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21. oesenption of Change 22. Reason for ebenge

O ER&D Section 2.2.7.2. Revised the 2nd and To acknowledge purge system operation in accordance with
4th paragraphs to discuss (1) containment purge the station procedure, to reflect radiation monitoring available

.

system operation in accordance with Operating to detect releases, to identify the presence of the temporary
Procedure 21.2, (2) radiation monitoring, and cover for the hatch opening and to discuss the radiological
(3) a temporary cover for the hatch opening consequences of a release.
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 21809-
M-02.

ER&D Section 2.3.3.c. Revised the last To clarify the description of areas where handling and
sentence of this implementation requirement to transporting materials and tools will be prohibited,
read: "While fuel is in the containment,
materials and tools associated with the SGR
shall not be handled or transported within the
refueling barrier."

ER&D Section 2.3.3.g. Revised this To acknowledge purge system operation in accordance with
implementation requirement to read: the station procedure, to reflect radiation monitoring available
" Coincident with equipment hatch removal, to detect releases and to identify the presence of the
containment purge system alignment and temporary cover for the hatch opening,
operation shall be in accordance with Operating
Procedure 21.2 so as to minimize any air
leakage out of the ccntainment. In addition to

) the stack monitors and the containment area
radiation monitors, a continuous air monitor
shall be in use adjacent to the equipment hatch.
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1 Design Changi Title! Station /unst 2. Design Chenge No.

STEAM GENERATOR REPLACEMENT / NORTH ANNA / UNIT 1 DC 90-13-1

21. Desenption of Change (crentinued) 22. Rea n for Change (continued)

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 purgs system."

ER&D Section 2.3.4. Added the following To add the requirement to provide a means to controlloop
implementat;on requirement: "To accommodate isolation valve leakage and provide this capability so long as
any leakage from the loop isolation valves, two the reactor vessel water level remains above the reacter
primary drain transfer tank pumps shall be vessel nozzles,
available and associated drain valves on the hot
and crossover legs shall ba tagged open from
tht time the loop isolation 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 To ensuie that the requirements of this technical specification
the discussion for Technical Specification are maintained during the steam generator replacement, when
3/4 7 2, * Steam Generator applicable.
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 To ensure that the requirements of this technical specification
Technical Specification 314.7.8.1. " Safeguards are maintained during the steam generator replacement, when
Area Ventilation Systems." applicable, and that the surveillance requirements vrill be

invoked, if required.

ER&D Section 3.14. Revised the 1st and 5th To acknowleoue purge system operation in accordance with
paragraphs of this section to discuss (1) the station procedure, to reflect radiation monitoring available
containment purge system operation in to detect releases, to identify the presence of the temporary
accordance with Operating Procedure 21.2, (2) cover for the hatch opening and to discuss the radiological
radiation monitoring, and (3) a temporary cover consequences of a release.
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 21809-M-02.

Table of Contents. Revised the total number of To reflect the current number of pages for these documents
pages for the Engineering Review and Design and this Interim Revision,
and Appendix 4.1, Safety Evaluation; added this
interim Revision.
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'

1. Design change Tit.e/ Stat #ontnit 2. Design Change No.

STEAM GENERATOR REPLACEMENT / NORTH ANNA / UNIT 1 DC 90131

21, Desenption of Change (continued) 22. Reason for Change (continued)

Drawing Revision Record. Drawing N-90131- To delete an incorrect note and to indicate the correct
M 406 has been revised to delete Note 8 and drewing references.
revise the reference drawings. The latest
revision of Drawing N 90131-M-406 is now

Revision 1.

Appendix 4.1, Safety Evaluation. Incorporate To make Appendix 4.1, Safety Evaluat:on, consistent with
changes descobed above into the applicable the ER&D,
responses of the safety evaluation.

O
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|

|
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D ENGINEERING REVIEW AND DESIGN
O VIRGINIA POWER - NUCLEAR POWER STA T/0N

STD-GN oool Rev.lo POW 11

1. Desegn Change Titleistabon/Urvt 2. Design Change Number
.

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

3. Propenno Engineer /Affilisuon (Pnnt) 4, Sioncture, 5. Date

m AEK FA R TH|BEC H TEL |$b$a$k &ffz
6, Reeewing Engineer / Affiliation (Printt 7. Signature 8. Date

ff]Ec nrt <_ Shs f oh 9/IB|9%hf,Ml< 0- m o rd

9. Engineenng Rewow end Design:

TABLE OF CONTENTS

1.0 STATEMENT OF PROBl.EM

1,1 OPERATIONAL CONDITIONS
1.2 SYSTEMS / EQUIPMENT PROBLEMSi

1.3 DESIGN BASIS CRITERIA
1,4 DEFICIENCY TO BE CORRECTED
1.5 TECHNICAL ISSUES
1.6 SHORT AND LONG TERM CONSEQUENCES

2.0 PROPOSED RESOLUTION

2.1 EXECUTIVE SUMMARY
' 2.2 DESIGN DESCRIPTION

2.2.1 Design Changes and Enhancements in the New Steam Generator Lowcr
Assemblies

-

2.2.1.1 Forged Channel Heads
2.2.1.2 Forged Lower Shell Barrels and Transition Cone
2.2,1.3 Tube Support Plates
2.2.1.4 Flow Distribution Baffle
2.2.1.5 Support Plate Stavrods
2. 2.1,6 Tubelane Blocking Devices

' 2.2.1.7 Handholes/ Inspection Ports
2.2.1.8 Blowdown System
2.2.1.9 Heat Transfer Tubes
2.2.1.10 Anti Vibration Bars
2.2.1.11 Tube to-Tubesheet Juncture
2.2.1.12 TubesheetMrimary and Secondary Sides

|
b

2.2.1.13 Round Wrapper with Jacking Stud Support System Trf'
2.2.1.14 Primary Nozzle Closure Rings
2.2.1.15 Forged Primary Nozzle Safe-Ends

2.2.2 Other Changes and Enhancements

4

2.2.2.1 Steam Generator Upper Domes
2.2.2.2 Reactor Coolant System Piping

O 2.2.2.3 Main Steam Piping
2.2.2.4 Feedwater Piping

-

ER&DSo13 i
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b 1. Design Change Title / Station / Unit 2. Des;gn Change Nurrbor
Q2]

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

9. Engineering Rowew and Design:

2.2.2.5 Blowdown and Steam Generator Shell Drain Piping
2.2.2.6 Sample System Piping
2.2.2.7 Chemical Feed Tubing
2.2.2.8 Wet Layup System Piping
2.2.2.9 Steam Generator Level Instrumentation
2.2.2.10 Vibration and Loose Parts Monitoring System
2.2.2.11 Steam Generator Upper Restraints
2.2.2.12 Steam Generator Lower Supports
2.2.2.13 Steam Generator Thermal insulation
2.2.2.14 Optical Templating Bracket Removal

2.2.3 Temporary Modifications

2.2.3.1 Steam Generator Haul Routes
2.2.3.2 Temporary Containment riVAC Modifications for Ventilation and Srnoke

Removal
2.2.3.3 Security Door Modifications
2.2.3.4 Temporary Construction Power
2.2.3.5 Reactor Cavity Cover
2.2.3.6 Auxiliary Cranep

d 2,2.3.7 Jib Crane

2.2.4 Stress Analysis
2.2.5 UFSAR Chapter 15 Accident Analysis
2.2.6 Operational Changes
2.2.7 Other Technical issues

2.2.7.1 Steam Generator Rigging Loads
2.2.7.2 Drop Analyses
2.2.7.3 Timing of Piping Cuts

2.3 SPECIAL IMPLEMENTATION REQUIREMENTS

2.3.1 General Description of Activities to be Performed
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
2.3.4.3 Fec.Mwater Piping
2.3.4.4 Blowdown and Steam Generator Shell Crain Piping
2.3.4.5 Sample System Piping
2.3.4.6 Chemical Feed Tubing
2.3.4.7 Wet Layup System Piping
2.3.4.8 Steam Generator Level Instrument Tubing

ER&o9o13 li
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. VGINEERING REVIEW AND DESIGN.
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1. Design Change Title / Station /Urut 2. Design Change Number

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

9. Eng.neenng Review and Design:

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
2.3.8 Steam Generator Handling and Rigging
2.3.9 Insulation Removal and Replacement
2.3.10 Temporary Containment HVAC Modifications for Ventilation and Smoke Removal
2.3.11 Temporary Modified Security Door
2.3.12 Te<nporary Construction Power
2.3.13 8eactor Cavity Cover
2.3.14 Auxiliary Crane
2.3.15 Jib Crane
2.3.16 Optical Templating Bracket Removal

3.0 PROGRAMS REVIEW

3.1 UPDATED FINAL SAFETY ANALYSIS REPORT
3.2 TECHNICAL SPECIFICATIONS
3.3 FIRE PROTECTION /APr)ENDIX R
3.4 ENVIRONMENTAL QUALIFICATION
3.5 SECURITY REVIEW

O 3.6 ELECTRICAL SYSTEM ANALYSIS
3.7 INSERVICE INSPECTION
3.8 SEISMIC
3.9 HUMAN FACTORS
3.10 IN-CONTAINMENT BANNED / RESTRICTED MATERIALS
3.11 STATION COMPUTER SOFTWARE / HARDWARE
3.12 EMERGENCY RESPONSE FACILITIES SYSTEM
3.13 PLANT FLOODING
3,14 HEAVY LOADS
3.15 POST-ACCIDENT MONITORING
3.16 HEATING, VENTILATION, AND AIR CONDITIONING (HVAC)
3.17 THE SIMULATOR
3.18 NUCLEAR PLANT RELIABILITY DATA SYSTEM (NPRDS)
3.19 SET POINTS, INSTRUMENT ACCURACY AND SCALING
3.20 SECONDARY PlPING AND COMPONENT INSPECTION PROGRAM
3.21 RADIO FREQUENCY INTERFERENCE REVIEW-
3.22 0-LIST
3.23 ALARA AN?. LYSIS
3.24 CUMULATIVE EFFECTS ON PLANT SYSTEMS
3.25 RECENT NRC AND INDUSTRY CONCERNS
3.26 IMPACT OF/ON OTHER DESIGN CHANGES
3.27 SUMMARY OF EQUIPMENT ADDED OR REMOVED
3.28 SYSTEM AND PLANT DESIGN BASIS DOCUMENTS
3.29 INSTALLATION SPECIFICATIONS
3.30 REMOVABLE BLOCKS AND OTHER BARRIERS
3.31 ENVIRONMENTAL IMPACT (NON RADIOLOGICAL)
3.32 MASONRY BLOCK WALLS

ER&D9013 iii
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9, Engineenng Rewow and Oasign:

3.33 NUCLEAR CONTROL ROOM OPERATOR DEVELOPMENT PROGRAM (NCRODP) TRAINING
MODULES

3.34 RECOMMENDED SPARE PARTS
3.35 LABELLING
3.36 ABANDONMENT OF EQUIPMENT
3.37 VENDOR TECHNICAL MANUALS
3.38 REACTIVITY MANAGEMENT
3.39 OTHER CONCERNS

4,o EMQTIONAL TESTING REQUIREMENTS

5.0 SYSTEMJ_p1ECRIPTIONS (Operational)

6.0 REFERENCES -

.O

o
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ENGINEERING REVIEW AND DESIGN'
VIRGIIVIA POnta NUCl. EAR POWER STA TION

sTD-GN ooot Rev.10 pow 11

1. Design chango Titlerstation/Unst 2. Design Change Number

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

9. Engineenng Review and Design:

1.0 STATEMENT OF PROBLEM

The three Westinghouse Model 51 steam generators,1 RC E-1 A,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, tubo degradation has continued in the steam generators. Consequently, the lower tube oundle
assemblies will be replaced.

The new North Anna Unit 1 Model 51F steam generators discussed throuchout 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 rnw North Anna Unit 1 Model 51F steam generators are different than
a complete Westinghouse Model 51F steam generator.

1.1 OPERATIONAL CONDITIONS

in the current plant configuration, the plant is limited to 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 intersections

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,1963 Edition and Summer 1983 Addenda which allows use of the
orig |r al design codes, later editions of the origind design codes, or ASME Section 111 for
replacement activities.

The original design codes are as follows:

Steam Generator Assemblies - ASME Section lit,1968 Edition through Winter 1968*

Addenda, code case 1498, and "N" stamped.
Reactor Coolant Piping - USAS B31.7-1969 through 1970 Addenda and applicable Code*

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

Cares
O(O 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&D9013 t
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ENGINEERING REVIEW AND DESIGN'
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- 1. Design Change Tatic/ Station /Unet 2. Design Change Number

STEAM GENERATOR REPLACEMENT / NORTH ANNA / UNIT 1 DC 9013-1

9, Engineenng Review and Design:

Wet Layup Piping USAS B31.71969 through 1970 Addenda and applicable Code Cases*

Chemical Feed Piping - USAS B31.71969 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 t;een fabricated in accordance with the ASME
Code, Section Ill,1986 edition and "NPT" stamped. The closure (girth) weld will be performed to
meet ASME Section lit,1986 edition in accordance with ASME Section XI requirements and will
not be "NA" s: ' d. Therefore, the new steam generators will be non "N" stamped vessels as
allowed per AS' uection XI.

New piping materials, including valves and the new SG lower assemblies, will be procured in
accordance with ASME, Section 111, 1986 Edition, due 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 accordance with the requirements of ASME Section XI (see

O. Appendix 4-33).

1.4 DEFICIEN(.Y 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 ble -vdown lines and the steam generator shell drain lines will be replaced with chrome-
moly material to provide improved erosion / corrosion characteristics.

1.5 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, mdl annealed ASTM SB-163 Alloy 600, has a microstructure that can
experience IGSCC in an alkaline secondary side environment. Additionally, this
material is susceptible to primary water stress corrosion cracking.

2. 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 i

side which allowed concentration of impurities. After onc cycle of operationi the
tubes were explosively expanded (WEXTEX) over the thickness of the tubesheet. !
This expansion closed the crevice. However, this expansion either created an area l

|
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(? ENGINEERING REVIEW AND DESIGNY VIRGINIA POWER - NUCLEAR POWER STA TION
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1. Design Change TitWstation/ Unit 2. Design Change Number

STEAM GENERATOR REPLACEMENT / NORTH ANNA / UNIT 1 DC 90131

9. Engineenng Review and Design:

of overexpansion or left a smaller crevice at the top of the tubesheet.

3. The 0.75-inch thick carbon steel tube support plates have round tube holes with a
r.ominal 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 allows 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 hydraulic characteristics result in sludge accumulation and
local dryout on the tubesheet.

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

* Containment Modifications

Temporary runway beams will be installed to support loads from the movement of steam
generator lower assemblies m and out of the equipment hatch. Steel docking will
temporarily be installed 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 stesam domes will be provided. A jib crane and an auxiliary crane will be
temporarily installed tc, support handling smallloads. 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 >e
removed. These items include portions of the SG bioshield walls, the operating floor at
the hatch, equipment hatch barrel floor, SG valve access platforms, tubing and tubing
supportt., and mechanical commodities / equipment. The engineering required to support
interference removal is included in DC 90-t 6-1 or work plans, as applicable;

* Ceparation of Steam Generator Assemblies to Accommodate Removal

The separation of the steam domes and removal / replacement of the steam generator
lower assemblies through the existing containment equipment hatch is the method
selected to replace the steam generators. This method was selected due to limitations 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

O- piping at the SG nozzles, severing the SGs within the transition cone and removing the
-

lower assemblies from the containment. The steam domes will remain in containment and

ER&D9o13 3
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will be modified by the installation of a flow restrictor in the steam outlet nozzle, the
existing downcomst flow resistance plates on the wrapper plate removed, an(' the shell
prepared for welding to the lower assemblies. The new shop-fabricated SG lower
assemblies will be rigged into the containment through the equipment hatch and
connected to the original steam domes and reactor coolant piping. Welding will be
performed in compliance with ASME Section XI requiremants and a Virginia Power
approved OA program. All work associated with the SG vesselis safety related.

* RCS Pipe Cuts

During offloading 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 ]f the hot and cold leg
RCS piping on the B steam generator will also be initiated and may be completed prior to
fuel offload. 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(B)-008 XE and 02072.13 NP(B)-009 XE (References 6.12.21
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 been 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 Inside the Containment

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 project procedures. Refer to Section 3.14 for a further
discussion of heavy loads.

e 'nsulation Removal / Replacement

The existing thermal insulation on the steam generators will 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 will be covered by a
stainless steel jacket.

* Accident Analysis Reevaluation

O 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&D9013 4
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l
accident evaluation show that, because of the essential duplication of safety-related
parameters, the new steam generatcrs will not result in violation of any accident
acceptance criteria. The LOCA containment response was reanalyzed and the results
demonstrate acceptable analysis margins. The evaluation confirms that the conciosions
fc the accident analyses presented in the UFSAR remain valid.

* Impact Upon Permanent Plant Equipment

Other temporary modifications to permanent plant equipment that will be performed as
part of the SGR include:

Buried facilities alcng the haul route will be temporarily protected for the loadse

from the steam ganerator transporter / prime mover and load test.

The containment purge exhaust system will be temporarily modificd to allowe

for smoke rernoval from the containment dome area.

To facilitate the installation of temporary air chiller units to support the SGR,*

the security door (A 951) located at the entrance to the MCC toom roof will
he temporarily removed and replaced with a modified security door which will

O allow passage of air hosesipipes from the roof down to the containment
personnel hatch.

The power feeder to RCP-10 will be utilized to supply power to a temporarye

construction power distribution system that will be instal.ed for in-containment
SGR work activities.

These temporary modifications are described in Section 2.2.3.

In addition, rigging loads have been evaluated for their effects on permanent plant
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 tubes plugged when the steam generators must be repaired or replaced.
The original steam generators were psovided with more tubes than me required for the design

O load operation. When this margin has been utilized by plugging the mded . > >es, further
plugging results in load reduction. Therefore, continued operation wu ...e existing steam

ER&D3013 5
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genotators would be an economic and a reliability concern.

I
a. NRC Bulletin 88-02, Rapidly i opagating Fatigue Cracks in Steam Generator Tubes

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

c, NRC Regulatory Guide 1.83, inservice lospection of Pressurized Water Reaccor Steam
Generator Tubes

,

d. NRC Regu!atory Guide 1.121,8ases Sr Plugging Degraded PWR Steam Generator Tubes

9 ASME Code Section XI, Rules to inservice Inspection Nuclear Power Plant Components

f. ASME Code Section lil, Nuv. var Power Plant Components, Div.1.

g. North Anna Unit 1 Technical Specifications, Sections 3/4.4.5, 3/4.4.6

2.0 PROPOSED RESOt.UTION

2.1 EXECUTIVE SUMMARYbo
Due to the degradation of the existing steam generator tubing, the lower steam generator tube
bundle assemblies will be replaccd at North Anna Power Station Unit 1. The new steam
generator lower assemblies have been febricated in accordance with ASME Code Section lit,
1986 Edition and will have shysical, mechanical, and thermal characteristics that are consistent
with the original desigt, 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 originallower assemblies sinca all major external dimensions and oriantation
angles for both the original and new ;omponents are essentially the same.

Certain design changes and enhancements have been made in the new steam generator lower
tube bundle assemblies which address the operating experience of the original steam generators
and which enhance the overall reliability and maintainability of the steam generators. These
changes and enhancements will not adverselv affect the mechanical or thermal-hydraulic perfor n-
ance of the nev steam generators.

Specifically, se ne of these enhancements are the utilization of thermally-treated alloy 690 tubing
to reduce 18 tceptibility of stress and intergranular corrosion experienced by the current mill-
annealed al a v *ubing. In addition, the incorporation of an additional row of anti-vibration
bars uni'orrw ,iserted into the tube bundle will provide increased support ir, the tube bundle
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 Lode, Section XI,1983 Edition and Summer 1983 Addenda. Welding, postweld heat

O treatment, nondestructive examinatica, and baseline inservice inspection will be .nerformed in
accordance with the ASME Code, Section XI,1983 edition; ASME Code, Section lil,1986 -

ER&D9013 6
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edition; and ANSI B31.7,1969 edition through 1970 addenda, as applicable.

The steam generator lower assernblies will be removed and replaced through the existing
containment equipment hatch. This replacement process is commonly referred to as the two-
piece replacement method. The two piece replacement through the equipment hatch was
determined to be the best overall method for North Anna Unit i due to limitations en the diameter
of equipment that can be moved through the equipment hatch. The containment equipmant
hatch is large enough to allow passage of the steam generator lower assemblies only, not the
steam domes. The existing SG lower assemblies will be removed by severing the reactor coolant
and all other attached piping at the steam generator nozzles, severing the steam generators within
the transition cone, and removing the lower assemblics from the containment. Following removal
of the old lower acsemblies, the new shop fabricated steam generator lower assemblies will be
transported into the containment through the equipment hatch and connected to the original
steam domes and reactor coolant piping. Use of the equipment hatch eliminates the need to
modify the containment wall concrete or pressure boundary,(

Additional enhancements resulting fro 1 the replacement of the steam generators are:

The steam generator blowdown nortles coupling size has increased to 21/2" The*

existing 2' b;owdown piping from these nozzles to the 3' headers will be replaced with 2O 1/?* chrome moly steel pipe for increased Stosion/ corrosion resistance. Additionally, the
existing I' carbon steel drain line will be rep aced with 1" chrome moly material. These
modifications will also provide for additional blowdown capability in the future.

The foodwater piping loop seal at the steam ps,neratur will be replaced with chrome moly*

h material. This piping will be replaced to alleviate futuie crosion/ corrosion concerns.

The steam generator an; adjacent piping will be covered with new blanket insulation*

which has stainless steel jacketing. The replacement blanket insulation will meet or
'

exceed the desi.. equirements of the existing insubtion.

* Th- team generator upper restraints will be ecolaced with an equivalent restraint.
Demolition of the existing upper restraints is required due to difficulties associated with
their removal from the steam gener.J.Jrs and the effort involved to reuse them.

2.2 DESIGN DESCRIP :ON

?.2.1 DJslon ChpnquELdJnhancemeritLLn the thyy_Sicam_Qmtigfor Lower 8.sserrblin

As specified in the Westinghouse safety evaluation, SECL 90113 (Appendix 419), a
number of design enhancements have been incorporated into the North Anna Unit 1,

,

# Series St replacement steam generators. The replacement steam generators have been
f designed to comply with the original design bases and safety analyses as currently

documented in the UFSAR.

The existing steam generators were f abricated in accordance with Section 111,1968
' Edition through Winter 1968 Addenda of 'he ASME Boiler and Pressure Vessel Code and

,

CR&D9013 7
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*N* stamped.

The replacement steam generator components have been fabricated in compliance with
the 1986 Edition of ASME Section lli and the new lower assembly has been *NPT*
stamped. The Stress Htport is based on the 1968 Edition of the ASME Section Ill,
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 Roport were determinad from Section lil,1980 Edition. Additionally, in cases
where the later edition specifies more conservative material strength properties than the
earlier edition, the more conservative values were used in the Stress Report. Hence, the
replacement steam generators cre fabricated ar'd analyzed to standards which are, at a
minimum, equivalent to the existing units. Welding of the new steam generator lower
assemblies to the existing upper assemblies will be performed to meet ASME Section 111,
1986 edition,in accordance with the requirements of the 1983 edition through Summer
1983 addenda of Section XI 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 changes made to the new steam generator lower assemblies to cddress the
problems id3ntified in Section 1.0 as we:I 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.

2.2.1.1 Forged Channel Heads

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

I result in
reduced stresses at the plate-to tubesheet interface and stiffening of the
channel head. The use of @ diameter primary manway diaphragm
screws will allow for easier and quicker manway seal plate
removal / reinstallation and thereby rer'uce personnel 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 contsmination more difficult, which should reduce
personnel exposure durii.g future maintenance activities in tha channel head.

ER&D9013 8
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2.2.1.2 Forged 1.ower Shell Barrels and Transition Cone '

The lower shel! barrels will be fabricated as machined seamless intgings from
SA 508. Class 3 low alloy steel ring forging, The new lower assembly design
incorporates the stub barrelinto the lower shell which will ehminate inservice
inspection (ISI) of one weld.

The transition cone between the steam dome and lower assembly of the new
stearn gerierator will be fabricated as a machined seamless forging with a fully
developed conical profile withMdownstand. This downstand Y
relocates the weld away from the actual transition points on the Sgs thereby fraf'
resulting in lower dacontinuity stresses at the girth weld. This relocation of
the weld results in the elimination of this weld from the ISI program, The
material chosen fcr 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 original transition cone, making the juncture
readily weldable the field. The original transition cone is made from rolled
plate and has three longitudinal weld seams.

The upper surface of the transition cone of the now 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 is based on the diametrical clearance requirements of
the containment building equipment hatch. This dimension is also the basis for
determining the diameter and elevation of the weld preparation on the
interfacing steam deme.

2.2.1.3 Tube Support Plates

The quatrefoil 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 to flow adjacent to the tube. The quatrefuit design directs the
flow along the tubes in a way that, minimizes steam formation ar'd chemical
concentration at the tube to tube'Aupport plate intersections. The quatrefoil
support plate results in higher average velocities adjacent to the tubes than the
originallower assembly support plates, which feature circulation flow holes
between tube holes. The cornbination of high velocities in the tube support
plate region and the use of corrosion' resistant material (SA 240, Type 405
ferritic stainless steelinstead of the existing SA 285, Grade C carbon steel)
minimires corrosion in the vicinity of the support plates. The originallower
assembly tube support arrangement results in penpheral flow around the tube
and between the circular tube hole in the tube support plate.

2.2.1.4 Flow Distribution Baffle
c

/ A flow distribution baffle of SA-240, Type 405 ferritic stainless steelis located
( above the tubesheet. The flow distribution baffle has Y

Prop
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f broached tube holes
f surrounding an open central cutout. 'Ibe llow distobution baffle directs fr0[*
I flow radially across the tubesheet and up the center of the bundle through the

,

!

| central cutout thus increasing lateral flow velocities acrosh the tubesheet.
[
i The flow distribution baffle in conjunction with the tubelane blocks causes

|
) sludge to preferenti:.lly deposit near the center of the bundle near the

blowdown intake. In addition, the octafoil hole design allows controlled flow |
i

1 through the flow distribution baffle, minimizes steam formation, and reduces '

f the potential for sludge accumulation at the tubesheet.
1

; 2.2.1.5 Support Plate Stayrods
1
: The support plate stayrods and spacers are SA 696, Grade C carbon steel bar
i and SA 100. Grade B carbon steel pipe, respectively. A total of seven stayrods '

| with spacer pipes will be provided on each new steam generator compared to
| five stayrods on the original steam generators,
f

' 2.2.1.6 Tubelone Blocking Devices
4

tubelane blocking devices are provided in the new lower assemblies. '

;

)
i fwf.
] They are positione to restrict the wo
| recirculating water along the tubeiane thereby improving water flow patterns

into the remainder of the tube bundle. The tubelane blocks are designed to be4

i compatible with tne blowdown system and will not interfere with sludge
] lancing and/or inspection efforts.

; 2.2.1.7 Handholes/ Inspection Ports
,

The new tower assemblies willinclude additional handholes. Four 6 inch
handholes are located approximately 14 inches above the tubesheet (two
centered with the tubelane and two 90 degrees to the tubelane), Two
additional 6 inch handholes are aligned with the tubelane above the flow

f distribution baffle, bringing the total number of handholes to six. The handhole
arrangement will enhance inspections and facilitate sludge lancing,

!
'

Two 4 inch inspection ports are located on the transition cone lower shell at an
'

elevation slightly above the top tube support plate and aligned with the -

; tube!ane. This location facilitates inspection of the tnp support plates and Row
( 1 tube U bends. The U bend region of the Row 1 tubes are directly observable

through these inspection ports.

g '

i
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2.2.1.8 Blowdc wn System

The design of the blowdown system in the new lower assemblies is similar to
that used in the original steam generators. The new steam generators will be
equipped with a pair of blowdown pipes located just above the surface of the
tubesheet, with one pipe located on either side of the central stayrod. The
pipes are not connected within the steam generator. Each pipe is connected to
a separate blowdown coupling which is welded to the outside diameter surface

of*
The new steam generator blowdown system will accommodate higher
blowdown flow rates and velocities than the original steam generator's system.
This is accomplished by increasing the internal header pipe sire YM The external blowdcwn norrie couphng size has a'so in@creast'd from 2
to 2.5 inches. However, the original portion of the blowdown system that frff.
remains currently limits the flowrate. Later, if additional blowdown piping
changes are made outside of containment, the new steam generator blowdown
system design will be capable of responding more rapidly to steam generator

O chemical imbalance conditions. The new steam generators are designed so
that they can be operated at a blowdown flow rate of 3 percent of steam
generator maximum flow per blowdown hne (or a total of 0 percent of maxi-
mum steam flow if both blowdown lines are used) for a cumulative period of
1 year and at a flow rate of 1.5 percent of steam generator maximum steam
flow per blowdown Une (or a total of 3 percent of maximum steam flow if both
blowdown lines are used) for the remainder of the steam generator service life.
However, the existing blowdown flowrates will be maintained at the present
Values. j

4

2.2.1.9 Heat Teansfer Tubes

The number of tubes in the new lower assembhes has been increased from
3,388 to 3,592. The pitch of the tubes in the new lower assembly is slightly
reduced from 1.281 inches in the original assemblies to 1.225 inches. This

allows an increase in the number of tubes and hence an increase in the heattransfer area from 51,500 ft' to 64,500 ft'.

To allow optimal thermal hydraulic penormance, the heat tiansfer tubing is
procured with a strict Wall thickness control. A nominal wril thickness of
0.050 inches will be provided for each new lower assembly tube set; this is
unchanged from the existing steam generator tubes. The r ew tower

assembhos feature a minimum U-bend rad..ius M | (d_ _ _ . . , , . .
. ., - -.

Additior.' ally, the U-bend '
i

regions of the innerg rows of tubes are heat treated after bending to bf'
further reduce residual stresses.

The use of SB 163 Alloy 690 TT (Code Case N 20) tube material with optimum

(R&D9o13
11
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j final mill anneal a ed by thermal treatment for chromium ' b!-i replenishment at
has been shown to be several T'r*t| orders of rnagnitu ill annealed SB 103 Alloy 600 i

t

tube materialin the original steam generators, with respect to stress corrosion,
particularly that originating from the primary side, and is more resistant to
caustic induced intergranular attack (IGA).

2.2.1.10 Anti Vibration Bars

Three sets of anti vibration bars (AVDs)instead of the two in the original design
are installed in between adjacent columns of tubes for tube support in the U-
bend region. The tubes and AVDs are dimensionally controlled to minimize,

'

tube to AVB clearances and to provide close support of th. tubes against fluid-
inducer' notion which can lead to tube wear. The AVDs are wider than the

,

original design to provide greater contact area between the tubes and AVDs. In;
addition, the AVBs are inserted to uniform depths to provide consistent

_

s

! (M i

The AVB materialis Mstainlest steel which features enhanced #

wear characteristics when compared to the original chrome plated Alloy 600 frff' )'
i |

2.2.1.11 Tube to Tubesheet Juncture
,

The new steam generator tubes will be inserted into the tubesheet holes, tube
;

leg end hydraulic tack expanded, tube end welded, followed by a helium leak
test, The tube leg ends are then hydraulically expanded for essentially the full
thickness of the tubesheet. This process will provide better tube expansion
control.

The tube ends in the new lower assemblies will be flush with the tube hole
,

;

opening when welded to the tubes.ieet cladding. By eliminating the protruding
tube ends and tube fillet welds of the original design, entry pressure losses are

; reduced, resulting in a lower pressure drop in the primary loop. Flush welding
,

of the tube ends also minimizes possible locations for crud buildup. This loss
of crud buildup locations is expected to reduce radiation levels within the

i

channel head.
|

2.2.1.12 Tubesheet M Primary and Secondary Sides
.

1

W! The tubesheet will be of the same dimensions as the original tubesheet. #

'O tubesheet will be marked on a row by column pattern to facilitate tube
The

identification during primary side maintenance activities.
|

|

ER&D0013 12
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The tubesheet forging material has been changed from SA 508, Class 2 to SA-

) 2.2.1.13 Round Wrapper with Jacking Stud Support System
1
'

| The original steam generators achieve lateral support of the tube bundle
j wrapper by using tube support plate wedges to force contact between the
I

wrapper lateral supports and the inside surface of the steam generator shell.'

The new steam generators will use a method whereinM |Yin the wrapper until they develop contact with the
fr9f+steam generator shell.

|
~

U!O
. j 5,,

I '

! 2.2.1.14 Primary Nozzle Closure Rings'

! !

The new steam generators will be supplied with primary nozzle closure rings
designed to interface with Westinghouse designed primary nozzle closure
covers (nozzle dams). The closure rings are permanently welded to the inside
surface of the steam generator channel head, concentric with each primary
nozzle. The nozzle closure covers are installed, as remiire6 prior to
maintenance activities within the channel head, and are removed prior to
replacement of the channel head manway covers.

The additional primary nozzle closure rings will provido an option / backup to
loop stop valve closure which will allow primary side maintenanc.e tasks to be
conducted simultaneously with reactor vessel refueling outage stivities that

|require a flooded cavity.

The primary nozzle closure ring around each of the channel ht ad bowl nozzfa ;
openings has no impact (i.e., no measurable pressure d.<op increase or flow rate '

decrease) due to its presence; nor does it prevent ultrasonic in service
inspection of the primary nozzle internal corner junction f;om outside the head,

,

t

.'
2.2.1.15 Forged Primary Nozzle Safe Ends

Forged stainless steel safe ends will be welded onto the primary nozzles to

ER&D9013 i3
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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 stainless steel
type 309L/308L weld deposited buildup tc an ASME SA 330, Class F 316 LN

j
forging. The safe end forging is 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 Q1tleLChnom_a_nifnttpngtrntritt

2.2.2,1 Steam Generator Upper Domes

A flow limiter will be installed in the main steam
nortle of the steam dome in accordance with Procedure STD FP 19915503 D P-
(see Appendix 416) and the Special Processes Manual (Reference 6.5). This
flow limiter is a design enhancement that reduces the prassure drop across the -

SG internal components during a postulated main steam line break and reduces
the rate of energy released to 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 ths need for the downcomer flow resistance plates.
Therefore, these plates will be removed in accordance with drawing N 9013-1-
M 405.

Disconnection of the steam domes from the old lower assemblies and their
reconnection to the new lower assemblies will be performed in accordance with
drawing N 90131 M 405 and includes the following, activities:

la order to obtain access to the I.D. transition cone girth weld, two*

access ways will be cut in the swirl vane transition wrapper.

Prior to severance of the transition cono and lifting of the steam dome,*

the primary moiscso separator (PMS) will be secured to allow the PMS
to be rigged with the steam dome.

Soverance 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 to be performed on the wrapper plate.

b The 3" x G* x 1/2" support bars located between the wrapper and+

[R&o9013 14
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steam separator assembly will be removed by grinding existing welds,
il 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 bara removed, if this method becomes necessary, reinstallation
will require a patch plate be applied to the wrapper to 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.

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
horizontal backing bar will be welded on the landing ring of the new
lower assembly outside the containment,

Once in position for wolding, the transition cone shell will be preheatede

and the juint 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 thee

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

The support bars will be ieinstalled using the as built details and*

drawing N 90131 M 405.

Af ter 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-90131 M 405, as
applicable. Ali work performed on the steam generators is classified as safety-
related.

2.2.2.2 Reactor Coolant System Piping

To permit removal and re installation of the SG tower assemblies, the RCS hot
and crossover leg piping will be cut at the steam generator norries as shown
on drawing N 90131-M 401. In the event of unacceptable fit up per the
ASME Code, ptovisions have also been included to allow for removal of the
RCS crossover leg elbow adjacent to the steam generator by making an
additional cut. Wold end preparation, welding, and NDE will be in accordance
with the Special Processes Manual, NAS-1009, drawing N 90131 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&D9013 15
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removal of the Sgs will be decontaminated to reduce radiation levels in the area
of the SG toplacement activities See Appendix 415 for Specification 21809-
M-001 for procurement of decontamination services.

2.2.2.3 Main Steam Piping

As shown on drawing N-90131 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 piece section, procured in accordance with the
requirements of Specification 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) to document the acceptability of this interim
system configuration. Wold end preparation, 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 main steam piping is classified as,

safety related. Material seconciliations are provided in Appendix 4 33,

2.2.2.4 Feedwater Piping

O
Each of the existing feodwater piping loop seals from SG nozzle up to 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 rnaterials and the valves will meet the requirements of Specifications
NAS 1009 and NAP 0023, respectively. The modifications are shown on
drawing N-0013-1 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 1009, and Appendix 4 21, as applicable. All work performed on
the feedwater piping is classified as safety related. Material reconciliations are
provided in Appendix 4 33.

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

2.2.2.5 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 90131 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

ER&D90 t 3 16
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removed, discarded, and replaced with new chrome-moly steel material (piping
class 601C) to provide better erosion / corrosion protection. The new sections
will be fabricated per drawings N 90131 M 601,602, and 603 from materials
procured by Specifications NAP 0017 and NAP 0023 and meeting the
requirements of Specification NAS 1009 for reinstallation to the new Sys.
New/ modified hangers will be installed in accordance with the drawings
included in the Drawing Revision Record. Weld end preparations, welding, and
NDE will be performed in accordance with the Special Processes Manual, NAS-
1009, and Appendix 4 21, as applicable. An exception to NAS 1009 has been
approved to allow welding pipe saddles to the blowdown piping (Appondix 4-
34). Material reconciliations are provided in Appendix 4 33.

The new steam generator lower assemblies are provided with 2'/," nozzle
couplings for the blowdown piping instead of the 2' socket weld connection on
the existing steam generators. The pipe size will be increased from 2 in, to 2'/,
in, to match the size of the nozzle on the new replacement SG lower assembly.

All work performed on the blowdown and shell drain piping is classified as
safety related.

The line designation tables for the blowdown system have been marked up to
"

reflect the size and material changes to the piping (see Appendix 4-30).

2.2.2.6 Sample System Piping

The sample system piping will be cut at the SG socket weld nipples as shown
on drawing N 90131 M 404. The second cut location will be as shown on
draw'ng N 90131 M 404 to provide adequate clearance for SG removal
activities. Since the cut sections of piping will be removed and discarded, new
sections will be fabricated from materials meeting the requirements of
Specification NAS 1009 for reinstallation to the new Sgs. The replacement
sections of piping will be of identical size and configuration as the removed
sections and the material will meet the requirementt, of NAS 1009. The wold
end preparations, 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 sample system piping is classified as safety-related. Material
reconciliations are provided in Appendix 4 33.

2.2.2.7 Chemical Feed Tubing

The chemical foed tubing will be disconnected at the feedwater loop seal to
provido clearance to make the second cut on the feodwater pipe and to remove
and replace the feedwater loop piping. See drawings N 90131-M 604 through
606. The second cut location will be made in accordance with drawings N-
90131 M-604 through 600 to provide adequate clearance for SG removal
activities. The chemical feed tubing will be disconnected from the feedwater,

v pipe by cutting upstream of the manual isolation valves 1 WT 39, 51, and 67.
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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 disconnected to
provide adequate flexibility. Any supports that are disconnected will be
reconnected .n accordance with drawings N 90131 M 604 through 600. The
replacement sections of tubing will be of identical si.e, material (ICN9, see DCP
80 S 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 90131 M 403. All work perfprmed on the chemical feed tubing is
classified as safety related.

2.2.2.8 Wet 1.ayup System Piping

The wet layup system piping will be disconnected at the steam generator
flange in accordance with drawings N 90131 M-607, 608, and 609. The
second cut location will be in accordance with drawings N 90131 M 607
through 609 to provide adequate c!carance for SG removal activities. Any
supports that are disconnected will be reconnected in accordance with
drawings N 90131 M 607 through 609. 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 is classified as safety related. Material reconciliations are provided in
Appendix 4-33.

2.2.2.9 Steam Generator Level Instrumentation

To provide clearance for the removal and reinstallation of the SGs, the
instrument tubing, condensate pots, root / vent valve assemblies, unistrut
stanchions, and supports associated whh 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' to 315'-0". Refer to drawings N 90131 FK1 A and N-90131-FK10
for specific line and mark numbers.

Piping and tubing will be removed and either reused or discarded. If required,
new materials will be procured per Specifications NAl 0001 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 90131 M-
801 for fabrication details of the replacement condensato pots. Refer to
drawings N 90131-M-801, N 90131 FK1 A and N 90131 FK18 for removal
and reinstallation details.

Following the installation of the new SGs, all tubing, pipine, valves, and
supports will be installed to the original pre SG replacement configuration.

O Lower roct valve 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 configuration. The
tubing and tubing supports will be reinstalled to meet plant specific seismic
requirements per Specification NAl.0001.

Weld end preparation, 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 levelinstrumentation is classified as safety-
related. Material reconciliations are provided in Appendix 4 33.

2.2.2.10 Vioration and Loose Parts Monitoring System

The existing v'bration and loose parts monitor assemblies will be removert from
the old SG and reinstalled at different locations on the new steam generators
as prescribed by Westinghouse in the Steam Generator Technical Manual
(Refe.ence 0.2). 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 elevations 201' 71/2" and 200' 71/2"). The non scheduled
conduit required to complete installation of the accelerometers will be replaced,
if necessary, in accordance with drawings N.90131 1FE57E, N 90131-

q 1FE57F, and N 90131-1FE3HY All work associated with the vibration and
Q loose parts monitoring system is classified as non safety related with special

regulatory significance (NSO),

2.2.2.11 Steam Generator Upper Restraints

The steam generator upper lateral restraints will be replaced with equivalent
restraints procured in accordance with Specification NAP-0033. Demolition of
the existing upper restraints is required due to difficulties associated 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 90131 S-018 for the
new upper restraint design and installation. All work associated with the
removal and installation of the prmanent upper lateral restraints is classified as
safety 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 20559 C131-08 (Reference 0.12.13).

2.2.2.12 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 wiil be removed and replaced per drawing N 90131 1FV17G.
Material reconciliations are provided in Appendix 4 33.
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2.2.2.13 Steam Generator Thermal Insulation

The existing thermalinsulation 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 insulaticn. The
insulation will be procured by Specification NAP 0047 and will be installed in
accordance with the Vendor Technical Manual (Reference 0.3h Removable
panels wil' be designed to f acilitate inservice inspection. The new int,ulation is
seismically designed to ensure that the insulation remains in place in the event
of a seismic occurrence. All work associated with the thermalinsulation is
classified as non safety related with special regulatory significance (NS0).

An insulation debris analysis has been performed (Appendix 4 28h This
analysis confirmed that longterm blockage of the sump suction screens will not
occur and that adequate NPSH margin is available for the low head safety
injection pumps and the inside and outsido recirculation spray pumps. Asa
result of the NPSH analysis, the setpoint for manual RWST switchover to
recirculation mode will change to 22.8% RWST level (see Appendices 4 7,4-
23, and 4 28).

2.2.2.14 Optical Templating Dracket Removal

Optical templating brackets were installed as permanent plant equipme t during
the implementation of DC 92 000 1. These brackets will be removed at the
end of the SGR outage under this DC by unbolting them. The expension
anchar bolts will be cut off flush to the surf ace of the wall and then driven into
the wall slightly to allow for smooth finish grouting of the anchor bolt holes.
Refer to drawing N 90131 1FM1C. Grouting of the holes following removal of
the optical templating brackets will be performed in accordance with NAl-0014
and is classified as safety-related.

2.2.3 TemoqrAryRadification.a

2.2.3.1 Steam Generator Haul Routes

Transportation of the original and replacement steam generator lower
assemblies and a load test of the haut route are required to facilitate steam
generator replacement. An evaluation of the steam generator haul routes has
been performed and is providert in Appendix 418. The objective of the haul
route inspection and evaluations was to ensure that the grades and turning radii
of the haul route can accommodate the transporter / prime mover and load test,
that slopes and embankments will remain stable when subjected to the
transporter / prime mover wheel loads, that the right-of way has sufficient
strength to support the transporter / prime mover wheel loads without excessive
settlement, and that buried utilities and facilities can withstand the overburden

O pressures and remain within their allowable load limits. Road improvements
and requirements for protection of buried utilities are provided in Appendix 4-

~
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18. Limitations on transport of the new and old steam generator lower
assembhes and the load test include:

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 accordante with N 90131 M 800, 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 to a+

maximum of 12' 3* off the ground.

In addition, modification 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 92 013, West End Security Access
Facihty.

2.2.3.2 Temporary Containmer t HVAC Modificationtt for Ventilation and Smoke
Removal

The ;ontainment purge exhaust system will be temporarily modified as shown
on drawing N 90131 M 400 to allow for smoke removal from the containment
dome area. The majority of the smoke generated due to 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
elbow will be installed at the open manhole. An 18' diameter flexible duct will
be connected to the other end of the elbow. The flexible duct will be run
vertically up along the containment wall to elevation 345' 0" (approximatelyh
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 cfm can be expected
through the 18" diameter flexible 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. Temporary supports will be provided to ensu's
safety related ducts are not affected as a result of the temporary change. The

,h containment purge system will be restored to its original pre-outage condition
V upon completion of SGR work.
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2.2.3.3 Security Door Modifications

To facilitate the installation of temporary air chiller units to support the SGR,
the security door (A 951) 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 to 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 cs npletion of the SGR work. Site security personnel will
post a 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 modifications is classified u non-
safety related with special regulatory significance (NS0).

2.2.3.4 Temporary Construction Power

A construction power distribution system will be temporarily installed to
support the in containment SGR work 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 10 will be
disconnected at the motors main terminal box and temporary feeder cables will
be spliced directly to that feeder. Refer to Drawings N 90131 1FE1B and N-
9013 1 1 FE8N.

The temporary construction power demand will be less than half the RCP 1B
motor load. The RCP 1B feeder is therefore acceptable for the power
distribution to the SGR electrical loads. However, three General Electric
IAC530805A relays will be temporarily installed in the Unit 1 RCP 1B feeder
breaker 15B3 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 20559 SGR Es01 (Reference 6.12.14) determines the
SGR electrical loads.

RCP 1B feeder breaker 1583 will be temporarily modified to jutnper 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 procedures will be written and approved to perform the modification.
Refer to drawings N 90131 1ESK5AJ, N 90131 1FE8N, and N 90131 1FE1B
for details.

Q All temporary power activities covered in this section are non safety relatedb and are installed non seismic. All temporary equipment and cables will be

-
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removed upon completion of the SGR work.

2.2.3.5 Reactor Cavity Cover

Steel decking will be installcd over the open sections of the reactor refueling
cavity af ter all fuelis removed from the containment, the reactor cavity
drained, and the fuel transfer 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 is not required to support the rigging of the steam generator lower
assemblies, in addition, the teactor cavity cover has been designed to have no
adverse impact on the existing EL. 291' 10* floor slab or the manipulator crane
rail. See Calculation 20559 C110 02 (Reference 6.12.7). All work associated
with the reactor cavity cover is non safety related. The reactor cavity cover
will be tomoved prior to fuelload.

2.2.3.G Multiary Crane

A non safety related auxiliary crane will be installed in the containment on the
El. 291' 10* operating floor slab to support the handling of loads during the
steam generator replacement outage. The support tower for the crane will be
attached to the concrete slab using anchor bolts that were installed under
design change package DC 90151. Loads on the El 291' 10" floor slab
associated with the auxiliary crane have been evaluated and found to be
acceptable. See Calculation 20559 C109 01 (Reference 0.12.5). The auxiliary
crane and support tower will not be installed until 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 will be removed prior to plant refueling.

2.2.3.7 Jib Crane

A 3 ton capacity pb crane will be temporarily installed inside the containment
for use during defueling and refueling operations. As per the guidelines of
NUREG 0012, physicallimitations will be placed on the swing radius of the
crane to ensure approved load paths are followed as dssignated in the station
heavy loads 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 reinstalled at the end of the outage to assist in
containment demobilization.

ER&D9013 23

|
.

_ -__ - _ _ - ____ -_ _ _ _ - _ _ _ - - _ _ _ - _ - __ - _ - - _



.. . - -. . . - - . - . .

ENGINEERING REVIEW AND DESIGN
'

VIRGINIA POWER * NUCLEAR POWER STA TION

STD-GN 0001 Rev.to POW 11

(] i. o..ign ch.no. tm.m.%nuna 2. D..,gn en.ng. nu,un.,

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

94 (ngin..,mg Rev6.w and D.ogn:

2.2.4 Stress Analv111

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

Reactor coolant loop piping*

Primary system branch piping and associated supports ir.cluding the charging,*

letdown, loop f all, loop drain, cold leg stop valve, pressuriter spray and surge,
safety injection and residual heat removal systems

Cocondary system branch piping and associated supports including main steam,*

feedwater, steam generator blowdown, chemical feed and wet layup systems

Sample and steam generator instrumentation tubing systems*

Upper steam generator supporta

Lower steam generator support*j

Reactor coolant pump support*

These component quahtications are documented in Calculations (References 0.12.1
through 6.12.4 and 0.12.15 through 6.12.88).

In order to 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 reinstallation of piping.
The selection of components including the basis for cold gap measurement verification is
documented in Calculation 02072.22 NPIB) 001 X (Reference 0.12.88). These cold gap
measurements will be vesified to 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 considered to be less than 150*F,

2.2.5 UFSAR Chapter 15 AssMtn1Analyisi

Technical Report NE 883, 'Mafety Analyses and Evaluations Supporting North Anna 1
Operation Following Steam Generator Replacement," documents the safety analysis
evaluations per'ormed for the steam generator replacement effort (ste Appendix 4 23).
The scope of the assessment involved 6 a Chapter 15 UFSAR events end the Chapter 6
mass and energy and containment response analysis.

NE 883 evaluates the perfortnance of the replacement steam generators under postulated
accident conditions. Two bounding transients (Loss of Load and Excessive Load Int:rease)
were analyzed to compare the heat transfer characteristics cf tne existing and
replacement steam r;eneraton under tranr.ient conditions. The analysis examined seven
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transient parameters and demonstrated that there is an insignificant difference in transient
behavior between the Model 51 and SIF steam generator designs. NE 883 supports the
general conclusion that the Model SiF steam generator may oe considered a
" replacement * component for the Model 51 steam generator from a safety analysis
perspective.

For the purpose of the steam generator replacement 10 CFR 50 59 evaluation, each
UFSAR Chaptar 15 accident was categorized according to how the applicable transient $

analysis supports the basis for operation following the steam generator replacement, in
most cases, the licensing basis analysis following replacement will be that which
supported operation prior to the N1C9 restart. in some cases, however, the N1C9 restart
reanalysis (extended steam generator tube plugging)is retained as the licensing basis
analysis. For some other events (e.g., LOCA containment response), the appropriate
analysis is incorporated into the North Anna analysis basis via the current steam generator
replacement evaluation. For each of the accident analyses, it was concluded that all
acceptance criteria would continue to be rnet for operation following steam generator
replacement and that the UFSAR conclusions for each event would remain valid.

The analyses evaluated included mass and energy releases for th. main steam line break
accident and the large break LOCA. The smaller break area of the steam nozzle integral '

O flow restrictors limits the rate at which mass and energy enter the containment. In
.

addition, there is a small reduction in the secondary steam generator mass that, although
unquantified, provides an additional margin. Therefore, the current containment analyses
for the main steam line break remain bounding,

initial assessments were performed to determine the effects of SG replacement upon the
existing LOCA containment integrity and NPSH ans|yses. The results indicated that while
there was margin to the acceptance critenon for each key parameter, certain analysis
n.argins were decreased with respect to that in the existing analysis. In no case was the
margin of safety, identified by the acceptance criteria, reduced. It was concluded,
however, that the best means to confirm the acceptability of analysis margins for key
containment analysis parameters, while implementing the SG replacement via the 10 CFR
50.59 process, was to use the Westinghouse rnass and cr. orgy release model to reanalyze
the LOCA containment releases. The Westinghouse models have been reviewed and
approved by the NRC for use on PWRs with dry containment designs, such as North
Anna.

The revised mass and energy release data were used in the containment response analysis
with the Stone and Webster LOCTIC computer code. Analyses were performed to obtain
limiting results using revised data for each of these key parameters; containment peak

' pressure, containment depressurization time and subatmospheric peak pressure, available
NPSH (for low h9ad safety injection, inside and outside recirculatica spray pumps).
Acceptable analysis margins were confirmed for each key analysis parameter.

The steam generator replacement involves specific physical plant changes which have
effects on plant operation and are evaluated in Appendix 4 23:
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Confirmation of Reactor Protection System setpoir.ta, Emergency Safety.

Features Actuation System IESFAS) setpoints, and Terhnical Specifications
values,

Asser., ment of increased RCS flow ratee

Evaluation of steam generator replacement impact on emergency operatinge

proceduren und boration/ dilution nomographs.

Recommended changer. to e iodic tui proudures and NCRODPs.*

2.2.6 Durational Chenati

The new SGs will be operated in the same manner as the er. sting SGs. The new SGs will
have slightly different operating pararneters which have besn 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 manner as
the existing SGs.

2.2.7 Q1%r Technical issu_tji

2.2.7.1 Steam Generator Rigging Loads

A special over rated load lift quahfication for the polar crane was performed in
accordance with ASME B30.2, Section 2 3.2.1.1, *Special Over Rated-Load
lif ts," which concluded that the existing polar crane and the crane supporting
structure have sufficient capacity to handle a 280 ton special over rated load
lif t (see Appendix 4 31). The 280 ton capacity is greater than the maxirnum
load (including rigging) to be handled by the polar crane during the SGR See
Calculatinn 21809 C-05 (Reference 0.12.12).

The capability of the 291' 10" floor slab to withstand the loads associated with
rigging and hand 4ng the steam generators has been confirmed. See CalculP**
20559 C110-01 (Reference 6.12.6).

The capability of the 291' 10" floor slab to support the steam domes during
the SGR has also been confirmed. See Calculation 20559 C13104 (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,

l

tube gate valve closed and the blind flange installed. During the defueled
d condition, movement of heavy loads will be in recordance with approved

..
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project procedures.

Af ter defuehng is cornpleted, 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 at that time. To preclude any possible
adverse effects en stored spent fuel or systems shared with Unit 2 as a result
of a pottulated steam generator drop, all component cooling water, service
water, fuel pit cochng and refuehng purification system, and instrument air lines
to/frorn the containment will be isolated during rigging operatior:s for the steam
domes and lower assemblies. Thus, no adverse impacts on stored spent fuel or
spent fuel coohng would result from a postulated heavy load drop inside the
containment.

Prior to removing the old steam generator lower assemblies from the
containment for storage, the lower assemblies will be drained and all openings
sealed to prevent any leakage of radioactive contamination (see drawing N-
90131-M 800). In addition, a coating of A B C Encapsulant will be applied to
the exterior of the lower assembhes to prevent the spread of any surface
contamination that may exist.

Coincident with equipment hatch removal, containment purge system alignment
and operation will be m 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 conipinment area radiation monitors, a continuous air monitor 9w
will be in use adjaceta to the equipment hatch and periodic air sampling will be it4
performed. A temporty cover will also be available to isolate the hatch
opening in case of loss of the containment purge exhaust system. For these
reasons, there is a neghgible potential for any unmonitored leakage out of the
equipment hatch. This notwithstanding, the radiological consequences of a
postulated drop of an old steam generator lower assemtaly 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 which 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 a 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 rent leaktight integrity is not required at
this time. Furthnt, no safety related equipment could be impacted by a
pcstulated drcp at this location.

During transport of the new and old lower assemblies, the centerline of the
steam generator lower assembly will be limited to a maximum of 12' 3" above

O grade. The closure plates for the old steam generator lower assemblies haveU been designed to withstand a load drop from the transporter. See Calculation
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21809-C 02 (Reference 6.12.14. This ensures that in the event of a drop of
the old steam generator from the transporter durlag 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 No buried or adjacent
facilitkis will be advarsely impacted as a result of a postulated lower assembly
or test load drop as concluded in Appendix 418. Road improvements and
requirements foi protection of buried utilities are provided in Appendix 418.

2.2,7.3 Timing of Piping Cuts

The reactor coolant loops A, 0, 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 accaptability of these configurations is
documented in Reference 6.12.21. The loop isolation valves will be isolated
prior to making any RCS piping cuts. Cutting of the Loop A and C reactor
coolant piping will not be performed until 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 acceptability of the RC loops A, B, and C piping severed from the steam
generators after fuel is removed from the reactor is also documented in
Reference 6.12.21.

Secondarv plant piping .Fems .c% ding main steam, feedwater, feodwater
drain, wet layup, steam generator blowdown, chemical feed, sampling, and
steam generator levelinstrumente00n is also planned to be severed from the
steam generators while fuelis in the reactor vessel, Prior to severance, an
appropriate support configuration will be established that ensures no adverso '

effects, including gravity missiles and sway interaction concerns, will result to
any safety-related components. Potentialloads considered include deadw6ight
and seismic effects. This evaluation is documented in Reference 6.12.22,

2.3 SPECIAL IMPLEMENTATION REQUIREMENTS

2.3.1 General Deurlotion of Activities to be Performed

impiementation of the steam generator replacement effort 'villinitially depend upon the
removal of interferences, the connection of temporary power supplies and the insta9ation
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,

.O All piping connections to the lower assemblies will be severed, including RCS, blowdown,
drains, and level instrumentation. Af ter removal of the lateral restraints, the lower
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assembly wdl be rigged to elevation 201' 10* The lower assembly wi be pivoted flom
a vertical to a horizontal position and lowered onto the transfer carriage. The transfer
carriage moves the lower assembly out of the containment through the equipment hatch,
onto the equipment hatch platform, vwhere it is lowered nnto the transporter and
ultimately transported to the steam generator storage facility,

a

Af ter removing the old lower assemblies, the new lower assemblies will be transported to
the containment and installed in the reverse order sequence of that described above. _

While the piping and tubing is being reconnected, the steam dome (with steam flow
limiter installed) will be reinstalled. Piping will be reconnected to the steam dome, new
thermal insulation will be installed and all temporary installaticns can be removed.

Work activities covered by this DCP will primarily be performed inside the containment.
Outside containment activities include preparatory work and the temporary modificati(..is
to the security door, RCP 1B feeder breaker, and the haul route.

All construction procedures are being generated in accordance with the Project Manual.

2.3.2 Safety Clusjiinlign
'

The steam generator components and supports installed and/or modified by this design
change are safety related.

Activities associated with the removal and replacement of the reactor coolant system
piping, main steam piping, feedwater piping, steam generator blowdown shell and drain
piping, sample system piping, chemical feed piping, wet layup piping, and the steam
generator level instrumentation tubing are safety-related, Decontamination of the RCS is -

safety related.

Activities associated with the removal and replacement of insulation and the vibration and
'loose parts monitoring system are non-safety related with special regulatory significance

(NSO). The new insulation is seismically designed to ensure that the insulation remains in
place in the ovent of a seismic occurrence.

O

All activities associated with transport of the steam generator lower assemblies and
preparatiori of the haul route, including road improvements and requirements for
protection, are non safety related.

All temporary HVAC modifications are non safety related with the exception of the flexible
duct attachment to the safety-related containtnent purge system.

All work associated with modifying the security room door is non safety related with
special regulatory significance (NSO).

All temporary power modificatic,ns, the reactor cavity cover, and the auxiliary and jib
cranes are non-safety related..
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Groutin,I of the holes following removal of the optical templating brackets is safety-
related.

2.3.3 Ryno!Umphmento.tlolLilewitmenti

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

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

b. Generalin containment preparatory activities may be performed as soon as the
plant has been depressurized and while defueling/ refueling is in progress,

c. During fuel movement, appropriate precautions shall be taken to ensure no debris
enters the reactor vessel as a result of SGR activities and that defueling/ refueling
operations are not impacted. While fuel is in the containment, materials And tools
associated with the SGR shall not be handled or transported within the refueling y~ "'u
barrier.

V
d. Prior to defueling, while loading temporary equipment into containment, any items

that penetrate the equipment hatch shall be installed such that the hatch can be
closed within 4 hours in accordance with station procedures. During core
alterations or during movement of irradiated fugl, the hatch shall remain closed.

e. Movement of heavy loads inside the containment thall be in accordance with the
station heavy loads procedure 0 MCM 1303 01 until all fuol has been removed
from the containment, the reactor cavity drained, and the fuel transfer tube gate
volve closed and blind flange installed. During the defueled condition, movement
of heavy loads shall be in accordance with approved project procedures.

f. Af ter defueling, the reactor upper internals shall be placed back into the reactor
vessel and the reactor vessel head shall be placed back on the reactor vessel for
shbiding and storage of both the internals and the vessel head during the SGR
outage.

g. Coincident with equipment hatch removal, containment purge system alignment
and operation shall be in accordance with Operating Procedure 21.2 so as to A
minimize any air leakage out of the containment, in addition to the vont stack 6d
monstors and the containment area radiation monitors, a continuous air monitor
shall be in use adjacent to the equipment hatch, in accordance with Drawing N-
90131 M 406, a temporary cover shall also be available to isolate the hatch
opening in case of loss of the containment purge exhaust system.

.O h, For ALARA purposes, the severance of the main steam and feedwater pipes,
ur? bolting of the wet lay up connectiors, and severance of the upper dome and
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wrapper plate shall be done with the secondary side of the steam generator
flooded to a minimum level just below the transition cone cut location.

i. Certain preparatory vvork 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 toute.*

Receipt inspection, offload, and transport of the new steam generator*

lower assemblies.

Modification of the west end secunty fence in accordance with DC 92-*

013, West End Security Access Facility.

Equipment hatch platform modifications, electrical modifications, SG*

bioshield wLil and operating floor elevasion 291' 10" modificat'ons,
etc., as covered by DC 90151.

d
Procurement, fabrication, and delivery of the new steam generator*

replacement thermalinsulation.

J. The steam generator replacement will be performed m accordance with the
requirements of ASME Code, Section XI,1983 Edition and Summer 1983
Addenda. Wold 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.

k. A fire watch shall be posted during all welding or burning operations and when
any fire barriers 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 is provided in
Section 3.3.

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

m. Jumpers to be installe'lin the RCP breaker and the temporary feeder cable splice
shall be performed in 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.

O
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Exercit.e caution when working in the vicinity of electrical circuits, which may ben.
energized,

The remote indicating lights at the main control board and localindicating lights ato.
the reactor coolant pump, RCP-10, breaker shall be tagged to indicate power
available for SGR temporary construction powen

p. Testing shall be performed in accordance with the Testing Procedure (see Tab 5 of
this DC) which meets the functional testing requirements provided in Appendix 4
12.

q. Unfinished Calculations

Addenda to Class 1 Stress Reports (References G.12.89 through 0.12.100) will be
issued for all affected Class 1 piping upon completion of this Design Change.
These stress reports are required to be completed prior to declaring the systems
operable.

Due to the internal characteristics of the repaired steam generators, the steam
generator level uncertainty calculation EE-0492 (Reference 6.12.102) will be

d 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 Pinina Removal /InMallation

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

All piping 5ttached to the SGs will be severed and portions removed to providee

clearance for SG removal. This piping will be reconnected to the new SGs 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
piping and fhtings will be procured per Specifications NAP-0014 and NAS 1009.

Reinstallation will be performed per DC 90413 1 drawings which comply with*

appioved station drawinps.

In order to avoid reanalysis of affected piping, the ex. sting arrangemanulayout ande

locations of pipe supports will not be changed beyond tolerances shown on
applicable drawings. Cold gap measurements for critical components las listed in
Appendix 4 27) shall be obtained before piping / support removal and again
following reinstallation of piping. These cold gap measurements will be verified to
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 considered to be less than 1500F,
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Prior to cutting, piping shall be temporarily supported for the dead weight of the*

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

Openmos 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 acceptability of the various Loop D cut configurations is
documented in Reference 6.12.21. The loop isolation valves shall be isolated prior
to making any RCS piping cuts. Cutting of the Loop A and C RCS piping shall not
be performed u.itil 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 acceptability of the RC loops A,0, and C piping severed from the steam
generators af ter fuelis removed from the reactor is also documented in Reference
0.12.21.

V
To accommodate any le# age from the loop isolation valves, two primary draine

s','transfer tank pumps shall be available and the associated drain valves on the hot "7,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,,, deiueling operations. Prior to severance, an appropriate support
configuration shall be established that ensures no adverse effects, including
gravity missiles and sway interaction conarns, will result to any safety related
components Loads to be considered include deadweight and seismic effects.

The followino sections discuss additional requirements applicable to each piping system,
t

2.3.4.1 RCS Piping

The RCS piping (hot and crossover leg) will be cut using the two cut method
for severance and fit up of the pipir.g to 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 unacceptable 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

\ nozzics to the RCS hot and crossover leg eihaws. See drawing N 90131.M-
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401 for RCS cut locatiors. Weld end preparation, welding, and NDE will be in
accordance with the Special Processes Manual, NAS 1009, drawing N 90131-
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 415 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 visualinspection for any cutting debris shall
be perforned. The extent of this inspection will be, at a minimum, to the base
of the crossover leg and to the loop isolation valve on the hot leg.

2 3.4.2 Main Steam Piping

The main steam piping will be cut at two locations:

At the centerline of the existing weld at the SG nozzle, and*

O On the horizontal straight section of pipe approximately 10'(horizontal)V *

from the centerline of the e.xisting weld at the main steam elbow as
shown on drawing N+90131 M 402.

The piping will be mechanically cut to minimize materialloss and debris and
slag f alling in:o the SG through the nortie, since both the pipe elbow and
steam dome will be reur.ed. In the event of difficulties involved with fit up of
the main steam piping, a new spool piece section, procured in accordance with
the requirements of NAS 1009, is avakable. Weld end preparation, welding,
and NDE will be in accorda .:e with the Special Processes Manual NAS 1000,
and Appenaix 4 21, as applicable.

2.3.4.3 Feedwater Piping

The feederater piping will be cut (either me%anical or flame cut) on the elbow
side of the existing we!d between 010 feedwater nozzle and the 90 degree
elbow, and inside the fourth 90 decree elbow as shown on drawing N 90131-
M 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 requiremerds of specification NAS 1009. The new
valves with live load packing will be procured by specific'"on NAP-0023.
Weld end preparadon, welding, and NDE will be in accordance with the Special
Processes Manual, NAS 1009, and Appendix 4-21, as applicable.

O
V
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2.3.4.4 Blowdown and Steam Generator Snell Drain Piping

The lowdown and shell drain piping will be cut (either mechanical or flame
cut) at the SG socket weld nipples and at the 3 inch header, as shown on
drawing N 90131 M 404, sheet 1. Prior to cutting, the piping will be properly
supported, including the use of temporary supports if required. The cut
sections of piping including the manual valves wil: be removed, discarded and
replaced with new chrome moly steel material (piping class 601C). New c
sections will be fabricated per drawings N 90131-M 601, 602, and 60'. from
materials procured by Specificat.;as NAP-0017 and NAP 0023 and meeting the
requirements of Specification NAS 100S for reinstallation to the new SGs.
New/ modified hangers will be installed in accordaace with the drawings
included in the C awing Revision Record. The weld end preparations, welding,
and NDE will be performed in accordance with the Special Processes Manual,
NAS-1000, and Appendix 4-21, as applicable. An exception to NAS-1009 has
been approved to allow welding rie saddles to the blowdown piping
(Appendix 4 34).

The new steam generator lower assemblies are provided with 2'i," nocle
n couplings for the blowdown piping instead of the 2" socket weld connection on
V the existing steam generators. The pipe size will be increased from 2 in. to 2'/,

in, to match the size of the nonle en the new replacement SG tower assembly.

2.3.4.S Sample Syste 1 Piping

The samptr stem piping will be cut (either mechanical or flame cut) at the SG
socket welo nipples as shown on drawing N 90131-M 404. Prior to cutting,
the piping will be properly supported, including the use of temporary supports if
required. The second cut location will be as shown on drawing N 90131-M-
404 to provide adequate clearance for SG removal activities. Since the cut

{sections of piping will be removed and discarded, new sections will be
f abricated from materids meeting the requirements of Specification NAS-1009
for reinstallation to the new SGs. The replacement sections of piping will be of
identical size and configuration as the removed rections and the material will
meet the requirements of NAS 1009. Weld end preparations, welding, and
NDE will be in accordance with the Special Processes Manua|, NAS-1009, and
Appendix 4 21, as applicable.

2.3.4.6 Chemical Feed Tubing

The chemical feed tubing will be disconnected at the feedwater loop seal to
provide clearance to make the second cut on the feedwater pipe and to remove
and replace the feedwater loop piping. See drawings N 90131 M 604 through
606. The second cut location will be gade in accordance with drawings N-
9013-1-M 604 through 006 to prCvide adequate clearance for SG removal
activities. The chemical feed tubing will be disconnected from the feedwater
pipe by cuttiig ups; ream of the manual isolation valves 1-WT-39, 51, and 67.
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Existing manual valves and removed sections of pipe will be saved and
reinst !' if r ssible. Some of the tubing supports may be disconnected to
provi - P sto flexibiiity. Any supports that are disconnected will be
to aera .n accordance with drawing N 9013-1-M 604 through 606. The

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

.r82) 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-9013-1-M-403.

2.3.4.7 Wet Layup System Piping

The wet layup system piping will be disconnected at the stearn generator
flange in accordance with drawings N-90131 M-607, 608, and 609. The
second cut location will be in accordance with drawings N 90131-M 607,
608, and 609 to provide adequate clearance for SG removal activities. Any
supports that are disconnected will be reconnected in accordance with
drawings N 9013-1-M-607 through 609. Weld end preparation, welding, and
NDE will be in accordance with the Special Processes Manual, NAS 1009, and

p Appendix 4-21, as applicable.
'%.)

2.3.4.8 Steam Generator Level instrument Tubing

To provide clearance for the removal and reinstallation 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" to 315'-0" Refer to drawings N-90131 FK1 A and N 90131-FK18
for specific line and mark numbers.

Piping and tubing will be removed and either reused or discarded, if required,
new materials will be procured per Specifications NAl-0001 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 90131 M-
801 for fabrication details of the replacement condensate pots. Refer to
drawings N 9013-1-M-801, N 9013-1-FK1 A and N-9013-1 FK16 for removal
an j 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 will 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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requirements per Specification NAl 0001.

The upper tap and condensate pots shall be installed with the root valve stem
rotated 90 degrees to the horizontal position to maintain open channel flow
from the condensate pot to the steam generator.

The elevation of the upper and lower level taps shall be surveyed after
installation on the new steam generators for ut.e in the calibration of the level
instruments.

Weld end preparation, welding, and NDE will be in accordance with the Special
Processes Manual, NAS 1000, and Appendix 4 21, as applicable.

2.3.5 Vibration and loose Parts Monitorina 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 generators as prescribed by
Westinghouse in the Steam Generator Technical Manual (9eference 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 elevations 261' 7-1/2" and

s 260'- 7 1/2"). The non-scheduled conduit required to complete installa' ion of the
accelerometers will be replacod, if necessary, in accordance with drawings N 90131-
1FE57E, N 90131 1FE57F, and N-90131 1FE3HY.

Removal and replacement of the vibration and loose parts monitoring system may be
performed during defueling and refueling ')perations.

_

2.3.6 Steam Generator Upner Restraints Removal / Installation

Virginia Power will remove and re install the affected snubbers and struts in accordance
with Procedure WPC-19. The existing upper lateral restraint will be cut and removed. Tu
facilitate installation of the new SG upper restraints, a temocrary support made of
structural steel framing will be installed. The new upper restraint is bolted together per
drawings N 90131 1FV17L,17M,17N,170, and N 90131-S-018.

Prio; to removing the upper lateral restraints (including snubbets and struts), all fuel shall
be removed from the containment, the reactor cavity drained, and the fuel transfer tube
gate valve closed and blind flange installed. The temporary support shall be removed prior
to fuel load.

2.3.7 Steam Generator Seoaration and Reclassment

Since the steam generator steam dome is too large to pass through the equipment hatch,
it will be severed from the lower assembly and stored inside the containment for reuse.

Several modifications are required within the steam dome to support the removal and
reinstallation constructan activities. In addition, a flow limiter will be installed in the main
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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
joining to the steam domes. The tube bundles shall be adequately protected from damage
during transport and rigging activities.

E!sconnection of the steam domes from the old lower assemblies and their reconnection
to the new tower assemblies will be performed in accordance with drawing N 9013-1 M-
405 and includes the activities outlined below. Except for prepa ation of the new SG
tower assemblies, construction activities associated with this design scope will be
performed inside the containment.

In order to obtain access to the I.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
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 to 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 to 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
downcomer 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 horizontal
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
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treated.

The wrapper plate will be joined by welding new radial plates on the horizontale

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-4 05.

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

After secondary side inspection, the access waw in the swirl vane transition*

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

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 accol ce with the Special Processes
Manual, Appendix 4-21, and drawing N 90131-M 400, as applicable. Installation / welding

p of the main steam flow restrictor will be in accordance with Procedure STD FP 1991-
V 5563 (Appendix 416) 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 90131 1FV17G.

2.3.8 Sjeam Generator Handlina and Riacina

As part of the SG replacement, heavy loads must be rigged into, 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. For further discussion, see Section 3.14.

; Construction activities associated with this design scope will be performed inside the
I containment building, at the equipment hatch platforrr., along the SG haul routes, and at

_

the SG storage facilities. A description of these activities is as follows:

An upper swivel lifting beam (SLB) will be installed between the two main books*

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 assembly, it will be rigged to a storage
| area for preparation for reinstallation. 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 were used for the steam
domes. The lower assembly will be lifted, trolleyed toward the center of |
containment untilit 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 i
preparation for lower assembly removal from containment. '

During the downending sequence, the lower assembly will be set on the lower*

assembly carriage (LAC) for removal from the containment. The LAC will be
supported on a set of runway beams which will be placed parallel to 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 asserr5|y can be transferred 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 and 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 offloaded onto support beams
and columns 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 from the polar 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 li' 3" (see Appendix 4-31). The maximum
load to be handled 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.

(]V In accordance witt. 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 assembW to be handled
.
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approximately 6 inches and suspending the load for approximately 5 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 90131-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 418) shall be followed and the requirements*

for protection of buried utilities and a load test of the haut routes performed.

Limitations on transport of the new and old 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 5 during movement.

- In accordance with N 90131-M-800, the transition cone cover plate
"T sections" shall be installed before the old SG lower assemblies are
moved outside the protected area.

The centerline of the steam generator will be limited to a maximum of
12' 3" above grade.

2.3.9 logiqtion 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.

Removal 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 remaval shall be tagged
out prior to removal of the insulation.
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2.3.10 Temoorary C.gntainment HVAC Modifications for Ventilation and Smoke Removal

This DCP will temporanty modify the containment purge system so that it will be more
effective during the replacement outage. 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 elbow will be installed at the open manhole. An 18" diameter flexible
duct will be connected to the other end of the elbow. The flexible duct will be run
vertically up along the continment wall to elevation 345'-0* (approximatelvh

Prior t.o 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 exhausth 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.

2.3.11 Temporary Modified Security Door

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 to 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 installed and again when the
original door is being replaced.

2.3.12 Temoorary Construction Power

A construction power distribution system will be temporarily installed to support the in-
containment SGR work 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 9013-
1-1FE1B and N 9013-1-1FE8N.

Three General Electric IAC53B805A relays will be temporarily installed in the Unit 1 RCP-
18 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 remova. of jumpers are required to accomplish the

O modification and will be performed by Virginia Power. Installation of the power feeder
V splice and the jumpers will either be in accordance with North Anna administrative
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procedure ADM 14.1 " Jumpers (temporary modifications)" (VPAP-1403 "Ternporary
Modifications") or temporary procedures will be written and approved to perform the
modification. Refer to drawings N 90131 1ESK5AJ, N 90131 1FE8N, and N-90131-
1FE1B for details.

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

2.3.13 Reactor Cavity Covn

Steel docking will be installed over the open sections of the reactor refueling cavity after
all fuel is removed from the containment, the reactor cavity drained, and the fuel transfer
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 is not required to support the rigging of the
steam generator lower assemblies. The reactor cavity cover shall be removed prior to fuel
load.

2.3.14 AquiliEy Crant:

A non-safety related auxiliary crane will be installed in the containment on the El 291'-
10" operating floor slab to support the handling of loads during the steam generator
replacement outage. The support tower for the crane will be attached to the concrete
slab using anchor bolts that were installed under design change package DC 9015-1.
The auxiliary crane and support tower shall not be installed until 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.

2.3.15 Jib Crane

A 3 ton capacity jib crane will be temporarily installed inside the containment 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 designated in the station heavy loads 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 reinstalled at the end of the outage to assist in
containment demobilization.

2.3.16 Qotical TemplatingJracket 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

d 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 9013-1 1FM1C. Grouting will be i

performed in accordance with NAl 0014.

3.0 13Q_ GRAMS REVIEW

3.1 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 desig.1
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 3.7.2.6.1 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 to include the NUPIPE SW, J

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 3.712 contain a listing of seismic design margins for various
components installed at North Anna Units 1 and 2. These tables need to be updated to 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 to show new Unit 1 changes to the SG
Primary Secondary Boundary Components stress analysis.

UFSAR Tables 5.2 9 and 5.210 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 5,212 will be revised for 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 to show correct material for the new Unit 1 SGs.,
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UFSAR Figures 5.21 through 5.2-4 will be revised to correspond to appropriate unit descriptions
for SG design information.

UFSAR Section 5.5.2 will be revised to reflect the new SG lower assembly design details.

UFSAR Section 5.5.9 describes the RCS equipment supports. S sction 5.5.9.2.2 discusses
specifically the steam generator and reactor coolant pump supports. This section needs to be
updated to incorporate the steam generator upper support ring cold condition radial gap tolerance -

of 0.050 to 0.060 inches. Section 5.5.0.3.1 discusses the dynamic analyses that determines
loads on the subject equipment supports. This section needs to be updated to include reference
to the NUPIPE SW computer program.

UFSAR Table 5.5 3 will be revised to show changes in the new Unit 1 SG design data.

UFSAR Figure 5.5-3 will be revised to show the replacement .aam generator diagram for unit 1.

UFSAR Figure 5.517 provides the dynamic model for the reactor coolant loop including the steam
generator and reactor coolant pump supports. This figure (to be identified as figure 5.5178) will
remain valid for the Unit 2 dynamic model only. An additional figure (to be identified as figure
5.517A) for the modified Unit 1 dynamic model needs to be incorporated into the UFSAR.

UFSAR Tablec 5.518, 5.5-10 and 5.5-20 contain loads for the steam generator and reactor
coolant pump equipment supports. These tables need to be revised to incorporate the new Unit 1
equipment support loads.

UFSAR Figures 5.5-24 and 5.5 25 provide the identification of steam generator and reactor
coolant pump support members respectively. These figures were previously utilized with UFSAR -

Tables 5.5 21 and 5.5 22 which have been deleted from the UFSAR. UFSAR figures 5.5 24 and
5.5 25 are no longer required and should be deleted.

UFSAR Section 6.2 discusses Containment Systems. This section is updated to reflect the
revised analysis of peak pressure and depressurization following a LOCA based on the mass and
energy releases for the replacement steam generators. Where information for Unit 1 differs from
the current analysis for Unit 2, clear references to applicable units are added.

UFSAR Section 6.2 also addresses the impact of the new insulation on the containment response
following a LOCA. The impact of insulation debris on sump NPSH is evaluated.

UFSAR tables 6.2-2,5,13-17,47 53, and 77 are revised to reflect the differences between the
Unit 1 and Unit 2 analyses.

UFSAR Section 6.3 discusses the Emergency Core Cooling System. This section is updated to
reflect the change in the NPSH values and the revision to the RWST switchover setpoint for the
LHSI recirculation mode for Unit 1.

UFSAR Figure 6.3-11 is revised to reflect the change in the Unit 1 RWST switchover setpoints.
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UFSAR Figures 6.312 through 6.317 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 to 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 r ozzles of the steam generator dome.

UFSAR Figure 10.4-7 and 10.4 8 detail the cht.mical feed piping and indicate the pipe class at the
feedwater elbow as pipe ciass 601. The installed piping was changed from pipe class 601 to
class IC-N 9 as part of DC-80-S82, 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),10.4-11,10.413 and 10.4-14 show the configuration of the
main feedwater system ant! 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

t Change. Specifically, the changes in pipe s% and class need to be incorporated in th's figure.

All UFSAR changes to Section 15 are identmed in Appendix C of the NAF report NE 883, Rev. I
which is included in Appendix 4-2 A summary page of the affected 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.

3.2 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 chsnges 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 Specifications:

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 la) for use prior to replacement of
the Unit I 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 section, 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 I 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 iniicate 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 system 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 to the Technical Specifications is required as a
result of th;s design change.

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

f3
V 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 Specification:. 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.154 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 reauirements for the reactor trip system with regard to instrumentation
operability, interlocks, response times, and surveillances. These requirements are not affected by
this design change, therefore, no change is required.

O
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Section 3/4.3.2 Engineered Safety Feature Actuation System Instrumentation

This Technical Specification provides ESFAS operability requirements, trip setpoints, interlocks,
response times, and surveillance requirements. This design change does not affect ESFAS
instrumentation requirements and/or setpoints, therefore, no change is required.

Section 3/4.3.3 Monitoring Instrumentation

Technk,al Specifications 3/4.3.3.5, 3/4.3.3.6 and 3/4.3.3.9 require various monitoring
-

instrumentation on the steam generators. All required instrumentation will be in-service following
the steam generator replacement activities.

Section 3/4.4.5 Steam Generators

This section contains the pre-service eddy current testing requirements for the new SG tables.
This will be performed at the fabrication shop which is allowable as the result of Tech. Spec.
amendment No.151. Therefore, no change is required as a result of this design change.

Section 3/4.5.2 ECCS Subsystems T,,, >_,350 "F

( This section provides the operability requirements for the ECCS system above 350 F. Additional
equipment operability requirements were added to item A by Tech. Spec. amendment No.153.
These requirements applied to the case of a LHSI pump being inoperable and will not be in effect
following the SG repiacement. Therefore, no change to this section of the Tech. Spec. is
necessar/ as a result of this design change.

Section 3/4.7 *i! Steam Generator Pressure / Temperature Limitation

This Technical Specification requires that the temperatures of both the primary and secondary
coolant in the steam generators be 170 *F when the pressure of either coolant in the steam
generator is 1200 psig. This requirement ensures that pressure induced stresses in the steam
generators do not exceed the maximum allowable fracture toughness stress limits. The
requ:rements of this Technical Specification will continue to be met.

Section 3/4.7.8.1 Safeguards Area Ventilation System

This Technical Specification ensures the operability of the auxiliary building HEPA filter and ~ q'
charcoal adsorber assembly. Af ter all fuel has been removed from the containment, to preclude
any potential for damage to the charcoal filtersi purge flow will normally not be directed through
the filters. Should the containment purge exhaust be aligned through these filter assemblies while
the purge system is removing smoke from the containmert, then the surveillance requirements of
4.7.8.1.b will be invoked and additional testing of the filter assemblies will be required. No
change to this Technical Specification is required by this design change; however, Station
Operations must be aware of the possible implications of the purge exhaust alignment through
these filters.

f%
U
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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 saf a 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 Specification 3.9.1 requires that the boron concentration in the reactor coolant system and
refueling canal be sufficient to ensure that K.,, is s 0.95 or the boron concentration is a 2300 ppm.
The provisions of this Technical Specification will be rnet until the reactor is defueled. At this point,
the requirements of this Technical Specification are no longer necessary to ensure plant 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 will be met until the reactor is defueled. At
this point, the requirements of this Technical Specification are no longer necessary to ensure plants
safety.

Technical Specification 3.9.4 specifies the status of containment penetratinns durib ' moyement of
irradiated fuel inside containment. This Technical Specification will continue to be met until the
reactor is defueled. At this point, the requirements of this Technical Specification are no longer
necessary to ensure plant safety.

Technical Specification 3.9.5 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 until the reactor is defuc'ed. At this pnint, the requirements of this Technical
Specification are no longer necessary to ensure plant safety.

Technical Specification 3.9.8 specifies operability requirements for the RHR system during Mode 6.
The requirements of this Technical Specification will be met until the reactor is 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
daring 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 will 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
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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 Volume

This Technical Specification Design Features section indicates that the total water and steam volume
of the reactor coolant system is 9957 2 10 f t' 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 thi; section since Technical
Specification Change Package No. 276 proposes an " administrative change" correcting the modif ingf

the Technical Specification descripticn 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 f t' " This proposed Technical Specification change has been
submitted to the NRC via letter No. 92-467, dated July 16,1992.

Section 3/4.4.1.3 Reactor Coolant System
Section 3/4.9.8 Residual Heat Removal and Coolant Circulation

U
Technical Specification 3/4.4.1.3 and 3/4.9.8 specify minimum number of loops and/or RHR systems
to be operable. The availability of RHR systems will allow for the severance of RCS 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 does not require a revision to 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 above. Following SG replacement, this information will be removed as part of an
administrative change to the Technical Specifications.

3.3 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 equipment 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 temporary and required only durinu 5 SGR, no combustible materialis
permanently added to or deleted from the plant.

Temporary construction and cleaning materials will be controlled in accordance with approved project j
procedures. '

The instrument tubog, upper condensate pot, and roct/ vent valve assemblies are associated with the
k wide- and narrow-range steam generator level transmitters. Also, the steam generators are part of

i
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both main steam and reactor coolant systcms which are safe shutdown systems. These systems are
required for Appendix R. However, since the equipment is reinstalled to its original configuration,
there is no effect on Appendix R.

During maintenance and refuelmg outages, fire suppression is provided by hose stations and portable
fire extinguishers brought in and stationed throughout the containment. Weld and flame permits Wil
be issued as required. A fire watch will be posted during all welding or burning operations. Af ter the
design change is implemented, special fire protection in the affected areas wi!! not be reeded.

This modification does not delete any emergency lights, nor does it obstruct or change i:lumination
levels from the emergency lighting system.

This DCP does not add new components required for safe shutdown.

For the previously stated reasons, it is concluded that the proposed mojification does not adversely
impact the station's design basis for compliance with Appendix R to 10 CFR 50. The Appendix R
Design Summary Sheet is included as Appendix 4 3.

3,4 ENVIRONMENTAL QUAllFICATION

Plant conditions which af fect environmental quahfication considerations for electrical equipment and
instrumentation does not change as a result of the steam generator replicement. 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
fluid systems,

No changes to the locations of existing fluid systems will be made that will add high orc.

moderate energy systems to areae or compartments which currently have no such systems.

d. Peak and long term containment conditions such as pressure, temperature and humidity foi-
lowmg 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 steam generator replacement, the vibration and loose parts monitors will be-
relocated to El. 261'-71/2" and 266* 71/2* The affected monitors are as follows:

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

!
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Steam Generator 8 (1 RC E 18)
YE-LPM-100D
YE LPM 100)

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

These monitors are classified as non-safety related with special regulatory significance (NSO) and will
be located in 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
f ailure 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 9013-1-E-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.

3.5 SECURITY REVIEW

A temporary door will be installed 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 installed in
accordance with DC 92 01-3.

3.6 ELECTRICAL SYSTEM ANALYSIS

Allloads 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 to 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.

3.7 INSERVICE INSPECTION

The steam generator lower tube bundle assembly, upper snell, and attachment welds will be baseline -

preservice inspected to ASME Section XI,1983 Edition. Summer 1983 Addenda, requirements. This
inspection willinclude:

Steam generator tubing*

Feedwater nozzle to piping*

Main steam nozzle to piping*

Sample system piping*

Chemical feed injection*

Blowdown piping and valves*
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In addition to the above baseline inspection, the following items are to be added to the NAPS-1 ISI
program:

Ofe end to RC piping*

Channel head nozzle to safe end*

Primary norrie knuckle radiusa

The following ISI joints have been eliminated due to the design of the emam generators:

Lower transition cone to shell barrel*

Stub barrel to shcIl barrel*

Transition cone girth weld (see Appendix 4-24)*

Piping system NDE requirements for this DC are identified in the Special Processes Manual and
Appendix 4-21, as apptbable.

3.8 SEISMIC

The replacement steam generator lower assemblies are quahfied as seismic Category I.

The entire reactor coolant loop, including piping, components, component supports, branch lines, and
' branch supports, has been evaluated to determine tv impact of a small increase in the normal

operating weight of the new steam generators on its seismic qualification.

Westinghouse perfornied an evaluation which concluded that the effect of the weight increase on
the RCL piping and equipment (including equipment nozzle loads and Class I branch line nozzles) is
acceptable. The Westinghouse evaluation is contained in Letter No. VRA 91-022, dated March 5,
1991.

SWEC performed several calculatiuns 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-NPtB)-001-X 1Roference 6.12.15) genercted new loads on the*

component supports, component fec- and new displacements at the RCL branch lines.

Calculation 02072.13 NP(01-002-BA (Reference 6.12.16) ovaluated the lower SG and RCP*

support frames and generated acceptable stresses and factors of safety 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.

Calculation 02072.13-NP(B) 005 (Reference 6.12.19) reviewed applied loads for the steam*

generator and RCP support feet. Bending moments at various points on the SG shell were
also reviewed. Acceptable factors of safety were generated for allitems.

Calculation 02072.13-NP(Bb004-X (Reference 6.12.18) is a summary of all RCL branch line*

,
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and branch line support evaluations which concluded that all branch lines and branch line
supports remain acceptable. The evaluation of each branch and its affected supports are
shown to be acceptable in their respective calculations (References 6,12.24 through -

6.12.68).

The piping and instrument tubing connected to the steam generators will be replaced in thee

same configuration as they were prior to the replacement. Reference 6.12.18 performed an
evaluation of the new seismic RCL movements at the connection points on the SG and v.
determined seismic reanalysis of these components and their supports is not necessary.
Calculation 02072.13-NP(B) C07 (Reference 6,12.20) reviewed the structures which support
the SG levelinstrumentation tubing to determine the maximum reactions at the structure's
support points. These structures are supported by the SG insulation support bands (supplied
by the SG insulation supplier) and the bands are designed to withstand the maximum
anticipated loads.

2

The feedwater loop seal piping will be replaced with new chronie-moly steel material and thee

drain valves will be replaced by new valves with live load packing. These changes are
evaluated, along with the seismic movements of the SG at the feedwater connection, in
References 6.12.26, 6.12.4 2, and 6.12.43.

The chemical feed tubing which connects to the feedwater lines at the loop seats will bee

replaced exactly as they were prior to replacement. References 6.12.47, 6.12.48, and
6.12.49 performed an evaluation of the new seistnic RCL movements at the connection
points and determined seismic reanalysis of these components and their supports is not
necessary.

The SG blowdown piping will be modified to accommodate a larger pipe size and newe

chrome-moly steel material. Also, the valves will be replaced with new live load packing
valves. The modified blowdown piping / support system has been seismically qualified by
SWEC and documented in References 6.12.1 through 6.12.4.

The electrical components installed under this design change are temporary and are required only
during the SGR. All electrical components installed will be removed after the SGR.

The temporary construction power supply requirements will be fed from non Class 1E power sources.
As adequate isolation exists between these non Class 1E power sources and any Ciass 1E sources
or loads, no Class 1E power systems will in any way be degraded or jeopardized during a seismic
event.

The re. placement SG insulation is seismically quahfied per the Procurement Specification NAP 0047.

The acceptability of interim cor. figurations of the RCL, main steam, feedwater, and other plant
secondary side piping systems is documented in Calculations 02072.13 NP(B)-008-XE and 02072.13-
NP(B) 009 XE (References 6.12.21 a id 6.12.22, respectively).

.
Based on the previously stated reasons and the calculations referenced above, this modification does

' not adversely impact seismically qualified safety related equipment.
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3.9 HUMAN FACTORS

This design change results in a change to Emergency Operating Procedures. The setpoint for manual
RWST switchover to recirculate mode will change from 29% to 22.8% RWST level. The change
provides additional water to the sump prior to swittnover, which results in increased NPSH for the
LHSI pump. This increase was necessary to overcome an NPSH penalty imposed by Regulatory Guide
1.82 (see Appendices 4-7, 4-23, and 4-28h

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

1-E-1, Continuous Action Page and Step 21
1-ES 1.1, Continuous Action Page
1 ES-1.2, Continuous Action Page
1-E-3, Continuous Action Page
1-ES-3.1, Continuous Action Page
1 ES 3.2, Continuous Action Page
1-ES-3.3, Continuous Action Page
1-ECA-0.2, S:ep 2
1-ECA 1.1, Step 9
1-ECA 2.1, Continuous Action PageO 1-ECA-3.1, Continuous Action Page
1 ECA-3.2, Continuous Action Page
1 FH-C.1, Caution prior to Step 1
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 shutdown panel or in the
control room and, therefore, no further human factors review is required.

Compliance with NUREG-0700, Guidelines for Control Room Design Reviews, is not affected.

3.10 IN-CONTAINMENT BANNED / RESTRICTED MATERIALS

The design change replacos valves in the feedwater and 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). Valves
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 into the primary system.

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

3.1 ? STATION COMPUTER SOFTWARE / HARDWARE

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

UO980 PERCENT FULL POWER
Change high limit to 100.4
Change low limit to 99.0

UO981 PERCENT FULL POWER LAST 10 MINUTES
Change high limit to 100.2
Change low limit to 99.0

UO982 CALORIMETRIC - TOTAL THERMAL POWER
Change high limit to 2900.0

UO983 CALORIMETRIC LOOP A THERMAL POWER
Change high limit to 969.0

UO984 CALORIMETRIC - LOOP B THERMAL POWER
Change high limit to 969.0

UO985 CALORIMETRIC - LOOP C THERMAL POWER
Change high limit to 969.0-

UO986 RUNNING 12 HOUR SHIFT AVERAGE POWER
Change high limit to 100.0
Change low limit to 99.0

T0410A RCL1 OVERTEMP DT 1 SP
Change high limit to 149.0

T0430A RCL1 OVERTEMP DT 2 SP
Change high limit to 149.0

T0450A RCL1 OVERTEMP DT 3 SP
Change high limit to 149.0

K0316 SG Q TILT LIM PWR TOLERANCE
Change to 10

C00001 A thru C0064A Control Rod Bank Positions
Change high limit to new rod withdrawn positions

3.12 EMERGENCY P.ESPONSE FACILITIES SYSTEM

The design change was affect the ERF computer system. ERF Design Controlled Documents are
affected. The controlled document UFSAR and the North Aana Unit 1 PLS document will require
updating.

V
i

|

1
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The ER Design Checklist form has been completed and included as Appendix 4 5.

3.13 PLANT FLOODING b

None '

3.14 HEAVY LOADS
?

Movement of heavy loads inside the containment will be in accordcnce 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 c.osed and the blind flange installed. Movement of
heavy loads during the defueled condition will be in accordance with approved project proceduros.
After defueling is completed, those structurcs, systems, and components inside the containment
which could be impacted by a heavy load drop will not be required to perform a safety function at
that time. 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 will be
isolated during rigging operations for the steam domes and lower assemblies. Thus, no adverse
impacts on stored spent fuel or spent fuel cooling would result from a postulated heavy load drop

p inside the containment. |[;
O

A non-safety related auxiliary crane will be installed in the containment on the El. 291' 10" operating
floor slab to support the handling of loads during the steam generator replacement outage. The
auxiliary crane and suppurt tower will not be installed until 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 will be removed prior to plant refueling.

A 3-ton capacity jib crane will be temporarily installad inside the containment for use during defueling
and refueling operations. As per the guidelines of NUREG 0612, physical limitations will be placed
on the swing radius of the crane to ensure approved load paths are followed as designated in the
station heavy loads 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 physicallocation, by the '

auxiliary crane when defueling is completed. The jib crane will be reinstalled at the end of the outage
to assist in containment demobilization.

A special over rated load lif t qualification for the polar crane was performed 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 sufficient capacity to 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 21809-C 05
(Reference 6.12.12).

Coincident with equipment hatch removal. containment purge system alignment and operation will
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 o aO continuous air monitor will br .n use adjacent to the equipment hatch and periodic air sampling wi!!
be performed. A temporary cover will also be available to isolate the hatch opening in case of loss

}
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of the containment purgo 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 gnerator lower assembly inside the containment,

,

during movement from the equipment hatch platform to the transporter, or during movement within
the protected area have been evaluated (see Calculation 21809 M 02 which is Reference 6.12.91 and
determined to be within apphcable regulatory guidelines and less than the limiting case events of the
same class of accidents mrrently 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 containment structure, but significant structural
damage to the containment would not occur. Moreover, containment leaktight integrity is not
required at this time. Further, no safety-related equipment could be impacted by a postulated drop
at this location.

Transportation of the original and replacement steam generator lower assemblies and a load test of
the haul routes are required to f acilitate steam generator replacement. An evaluation of the steam
generator haul routes has been performed and is provided in Appendix 418. The objective of the
haul route inspection and evaluations was to ensure Qat the grades and turning radii of the haul route
can accommodate the transporter / prime mover, that slope, and embankments will remain stabla
when subjected to the transporter / prime mover wheel loads, that the right of-way has sufficientO, strength to support the transporter / prime mover wheelloads 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 include:

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 9013-1-M 800, the transition cone cover plate "T-sections"*

shall be installed before the old SG lower assemblies are moved outside the protected
area,

The centerkne of the steam generator will be limited to a maximum of 12'-3" off thea

ground.

The closure plates for the old steam generator lower assemblies have been designed to withstand a
load drcp from the transporter. See Cuiculation 21809 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
generator storage facility or during offload at the storage facility, the integrity of the steam generator
shell will not be breached. No buried or adjacent f acihties will be adversely impacted as a result of
a postulated lower assembly or test load drop as concluded in Appendix 4-18.

O

ER&D9013 58

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _



C?) ENGINEERING REVIEW AND DESIGN
D VIRGINIA POWER - NUCLEAR POW 7R STA TION

sTD GN~oool Rev.to pow 11

1. Design Change Title / station!urut 2. Design Change Numt>er

STEAM GENERATOR REPLACEMENT / NORTH ANNA / UNIT 1 DC 90-13-1
,

9 Engineonng Rowew and Design:

3.15 POST-ACCIDENT MONITORING

This design change results in a change to Emergency Operating Procedures. The setpoint for manual
RWST switchover to recirculation mode will change to 22.8% RWST level. This setpoint change (see
Appendix 4 7) will require a revision to various EOPs, but none willimpact the Station's compliance
with Regulatory Guide 1.97. The Post-Accident Monitoring Design Checklist is attached as Appendix
4 6.

3.16 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 temporarily modify the containment purge system
so that it will be more effective during the replacement outage. This modification will not adversely
affect the ability of the purge system to perform its design function. Prior to fuel load, the
modification will be removed.

3.17 THE SIMULATOR

The Model 51F steam generators have been designed to perform as equivalent ter'acements for the
existing Model 51 steam generators. It has been demonstrated that the behavior of the two SG

O 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 I will operate at an RCS T.,, of 580.8 F af ter SGR, which is equal to the Unit 2 value. At this
T... it is expected that steam generator pressure will be approximate!y 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 setpoints 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 analysis requires a change in the low head safety injection recirculation transfer setpoint, used
to initiate switchover from RWST suction to sump suction. It was necessary to 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 setpo|nts for both manual and automatic

n switchover are reduced by approximately 5.5% of the span from current values. We have
V 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 af ter this chage, Unit 1 and 2 will have different setpoint values for LHSI
recirculation transfer. Typically, the North Anna simulator represents the U'.it 1 operations. When
differences between units exist, they are handk d through training. It is anticipated that this approach
will also apply here and that the simulator values will be change 1 to reflect the Unit 1 parameters.

The PLS and setpoint documents in Appendix 4-7 will be reviewed for impact on the simulator.

3.18 NUCLEAR PLANT RELIABILITY DATA SYSTEM (NPRDS)

NPRDS reviews were conducted as part cf the equipment selection process. Replacement steam
generator lower assemblies and various secondary system valves were reviewed to determine if these
components will be instal |ed in compatible systems and environments.

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

- 3.19 SET POINTS, INSTRUMENT ACCURACY, AND SCALING

Several reactor trip smoints were modified to implement NA-1 Technical Specification Amendment
No.154. These char es were made and documented in accordance with EWR 92 092 and included
revisions to an Overpower Delta T Coefficient (K ), sn Overtemperature Delta T Coefficient (K ), the

3

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 wittout an additional Technical
Specification amendment. However, upon comp'etion 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 CWST 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 exceed 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' alation EE-0093,

O "RWST Level Calibration Values," has been revised to reflect this setpoint change for Unit 1. Thered 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 characteristics 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 to unit startup.

The new steam generators will utilize the same type and configuration 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 Instrumere
Calibration Procedures (ICPsi. These ICP.s 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 belew 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.

T,y, and aT Loops

The coefficients associated with the OT4T and OP4T setpoint equations are to be returned
to their original values. Note that the T,o and aT loops are beino sca'ed 5 th:: . TD Bypass
Elimination up to the point where the new Uedian / High T,v, and 4T values are developed.
This Median / High T,y, is med to various control functions to be compared with a reference
value, T ,,, to produce a control signal. These control functions are Rod Speed and Direction,
Pressurizer Level Control and Steam Dump control. The new T,v, value of 580.8 F is also
used in the Control programs for the above functions.

Turbir,e 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 595
and 60r psig. A change in the 100% power value for TIP will affect 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% power level
values of TIP and T,v, 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 plant data. The Pni, program for the power mismatch circuit also uses
the 100% TIP value. The preliminary scaling provided for both Toi, and Pnt, may need to be
revised according to data obtained during plant start up.

: o
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Steam Dump Control

The steam dump control program for the Load Rejection mode of T controlis similar to thatwe
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% Twi value of 580.8 F, the 64.5 % level value (full
power) and the 28.4% level value hero 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
from the flow test.

High Steam Flow Setpoint

This requires an input from Turbine First Stage Pressure to generate the setpoint, i.e. 4 P ,.
O. The actual *P value obtained from the steam flow transmitters in compared to this 4Py,

g

value. Preliminary scaling will be provided for the * P , program and may need to be revisedy

according to data obtained during the flow test.

Steam Generator Level Control

Preliminary scaling based on the data obtained from the revised Model 51F Str m Generator
Thermal and Hydraulic Design Data Report for Virginia Power Company, Nortr Anna Unit 1,
WNEP 9110, for Tm = 580.8 F will be provided for this control system.

Steam Pressure

A preliminary value for steam pressure obtained from the revised WNEP 9110 will be used
for the scaling of the steam flow NMD cards. This parameter provides the density
compensation so as to ootain h true steam flow value on the output of this card. This
preliminary scaling may need to be revised according to data obtained from a flow test.

RCS Flow

Replacing the steam generatur lower assemblies . vill cause thu RCS flow rate to increase ovr *he
current value. This increase is a result of tuba plugging in the existing steam generator M compared
to no plugged tubes in the new steam generator lower assemblies. RCS flow instrument, are scaled
to read approxirnately 100% flow n 100% power; hence, best estimato RCS flow scaling will be
provided prior to startup which rr 'nts the increase in PCS flow rate. This re-scaling will also

.
preclude changing the low flow * aint which is a percentage of 100% flow.

%)
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3.20 SECONDARY PIPING AND COMPONENT INSPECTION PROGRAM

The components and piping for the SGR project are similar to the original configuration However,
the existhg feedwater loop piping will be removed and replaced with new chrome moly piping (piping
class 001C) to minimize erosion / corrosion effects. Alto, the SG blowdown piping from SG nozzles
to the existing 3 in. header will be replaced with new chrome moly piping lpiping cliss 601 The
erosion / corrosion rates will not be adverselv affected.

The rnain steam, ieodwater, and blowdown systems are currently being tracked for erosion / corrosion
concerns as part of the Secondary Piping and Component inspection Piogram. The existing
crosion/ corrosion isometric 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 crosion/ corrosion drawings and the required
baseline inspections 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 updated. Mark ups of the hne designation tables are included as Appendix 4
32,

'

3.21 RADIO FREQUENCY INTERFERENCE REVIEW

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

3.22 0 LIST'

This design change affects the steam get a6rs sf.J ather mmoor s on the 0 List. It revises data
for certain compon1nts but does not ado any new compon0n le Q List. The feedwater,
blowdown, and chemical feed sections of th, 0-List will requito a ion to incorporate the dath
related to the thirty six (36) new replacement valves being added by t - Design Change.

A O-List change request has been prepared and is included as Appendix 4 4 to the DCP.

3.23 ALARA ANALYSIS

Various techniques will be empl3yed during the steam generator replacement outage to 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 to workers by
providing intervening shielding and/or by decontaminating exposed surfaces.

The :ase of accessibility and the effective control and utilization of Radiological Control Area (RCA)
wc hsp.ees are essential tor nanimizing exposure while working in potentially high radiation areas.
Onsite investigations by design engineering teams will be made to confirm n1 equate clearances for
the movement of tools and equipment, to identif y potent %| physicalinterferences, and to ensure that
there is adequate space for the ngress and egress of personnel and for 11 1 efficient performance of
required tasks,
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Temporary shielding will be used to maintain exposures from nearby components ALARA. Decisions
involving the use of temporary shiciding will be made on a case by-case basis, weighing man tem
saved against man-rem expended to shield to maintain dose rates at acceptably low levels.

The secondary sede of the original steam generators will be kept full of water as long as possible prior
to htting to provide shielding from the radioactive material contained inside the primary tubes.
The steam generator replacement outage will involve significant personnel exposure due to the
general level of radioactive material contained inside the primary tubes and the radiation levels in the
immediate areas where work is to be performed.

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

To minimize total personnel contamination events resulting from the steam generator replacement,
a general decontamination of the containment building will be perframed during the initial phases of
the outage.

The reactor refueling cavity will be decontaminated to minimize the potential for airborne radioactivity
generation in accordance with station approved procedures,

Af ter the initial decontamination, additional surf ace contamination generated from the replacement
process will be removed as needed by an ongoing decontamination proDram.

Decontamination of the reactor coolant system pioe ends will also be performed. An abrasive bbt
decontamination of the internal surf aces of the reactor coolant system hot / cold leg pipe ends .I

reduce overall exposure during 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:ll
be provided to reduce dose rates to workers involved in the cutting, pipe end prepara*, ion, and
welding of the reactor coolant pipe ends.

Mock up training and specialized tools will be used in a number of instances to 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 a: low
personnel to stand back in a lower radiation area to observe the correct operation of the machines.

These ALARA considerations are taken into account in the implementation and work procedures. At
the time of the steam generator replacement outage, health physu,s personnel will review the work
areas and access paths to identify 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. Latest radiation surveys
will be reviewed to ensure that radiation levels in the work areas have not significantly increased from
those reported previously. Station health physics personnel will establish the acceptability of
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radiation levels upon completion ,f decontamination.

Dose rates for the varic. is work area:; must be determined at the time of actualinstallation.

The estimated total radiation exposure to perform the replacement on the steam generators is 571
rnan rem, which does not include the dose estimate associated with DC 89 401 which removes the
RTD piping but the estimate .ssumes the RTO 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).

3.24 CUMULATIVE EFFECTS ON PLANT SYSTEMS

None

3.25 RECENT NRC AND INDUSTRY CONCERNS

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

a. Generic letter 8610 Wntinn!10nedCClLEYaluittion Models

Generic Letter 8610 identifies licensee actions required for PWR plant whose ECCS analyses
use either the 1978 or 1981 versions of the Westinghouse FCCS Evaluation Model that
contain 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 8616 required actions pertaining to the large break LOCA ECCS analysis,

b. NRC Bulletin 88 02. Rapidly fignacatina Fatig.ue Cracks in Steam Generator Tubes

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! fori

a steam generator 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.

c. Information figlict.88-06 Foreian Obiects in Steam Generators.

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

Adherence to material 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 f abrication
i

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 inforrnation notice indicates that pre service visualinspections were performed on the
Catawba 2 steam generators af ter f abocation and prior to initial reactor oi. oration, 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 wera later washed down to the tubesheets after the pre-
service inspections. The pre-service inspections at Catawba ? were performed according to
applicable requirements of NRC Generic Letter 85 02, however, the NRC has acknowledged
in the information notice that the recommended visual inspection is concentrated in the
vicinity of the tubesheet and would not detect foreign objects on the top works. On this
basis, the NA 1 final pre service inspections will address the need to visually inspect the
steam generator steam domes and secondary side tubesheet to ensure that no foreign objects
are present.

d. Informatinn Notice 88 31. Steam Generator Tube Ruoture Analysis Deficienev

information Notice 88 31 was issued to notify 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 15,1987 tube rupture event at NA 1 (see
itern bd. This reanalysis of Surry found that during a steam generator tube rupture event,
the water level on the secondary side could f all below the top of the steam generator tubes.
This finding is significant because if the break location is uncovered, a direct path for fission
products in the reactor coolant to be released to 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,

e. NRC Bulletin 89 01, Failure of Westirmh_ggse Steam Generator Tube Mechanical P'uat

Bulletin 89 01 requestod that addressees determine whether certain mechanical plugs
i supplied by Westinghouse are installed in their steam generators, and if so, that an action
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plan be implemented to ensure that ther,e plugs will continue to provide adequate assurance
of reactor coohnt system pressure boundary integrity under nortnal 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 failure caused a 75 opm primary to-
secondary leak. The f ailure mechanisrn involved a full circumferential severance of the top
portion of the plug from the body of the plug. The t sp portion of the plug was propelled up
the length of the affected tube by reactor coolant system pressure to a point just ebove the
U bend tangent point where it impacted and punctured the outer curvature of the tube and
subsequently irnpacted and dented an adjacent tube.

The use of Westinghouse mechanical plugs f abricated from inconel 600 material has been
discontinued at both North Anne Unna

f. jnfar.mation Notice BD.'D. Potentig f ailure of Westinahouse Steam Generator Tuba
Mechaniggi Pluas

--

Information Notice 89 33 was issued to addressees to alert them to the p' 7tlal for f 6ilure
of Westinghouse steam generator tube mechanical plugs. This informatiore notice describes
the same problem addressed in item c.

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

g, In{ormation Notice 89 65 Potential fgnitags Corrosion Crackina in Steam Generator Tube
fj.gntjynpj!nti by Babcock and Wilcor

information Notice 89 65 was issued to addressees to inforni 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 it required.

h. Irltprmation Notice 90-04. Crackina of the Uppdhell to Transition Cone Girth Welds _Lrl
Steam Generators

Information Notice 90 04 was issued to alert addressees to 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 shell to transition cone girth weld
have been detected in 18 steam generators in the U.S. These flaws have only been observed
in Wettinghouse Model 44 and 51 vertical recirculating U tube steam generators with the
feedwater ring design,

i

i inspection of the new closure weld for cracking after post weld heat treatment will be
! pa.formcd.

|
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i. Information Notice 90 07 Jew informgion Acandt!nalflulallm131aterial Performance and
Debris Blockaae of_PWR Containmenjjiyinng

information Notice 90 07 is intended to alert licenscos to new information concerning
performance ofinsulating materials in post loss of coolant accident environments within PWR
containment sumps when such materials becorno debris which may block sumps.

The existing thermalinsulation on the steam generators will be replaced with new fiberglass
blanket type insulation (Specification NAP 004 7). The quilted, light density, semi rigid fibrous
glass blankets will utilite stainless steel hook and loop f asteners and will be covered by a
stainless steel Jacket. A debris and NPSH analysis has been performed and determined the
new insulation to be acceptable (see Appendix 4 28),

J. Lof ormittipaGQuco 90-10. Primatv_ WateLSite11_Catrai!pn Crackina (PWSCC) of inconel 6QQ

information Notice 9010 was issued to alert addressees to potential problems related to
pomary water stress corrosion cracking (PWSCC) of Inconel 600 that has occurred in
pressuriter heater thermal s'seves and instrument nozzles.

inconel 690 is the tube material for the fer.lacement lower assemblies, therefore this
O information notice is not apphcable.

k. In10HUR1!20 Nouce_90-49. Site 11C9ncligrtnac11nsjrLPWR Steam Genetator Tut ei

information Notice 90 49 is intended to alert addressees of recent problems involving stress
corrosion cracking in PWR steam generator tubes particularly in SCC detection during
inservice inspections.

The Alloy 690 tubing and the stainless steel tube support pistes are expected to provide
increased resistance to stress corrosion cracking.

l. The following documents discuss concerns related to the thinning of pipe walls in Nuclear
Power Plant piping systems:

Informatiqn Notice 91-1LHiah EDEny ninina FMuttLCaused by Wall Thinnina,
1

Genensletter 89 08 Erol!QDICmLQ1on induced Pipe Wal Thinning,i j

UfLC Dulletin 87-01 Thinning of Pins Walls in Nttclear Power Plants.

These generic communications are intended to alert addressees to continuing
erosion / corrosion problems affecting the integrity of high energy piping systems and
apparently inadeqJate monitoring programs. The piping failures at domestic olants indica'e
that, despite implementation of long term monitoring programs pursuant to Generic Letter 89-
08, ' Erosion / Corrosion induced Pipe Wall Thinning," Piping f ailures caused by wall thinning
continue to occur in operating plants.
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Virginia Power has conducted inspections at the site as part of the Erosion / Corrosion program
and no additional action was required.

All replacement piping will meet or exceed the specifications of the original piping with
respect to resistance to esosion/ corrosion. Portions of the blowdown and feedwater piping
systems are being upgraded with a chrome moly allow IClass 001C) to improve resistance
to erordon/ corrosion concems,

m. Lr@fm{Lt!Qu fbligt 9_1-19 SICJln Gr!1cfAtR!LEitedwater Distnbution Pinina Damaae

Information Notice 91 19 is intended to alert addressees to potential problems resulting from
degradation of feedwater distribution piping in steam generators due to thermal stress,
cracking, erosion and corrosion. Depending on the design of the steam generator feedwater
system, those problems may affect operation of the auxiliary feedwater system.

Virginia Power indicates no additional actions. Mechanical Engineering ISl/NDE Program
departments will continue follow up ef forts to determine the potential for erosion / corrosion
to the steam generator feedrings,

n, jnfnrfng. tion Notice 9128 Crackina In Feednater System Pipina

Information Notice 9128 is intended to inform addressees of the issuance of a document
which closes out NRC Bulletin 7013, ' Cracking in Feedwater System Piping," and actions
taken by some licensees to perform augmented inspections of their feedwater lines as part
of their inservice inspection programs.

Volumetric examinations were performed on feedwater weld areas and snubbers in
containment. Modifications of cracked feedwater piping has been completed,

o. [nformation Notice 9138. Thermat.S1_ ratification in Feedwaitr System Pinino

information Notice 9138 is intended to alert addressees to feedwater system piping that
could be subjected to thermal stratification and cause unacceptable pipe movement.

The replacement feedwater piping will have the same configuration as it did before the SGR
outage. Therefore, no new concerns related to stratification wili be created. The material
upgrade for the loop portion of the feedwater piping system should not have any offect on
this issue.

p. jnformation Notice _j1-43 Recent incidents _Lrn>plvina Ranid increases in Primarv-To-
Eecondarv teak Rate

information Notice 9143 is intended to inform addressees of recent incidents involving very
rapid increases in the primary to-secondary leak rate. One of these incidents was followed

(~' by a steam generator tube rupture (SGTR). The leakage during these incidents increased at
\. rates that were significantly higher than would be predicted on the basis of Figure 1 of
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|

Bulletin 88 02, ' Rapidly Propagating f atigue Cracks in Steam Generator Tubes.* |

1

Current administrative hmits for primary to secondary leakage at North Anna are far more
conservative than those suggested by Iigure 1 of Bulletin 88-02 and, combined with other l
leakage detection and monitormo methods, are adequate to ensure detection and plant
shutdown prior to a large leak resulting in an SGTA. l

,

Air ejector radiation monitors RM SV 121/222 provide continuous readout and alarm
functions. Air ejector radiation monitor data is adequately utilized for detection of primary to-
secondary leakage at North Anna,

1

The issue related to the use of N 10 monitors in main steam lines is applicable to North Anna.
N 10 monitors 1/2 RI 190/191/192193 provide continuous readout (in opd) and alarm
functions. The N 10 alarm setpoint is administratively controlled to detect significant
increases in leakage (on the order of 10 to 20 opd above prior levelsh

Due to the steam generator replacement for NA 1, no further action is required based on the
actions in Dulletin 88 02.

q. Information Nolke 9107. Probinms With the RelMdtLktlection of Interaranular Attack (IG A)O pl. Steam Generator Tubino

Information Notice 91-67 is intendvd to inform addresses of recent problems experienced at
the Trojan Nuclear Plant concerning the reliable detection of generalintergranular attack of
the steam generator tubes at the tube to support plate intersections. This notice
compliments information notice 90 49.

There should be no effect due to the use of Alloy 690 tubing and a SS tube support plato
design. The combination of high velocities in the tube support plate region and the use of
corrosion resistant material would minimite tne intergraratar attack.

3.2G IMPACT OF/DN OTHER DESIGN CHANGES

Certain preparatory work associated with the steam generator replacement will be performed under
a separate DCP (DC 90151), * Prep for Steam Generator Repair " Therefore, the implementation of
this DCP shall be closely coordinated with DC 90-151.

Removal of the floor mounted pipe whip restraints below the steam generators are covered by DC
90-061, " Steam Generator Primary Coolant Pipe Whip Restraint Removal."

Design Change 89 401, "RTD Bypass Elimination," involvea the elimination of RTD piping.

Design Change 92-0001, " Optical Templating for SG Replace. ment," called for the evaluation of
optical templating bracket removalin DC 90131. As a result of this evaluation, the brackets will
be removed and the anchor bolts cut off and grouted over (see section 2.2.2.14).
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3.27 SUMMARY OF EQUIPMENT ADDED OR REMOVED

leble 3 271 Eau!nment Added Rem 21.tfj

Mark No. Add!Pem Mfa M od.eL,. ._loption Fugt. ting

1 BD 1 (2') Rem Vogt SW 12141 Cont. SYPB/ ISO
1 BD 2 (1*) Rom Vogt SW 12141 Cont. SYPB/ ISO
1 BD 4 (2*) Rom Vogt SW 1E141 Cont. SYPB/ ISO
1 BD 10 (2*) Rem Vogt SW 12141 Cont. SYPB/ ISO
1 BD 11 (1*) Rem Vogt SW 12141 Cont. SYPB/ ISO
1-80 13 (2") Rem Vogt SW 12141 Cont. SYPB/ ISO
1 BD 19 (2*) Rem Vogt SW 12141 Cont. SYPB/ ISO
1-80-20 (1") Rem Vogt SW 12141 Cont. SYPB/ ISO
16D 22 (2') Rom Vogt SW 12141 Cont. SYPB/ ISO
1 BD 1 (21/2") Add Conval 2.5010G4J F228K Cont. SYPD/ ISO
18D 2 (1*) Add Conval 1.00-10G2J F225S Cont. SYPB/ ISO
1 BD 4 (21/2") Add Conval 2.5010G4J F228K Cont. SYPB/ ISO
18D-10 (21/2") Add Conval 2.5010G4).F228K Cont. SYPB/ ISO
1 BD 11 (1") Add Conval 1.0010G2J F225S Cont. SYPB/ ISO

O.
1 BD 13 (21/2") Add Conval 2.5010G4J F228K Cont SYPB/ ISO
1 BD 19 (21/2*) Add Conval 2.5010G4J F22BK Cont. SYPB/ ISO
1-BD-20 (1 *) Add Conval 1.0010G2J F220S Cont. SYPB/ ISO
1 B0 22 (21/2") Add Conval 2.50-10G4J F228K Cont. SYPB/ ISO
1 FW 256 (3/4") Rem Vogt SW 12141 Cont. SYPB/DRN
1 FW 258 (3/4') Rem Vogt SW 12141 Cont. SYPB/DRN
1-FW 200 (3/4") Rom Vogt SW 12141 Cont. SYPB/DRN
1 FW 256 (3/4*) Add Conval 0.7511G2J Cont. SYPB/DRN
1 FW 258 (3/4") Add Conval 0.7511 G2J Cont. SYPB/DRN
1 FW 260 (3/4") Add Conval 0.75 11 G 2J Cont. SYPB/DRN
1 FW 70 (3/4") Rem Vogt SW 12141 Cont. SYPB/llSO
1 FW-71 (3/4') Rem Vogt SW 12141 Cont. SYPB/IISO
1 FW 72 (3/4*) Rem Vogt SW 12141 Cont. SYPB IISO
1 FW 73 (3/4*) Rem Vogt SW 12141 Cont. SYPB/llSO
1 FW 74 (3/4") Rem Conval 12G2 Cent. SYPB/IISO
1 FW 75 (3/4') Rem Vogt SW 12141 Cont. SYPB/IISO
1 FW-70 (3/4') Add Conval 0.75-11G3J S16 3D Cont. SYPB/IISO
1-FW 71 (3/4") Add Conval 0.7511G3J S10 3D Cont. SYPB/IISO
1 FW 72 (3/4") Add Conval 0.7511G3J S16 3D Cont. SYPB/IISO
1 FW 71 (3/4') Add Conval 0.7511G3J S10 3D Cont. SYPB/llSO
1-FW 74 (3/4*) Add Conval 0.7511G3J S16 3D Cont. SYPB/IISO
1-FW 75 (3/4*) Add Conval 0.7511G3J S16 3D Cont. SYPB/llSO
1 FW 76 (3/4') Rem Vogt SW 2801 Cont. S(PB/IISO
1 FW 77 (3/4*) Rem Vogt SW-12141 Cont. SYPB/IISO
1 FW 76 (3/4") Add Conval 0.7511G3J S16 3D Cont. SYPB/IISO
1 FW 77 (3/4*) Add Conval 0.7511G3J S16 3D Cont. SYPB/IISO
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Table 3 271 Eauipment Added!Remoyed (cont'd)

Mark No Adj!Flem Mfu MM L ocation Function

1 FW 102 (3/4") Rem Vogt SW 12141 Cont. SYPB/IISO
1 FW 103 (3/4") Rem Vogt SW 12141 Cont. SYPB/llSO
1 FW 104 (3/4") Rem Vogt SW 12141 Cont. SYPD/IISO
1 FW 105 (3/4*) Rom Vogt SW 12141 Cont. SYPB/IISO
1 FW 106 (3/4*) Rom Vogt SW 12141 Cont. SYPD/llSO
1 FW 107 (3/4*) Rom Vogt SW 12141 Cont. SYPD/IISO
1 FW 108 (3/4*) Rem Vogt SW 12141 Cont. SYPB/IISO
1 FW 109 (3/4") Rem Vogt SW 12141 Cont. SYP8/llSO
1-FW 102 (3/4*) Add Conval 0.7511G3J S16 3D Cont. SYPG/llSO
1 FW 103 (3/4") Add Conval 0.75-11G3J S1G-3D Cont. SYPD/llSO
1 FW 104 (3/4") Add Conval 0.7511G3J S16 3D Cont. SYPD/IISO
1.FW-105 (3/4") Add Conval 0.7511G3J-S16 3D Cont. SYPD/llSO
1 FW 100 (3/4*) Add Conval 0.751103J S16 3D Cont. SYP8/IISO
1 FW 107 (3/4") Add Conval 0.7511G3J S16 3D Cont. SYPB/IISO
1 FW 108 (3/4") Add Conval 0.7511G'lJ S16 3D Cont. SYP8/IISO
1 FW-109 (3/4") Add Conval 0.7511G3J S16 3D Cont. SYPB/IISO

Oz 1 FW 134 (3/4") Rem Vogt SW 12141 Cont. SYPB/IISO
1 FW 135 (3/4") Rom Vogt SW 12141 Cont. SYP0/llSO
1 FW 136 (3/4") Rem Vogt SW-12141 Cont. SYPD/IISO
1 FW 137 (3/4") Rom Vogt SW 12141 Cont. SYPB/IISO
1 FW 138 (3/4*) Rem Vogt SW 12141 Cont. SYPD/llSO
1 FW 139 (3/4") Rom Vogt SW 1214' Cont. SYPB/llSO
1 FW 140 (3/4") Rem Vogt SW 12141 Cont. SYPD/IISO
1-FW 141 (3/4") Rem Vogt SW 12141 Cont. SYPD/IISO
1 FW 134 (3/4") Add Conval 0.7511G3J S16 3D Cont. SYPB/IISO
1 FW 135 (3/4") Add Conval 0.7511G3J S16 30 Cont. SYPB/llSO
1 FW 136 (3/4*) Add Conval 0.7511G3J S16 3D Cont. SYPD/IISO
1-FW-137 (3/4") Add Conval 0.7511G3J S16 3D Cont. SYPB/IISO
1 FW 138 (3/4") Add Conval 0.7511G3J S16 3D Cont. SYPB/IISO
1 FW 139 (3/4*) Add Conval 0.7511G3J S16 3D Cont. SYPB/IISO
1 FW 140 (3/4") Add Conval 0.7511G3J S16 3D Cont. SYPD/IISO
1 FW-141 (3/4*) Add Conval 0.751103J S16 3D Cont. SYPB/llSO

3.28 SYSTEM AND PLANT DESIGN BASIS DOCUMENTS

A review of the North Anna System and Plant Design Basis Documents has been completed and is
summarized as follows:

The review of the North Anna Units 1 and 2 Plant Design Basis Documents, Revision 4, has
determined that this Design Change will be accomphshed in accordance with all applicable
requirements and will not result in any changes to the Plant Design Basis Documents.

The review of the North Anna Power Station System Design Basis Document for the Recirculation
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Spray System (SDDD NAPS RS Revision 0) and the Saf ety injectien Systern (SDBD NAPS SI. Revision
0) has determined that changes to these Systern Design Basis Documents will be required to address
the change in NPSH margin for the insido and outside Recirculation Spray Pumps and the low head
safety injection pumps respectively.

An Engineering Change Notice for the design basis document change with proposed revisions has
been prepared and is included as Appendix 4 9.

3.29 INSTALLATION SPECIFICATIONS

The following installation specifications and procedures and/or manufacturer's instructions are
applicable to this DCP:

STD FP 19915503, Field Service Procedure hstall Steam Flow Restrictor (Appendix 410)*

Westinghouse Model 51F Steam Generator Technical Manuti (Reference 0.2)e

Transco insulation Tech..ical Manual, CNT 390340 (Reference 0.3)*

3.30 REMOVADLE BLOCKS AND OTHER BARRIERS

Portions of the bioshield wall will be temporarily removed during construction and will be re-installed
prior to refueling. Shielding is not a problem during the time when the steam generator is removed.

3.31 ENVIRONMENTAL IMPACT (NON RADIOLOGirAL)

None

3.32 MASONRY ULOCK WALLS

None

3.33 NUCLEAR CO NTROL ROOM O PE RATO R DEVE LO PMENT PRO G RAM (NCRODP) TRAINING MANUALS

The new SGs incorporato design changes that enhance operation. Therefore, the following
NCRODPMs were reviewed for any impact as a result of this design change:

' NCRODP 23 Main Steam System

NCRODP 20 Feedwater System

NCRODP-34 Secondary Sampfir" System

NCRODP-37 Steam Generator Blowdown System

NCRODP-38 Reactor Coolant System*
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NCRODP52 Safety injection System*

NCRODP 53 Ouench Spray System*

* NCRODP 54 Recirculation Spray System

NCRODP-70 Vibration and Loose Parts Momfor'ng System*

The NCRODPs with an * Will be impacted by this design change and mark ups of these sections are
included in Appendix 410.

3.34 RECOMMENDED SPARE PARTS

A list of recommended operational spare parts is included in Appendix 411,

3.35 LABELLING

None

3.36 ABANDONMENT OF EQUIPMENT

None

3.37 VENDOR TECHNICAL MANUALS

The Westinghouse steam generator technical manual presently applies to the Model 51 steam
generators at both the North Anna units. This DCP will revise the existing technical manual to only
apply to North Anna Unit 2 steam generators (2 RC-E-1 A.B and C). The new Westinghouse Model
51F technical manual will be incorporated into a Vendor Technical Manual (VTM) and will apply to
the Unit 1 steam generators (1-RC E 1 A,B and C).

The Transco vendor technical manual addresses the new thermal insulation.

Appendix 4 22 contains the VTM change requests.

3.38 REACTIVITY MANAGEMENT

A reactivity management program review has been performed and the results are provided in
Appendix 413,

3.39 OTHER CONCERNS

None

4.0 FUNCTIONAL TESTING REQUIREMENTS

O Upon completion of the steam generator replacement, a testing program will be initiated to return the plant
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to service. Functional testing requirements are given in Appendix 412.

The test procedures and test plan Will be developed in accordance with ENAP 0025.

5.0 Sl&TIMS DESCRIPilOR$ (Operationell

The replacement steam generators are designed to be functionally the same as the old steam generators in
an undegraded condition. As such, the impact of the new steam generators will be seen by the operators
as an ability to achieve design power levels while operating at a reduced T,,. of 580.80F, The secondary
systems are basically unaffected by this replacement, but will be verified and scaled in accordance with
Section 3.19. Because of the increase in the number of SG tubes, a slightly higher reactor coolant flow is
also anticipated. The Westinghou;e Thermal Hydraulic Report (Appendix 4 26) for the replacement steam
generators providas the anticipated operating parameters for North Anna Unit 1 following replacement of the
steam generators. Using the revised operating parameters provided in Appendix 4 20, all existing station
procedures have been evaluated for potential change. The Controlled Document Summary lists the
procedures that require changes.

As a result of the re evaluation to confirm adequate NPSH at the containment sump following design basis
accidents, a setpoint change has been initiated. This change willlower the RWST level at which the LHSi

,- system switches over and beg ns taking a suction on t'te containment sump. This re evaluation was required
( due to the replacement of SG insulation. The setpoint change will require revisions to the ERF computer

system and to station Emergency Operating Procedures (EOPsi. Affected EOPs are listed in the Controlled
Document Summary

There will be no changes to the system function as a result of the steam generator replacement covered
under this design changri. There will be changes required to the existing plant operational ar.d maintenance
procedures due to additional hanciholes and inspection ports. These are described in the Westinghouse
Technical Manual for the steam generators.

The steam generator replacement will bo performed in accordance with the requirements of the ASME Code,
Section XI,1983 Edition and Summer 1983 Addenda. Welding, postweld heat treatment, nondestructive
examination, and baseline inservice inspection will be performed in accordance with the Special Processes
Manual meeting the requirements of the ASME Code, Section XI,1983 edition: ASME Code, Section Ill,1980
edition; and ANSI B31.7,1909 udition through 1970 addenda, as applicable.

While the function of the replacoment steam generators is essentially the same as the original undegraded
steam generators, certain enhancements have been incorporated into the new SG design which w;llimprove
resistance to future tubo degradaiion and facilitate certain maintenance activities. These changes are
summarized below;

a. The replacement stam generator blowdown system design will be capable of responding more
rapidly to steam generator chemical imbalance conditions. The replaced steam generators are
designed to operate at a blowdown flow rate of 3 percent of steam generator manimum steam flow
per blowdown line (or a total of 6 percent of maximum steam flow if both blowdown lines are used)
for a cumulative period of 1 year and at a flow rate of 1.5 percent of steam generator maximum
steam flow per blowdnwn line (or a total of 3 percent of maximum steam flow if both blowdown lines
are used) for the remainder of the steam generator service life. While the replaced steam generator
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and inside containment blowdown piping will support increased blowdown flow, the outside
containment blowdown system is unchanged TMrefore. there will be no operational change to the
manner in which blowdown is currently operated,

b. The replaced steam generators will be provided with primary nortle closure rings designed to
interf ace with Westinghouse designed primary nozzle closure covers (nozzle dams). The closure rings
are permanently welded to the inside 1,urf ace of the steam generator channel head, concentric with
each primary notzle.

The addition of primary norile closure nngs will provide a maintenance optica/ backup in lieu of loop
stop valve closure which will allow primary side maintenance tasks to be conducted simultaneously
with reactor vessel refuehng outage activities that require a flooded cavny.

The primary nottle closure nno around each of the channel head bowl nozzle openings has no impact,
i.e., no measurable pressure drop increase or flow rate decrease, due to its presence; nor does it
prevent ultrasonic in s:,rvice inspection of the primary nozzle internal corner junction f rom outside the
head,

c. Four additional hand holes have been added for better access to the tube bundle. These can be used
for inspections, sludge lancing and foreign object retrievalif required. Additionally, a mark has been

O placed at the 7th tube support plate tube lane location should we elect to install another port at this
location in the future,

d. A new flow distributiori baffle plate has been installed to distnbute flow over the tubesheet. This
should minimite thu buildup of sludge in the tubesheet.

The tube support plate has the quatrefoil des an which will minimize sludge buildup on the support
_

e.

plate. This enhancement reduces the possibility of f uture tube degradation since there 46 ' css support
plate area for the sludge to buildup on and the open flow areas around the tube avoid stagnate flow
locations around the tube / support plate interf ace.

f. The tubu to tubesheet weld for the replacement steam generators has been performed to provide a
flush tube end at the channel head, if a foreign object gets into the channel head during operations,
tube end darnage is avoided.

g. The tubes are fully expanded (hydraulicallyl into the tube sheet. This avoids the over expansion
problem experienced previously and also minimizes the tube to tubesheet crevices, thus minimiting
the crud build-up over time in this area.

h. Approximate!y 50% of the tubes have been identified by laser scribe marking on the tube sheet. The
tube identification is by row and column and is in OCR characters. This tube identification

information should greatly enhance the efficiency of any channel head maintenance work in the
future,

i. A new fiberglass blanket type insulation is replacing the existing metal reflective and metal
encapsulated fiberglass insulation on the SGs. Experience at other nulear plants with this new
insulation has demonstrated that the blanket type is more efficient and should result in decreased
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containment temperatures during operatiori. The new insulation is designed for base of removal and
reinstallation to f acilitate maintenance efforts.

J. Portions of the main feedwater system piping and blowdown system piping have been changed from
class 601 to class 601C (chrome moly) as shown on the reference drawings. This material change
should result in a decreased susceptibility to erosion / corrosion degradation in the areas of the material
upgrade.

The above design enhancements are specifically identified and described in more detail in Section 2.2.

Two steam generator shellISI welds have been eliminated because of the shell forgings used. However, the
two nozzle sale ends have been added to the ISI weld list. Because of the reduced ISI weld sites, there
should be a not decrease in the doso received by personnel performing ISI.

6.0 REFERENQf1

N011: (*) Indicates documents that require revision as a result of this design change.

6.1 Westinghouse Modei 51 Steam Generator Technical Manual'

* 6.2 Westinghouse Model 51F Steam Generator Technical Manual

* 6.3 Transco insulation Technical Manual (CNT 390346)

6.4 Project Manual

6.5 Special Processes Manual

6.6 Technical Report EE 0085 '7300 Process Control Scaling implementing Procedure for North
Anna Power Station"

6.7 Quality Assurance Department Instructions Manual

6.8 Virginia Power Radiation Protection Plan

6.9 Inservice Inspection Manual

6.10 Station Drawings

6.10.1 11715 FK 1C Instrument Piping Reactor Containment, Sh. 3

6.10.2 11715 FP 1 A Main Steam Reactor Containment

6.10.3 .11715-FP 2A Feedwater Reactor Conta;nment

6.10.4 11715 FP-3T Cubicle No.1 P. ping Reactor Containment
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6.10.5 11715 FP 3U Cubical No.1 Piping, Reactor Containment

6.10.6 11715 FP-3X Cubical No. 2 Piping. Reactor Containment

6.10.7 11715 FP 3Y Cubicle No. 2 Piping Reactor Containment

0.10.8 11715 FP-3AA Cubicle No. 3 Piping Reactor Containment

6.10.9 11715 FP 3AB Cubical No. 3 Piping, Reactor Containment

6.10.10 11715 FP 9A Reactor Coolant Piping

6.10.11 11715 FP 90 Reactor Coolant Piping

6.10.12 11715 FP 19A Sample System Reactor Containment

6.10.13 11715 FM 0700 Flow / Valve Operating Numbers Diagram, Main Steam
System

6.10.14 11715 FM 098A Flow / Valve Operating Numbers Diagram, Steam Generator
Blowdown System

6.10.15 13075 FM 102C Flow / Valve Operating Numbers Diagram, Chemical Feed
System

6.10.16 11715 FV 170 SG Low',r Support Assembly

6.10.17 11715 FV 17C SG Lower Support Weidment, Sh.1

6.10.18 11715-6.11 21 A Thermowell Installation Detail

6.10.19 11715 6.1120D Thermowell Installation Detail

6.10.20 1184J12 Westinghouse,51 Series Vertical SG Outline Noeth Anna
Unit 1

6.10.21 1184J13 Westinghouse, 51 Series SG General Arrangement

6.10.22 1877E88 Wepinghouse, Downcomer Flow Re istance Plates -

Installation

6.10.23 4461085 Westinghouse, Vertical SG Transition Assembly

6.10.24 717JS61 . Westinghouse, SG (Vertical) General Assembly & Fab.

6.10.25 6518261 Westinghouse, Vertical SG Transition Barrel'

\
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6.10.26 397A133 Westinghouse, Cover Plate

0.10.27 4402D48 Westinghouse. Vertical SG Deck Plate Assembly

0.10.28 4402D49 Westinghouse, Vertical SG Deck Plate Assembly

0.10.29 11715 ESK 5AJ Elem. Dia. 4100V Ckts. React. Cool Pp.1 AC-P 1B

0.10.30 11715 FE 33G Grdg. Plan & Details React Containment

0.10.31 11715 FP 3AT Reactor Containment Annulus Pipe Support Details, Rev.1

0.10.32 11715 FP 300 Reactor Containment Annulus Pipe Support Details, Rev.1

0.10.33 11715 FP 3BM Reactor Containment Annulus Pipu Support Details, Rev.1

6.10.34 11715 CBM 700 2 ISI Classification Drawing Interval 2
Sheet 1 Main Steam System

0.10.35 11715-CBM 700-2 ISI Classification Drawing Interval 7
Sheet 2 Main Steam System

0.10.30 11715-CBM 700 2 ISI Classification Drawing interval 2
Sheet 3 Main Steam System

0.10.37 11715 CBM 898 2 ISI Classification Drawing interval 2
Sheet 3 Sampling System

6.10.38 11715 CBM 93A4 2 ISI Classification Drawing interval 2
Sheet 1 Reactor Coolant System Loop 1

0.10.39 11715 CBM 93A 2 ISI Classification Drawing Interval 2
Sheet 2 Reactor Coolant System f.oop 2

6.10.40 11715 CBM 93A 2 ISI Classification Drawing interval 2
Sheet 3 Reactor Coolant System Loop 3

6.10.41 11715 CBM 102A 2 ISI Classification Drawing interval 2
Sheet 1 Chemical Feed Systems

6.10.42 13075 CBM 102A 2 ISI Classification Drawing Interval 2
Sheet 1 Chemical Feed Systems

6.10.43 NA DW 108D014 Control Systems Block Diagrams
Sheets 1-17

O

ER&o9o13 79



_ _ _ _ _ _ _ _ _ _ . - - - - . .. -

ENGINEERING REVIEW AND DESIGN
VIRGINIA POWCR NUCl. EAR POWER STA TION

STD GN 0001 Rev.Io pow 11

1. Design Change Title /Stetiontrut 2. Cesign Change Nurnber

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

s. tna<ne.nna Rece. . rid oesign:

6.10.44 NA DW 6007 Protection System Drawings
D01 through D99

6.10.45 NA-DW 6008 Control Systems Drawings
D01 through D87

6.10.46 11715 FV 20F Reactor Coolant Pump Support Details, Sheet 2

0.10.47 11715 FV 17A Steam Generator & Coolant Pump Supports Arrangemant
,

Plan Compot.ite

*

6.10.48 11715 FV 17K Steam Generator & Coolant Pump Supports Arrangemer,t
Plan Composite

6.11 Station Specifications

6.11.1 N AS-0014 RCS Piping Components and Elbows

6.11.2 NAS 0017 Carbon Steel and Stainless Steel Gate, Globe and Check
Valves. 21/2" and LargerO

6.11.3 NAS 0023 Manually Operated Forged Stainless Steel and Carbon
Steel Gate, Globe and Check Valves and Soicket Weld
Ends 2" and Larger

6.11.4 NAS 0033 Steam Generator Upper Restraints

6.11.5 NAS 0047 Steam Generator Thermal Insulation

6.11.6 NAS 232 Steam Generator and Primary Coolant Pump Support
Installation

6.11.7 NA31009 Installation of Piping and Mechanical Equipment

6.11.8 NAl 0001 Installation of instrumentation

6.11.9 NAS 1023 Installation of Imbedment Plates and Baseplates Using
Anchors Drilled in Concrete

6.11.10 NAS 3018 Installation of Drillco Maxi Bolt Anchor Bolts

6.11.11 NAS 3014 Specification for installation of Electrical Equipment

6.11.12 NAS-3012 Criteria Specification for Design and identification of
Electrical Cable Systems

6.11.13 NAl0014 Grouting and Concrete Repair
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0 12 Station Calculations

SG Blowdown Sy$1gmj$1gpLQt,httttj

6.12.1 02072.07 NP(B) 001 XE. " Pipe Stress Analysis of Steam Generator Blowdown
Pioing including Modifications. Cubicle A*

6.12.2 02072.07 NP(01002 XE, * Pipe Stress Analysis of Steam Generator Blowdown
Piping locluding Modifications. Cubicle B'

O.12.3 02072.07 NP(B) 003 XE, * Pipe Stress Analysis of Steam Generator Blowdown
Piping including Modifications, Cubicle C'

O.12.4 02072.07 NP(B) 004 ZB, *0ualification of Pipe Supports for the Steam Generator
Blowdown Piping Modifications" '

$Q1LCalc.Waljpns tBechttli

6.12.0 20ES9 C109 01, "Auoliary Crane Support Tower *

6.12.6 20b59 C110 01, * Runway beams inside Reactor Containment"

6.12.7 20559 C110-02, "Rusctor Cavity Cover At El 291'-10''

6.12.8 21809 M 134 01, " Steam Generator Level Instrumentation Condensate Pot Wall
Thickness"

6.12.9 21809 M 02, ' Steam Generator Load Drop Analysis"

6.12.10 20559 C131-04, " Steam Dome Support stand"

6.12.11 21809 C-02, " Steam Generator Load Drop Analysis"

6.12.12 21809 C 05, ' Maximum Load on Polar Crane Hook"

6.12.13 20559 C13108, " Temporary Support for SG Upper Restraint"

6.12.14 20559 SGR.E 001,' Temp, Power Distribution For Steam Generator Replacement'

|3.C.L,Eyaluation (Stone & Webste.r.)

6.12.15 02072.13 NP(B) 001 X, " Evaluation of the Unit 1 Reactor Coolant Loop for the
Repaired Steam Generators (Repaired Generator Model 51F)*

6.12.16 02072.13 NP(B) 002-BA, */snalysis of Unit 1 Lower Steam Generator Support and
Reactor Coolant Pump Support for Steam Generator Repair'
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6.12.17 02072.13 NP(B) 003-BA. ' Analysis of Unit 1 Steam Generator Upper Restraint for
Steam Generator Repair"

6.12.18 02072.13 NP(B) 004.X. " Summary of Un' 1 Reactor Coolant Loop Branch Line
Qualifications Rec;uired for the Repaired Steam Generators *

6.12.19 02072.13 NP(B) 005, " Factor of Safety Calculation for Unit 1 RCP Feet, SG Feet
and SG Bending Moments After SG Repair *

6.12.20 02072.13 NP(B) 007, " Loads Applied to the Unit 1 Steam Generator insulation
Support Bands by the Steam Generator Levtl Instrumentation Support Structures"

6.12.21 02072.13 NP(Bb008 XE, " Seismic Evaluation of the Unit 1 Reactor Coolant Loops
and Reactor Coolant Loop Components Af ter Cutting the Hot leg and Crossover
Legs at the Steam Generator Nonles*

6.12.22 02072.13 NP(Bb000 XE, * Evaluation of the Unit 1 Secondary Side Reactor
Coolant Loop Branch Lines Af ter Their Severance from the Stearn Generator *

RCL Branch Line Calculations (Stone and Webster)

0.12.24 11715 X13, " Main Steam Reactor Containment (Loop B)"

6.12.25 11715 X14, " Main Steam Reactor Containment (Loop C)"

6.12.26 11715 X216, " Steam Generator Feedwater Piping Cubicle B"

6.12.27 11715 X3113A, *RCS Piping Cold leg Stop Valve Bypass Lines SSR 15,
11715 MSK 103AR, Iss, 2, -103AO, Iss. 2, -103AS, iss. 2"

6.12.28 11715 X3 304, * Reactor Containment Annulus Piping"

6.12.29 11715 X3 310, " Reactor Containment Annulus Piping"

6.12.30 11715 X3 316, " Reactor Containment Annulus Piping"

6.12.31 11715 X3 320, " Safety injection Piping - Containment North Anna # 1 SSR 3 -
11715 MSK 103AD" '

! 6.12.32 11715 X3 321, * Safety injection Piping - Containment North Anna # 1 SSR 3 -
11715 MSK 103AF, Iss 3"

6.12.33 11715 X3 323, " Safety injection Piping Containment North Anna # 1 SSR 3 -
11715 MSK 103AJ*i

Ot

|
'
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6.12.34 11715 X13 280, " Reactor Coolant Loor No.1 / LHSI & RHR (11715 SSR 2)
(11715 MSK 113A, ISS. 5)*

S.12.35 11715 X13 2802, " Low Head Safety injection and RHR System *

6.12.36 11715 X13 281, " Reactor Cociant Loop No. 2 / LHSI & RHR (11715 SSR 2)
(11715 MSK 1130, ISS. 4)*

6.12.37 11715 X13 282, *Reactar Coolant Loop No. 3 / LHSI & RHR (11715 SSR 2)
(11715 MSK 113C, ISS. 4)"

6.12.38 13075.30 NP(b) 03 XE, * Steam Generator Wet Lay Up System - Cubicle A*

6.12.39 13075.30 NPIB) 04 XE, " Steam Generator Wet Lay Up Systern Cubicle B*

6.12.40 13075.30 NP(0) 05 XE. " Steam Genera:vr Wet Lay-Up System Cubicle C'

6.12.41 13075.62 NP(B) 4 X2, " Evaluation of Ef fects Due to Multiple Structure ARS Unit
1 Main Steam System - Problem 2*

6.12.42 13075.02 NP(0) 5 X2, * Evaluation of Effecta Due to Multiple Structure ARS Unit
1 Steam Generator Feedwater System Preblem 17 Cubicle C'

6.12.43 13075.62-NP(B) 38 X2, '' Evaluation of Effects Due to Multiple Structure ARS -
Unit 1 Steam Generato" Feedwater Reactor Coolant System Problem 15 Cubicle
A"

6.12.44 13075.62 NP(0)-103 XC, * Class 1 Fatigue Evaluation for Piping System / Unit 1,
SSR 7, Prob 7223'

6.12.45 13075.62 NP(B) 104 XC, "Clats 1 F,tigue Evaluation for Piping System / Unit 1,
SSR 7 Prob 7209"

6.12.46 13075.62 NP(B) 105 XC, " Class 1 Ft.;,'ve Evaluation for Piping System / Unit 1,
SSR 7, Prob 7198*

6.12.47 13075.94 NP(B) 1 X6, " Replacement of Chemical Feed Lines to the Steam
Generators - Stress Analysis"

6.12.48 13075.94 NP(B) 2-X6, " Replacement of Chemical Feed Lines to the Steam
Generators - Stress Analysis'

6.12.49 13075.94 NP(B) 3 X6, * Replacement of Chemical Feed Lines to the Steam
Gene : tors Stress Analysis"

O
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6.12.50 14938.22 NP(B) 003 X, " Evaluation of Line 3"CH 1 1502 01 (Supplements
Teledyne Report E 14731, Rev. A (SSR 12)) for Change in OBEA Branch
Connection Displacements Unit 1*

6.12.51 14938.22 NP(B) 004 X, * Evaluation of Lines 4*RC 141502 01 and 4"RC 15-
1502 01 (Supplements Teledyne Report E 147310 (11715 SSR 51) for Change
in OBEA Branch Connection Displacements - Unit 1"

6.12.52 14938.22 NP(B) 005 X, " Review of Reactor Coolant Loop Branch Pipe
Displacements for the Lnop Drain System, Unit # 1, Loop 2 (Supplements Nuclear
Services Corp. Report 11715 SSR 10"

6.12.53 14930.22 NP(01006 X, " Evaluation of Lines 2"CH 51502 01 (Supplements
Teledyne Report E 1473 4, Rev. A (11715 SSR 13)) for Change in OBEA Branch
Connection Displacements - Unit 1"

6.12.54 14938.22 NP(B) 007-X, " Review of Reactor Coolant Loop Branch Pipe
Displacements for the Loop Fill System, Unit # 1 Supplement to 11715 SSR 9,
Nuclear Services Corp."

6.12.55 14938.22 NP(D) 008 X, " Review of Reactor Coolant Loop Branch Pipe
Displacements for the Loop Drain System, Unit # 1, Loops 1 & 3 Supplement to
1175 SSR 10, Nuclear Services Corp."

6.12.56 14258.32 NP(B) 01 XC, " Stress Analysis for CVCS Seal Water Outlet System,
Coupling Addition Due to Flow Splitter Removal"

6,12.57 14928.56 NP(01005 XC, " Pipe Stress Analysis Effects of Therrnal Stratification
and Thermal Striping on the Pressurirer Surge Line"

6.12.58 02072.13 NPIB) 006 ZB, " Evaluation of Pipe Supports for Chemical and Volume
Control System due to Reanalysis Required for Steam Generator Repair"

6.12.59 13075-SEO 410, "FPH CH 141"

6.12.60 13075 SEO 528, "FPH CH 141 & 14 3"
|

6.12.61 13075 SEO 546, "FPH CH 14 4"

6.12.62 13075 SEO 613, "FPH CH 16-6"

6.12.63 13075-SEO 1011. "FPH CH 15 6"

6.12.64 13075 SEO-2286, "FPH CH 141"

'

6.12.65 13075 SEO 2884, "FPH CH-16 6"
_
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6.12.66 13075 SEO 3148, "FPH-CH 141"

6.12.67 13075 SEO 3149 "FPH CH 14 3"

6.12.68 13075-SEO 3358. "FPH CH 141. 14 2, 14 3, 14 4, 15 6, -16 6"

LAbsgIlaneous Affected C3Iculations (Stone anGghggrj

6.12.69 11715 NM(B) 17 GA, * Stress Analysis of the Steam Generator Upper Restraint"

6.12.70 11715 NMIBb20.BA. " Steam Gercrator and Pump Support Analysis", Dated 3 9-
72

6.12.71 11715 NM(B) 109 BA " Steam Generator und Reactor Coc! ant Pump Supports *

6.12.72 11715 NM(B) 147 BF, " Jet Impingement on Steam Generator and Reactor Coolant
Pump Frame"

0.12,73 11715 NM(B) 211 GA, "Heactor Coolant Pump Column Buckling Analysis at,

Threau 'elief"

6.12.74 11715 NM(B) 259 BF, " Calculation of Steam Generator Support Stresses in Short
Transverse Locations"

6.12.75 11715-NM(Bb200 BF, " Steam Generator / Reactor Coolant Pump Support Stress
Summary"

6.12.76 11715 NM(B) 263 BF, " Stress Analysis of RCP Support Rear Weidmonf Central
Vertical Member with Material Specimen Cut Out"

6.12.77 11715-NM(B) 306 BF, "SG/RCP Support Analysis for Asymrnetric Pressure Due
to Breek 7"

6,12.78 11715-NM(B) 349-BFA, " Analysis of Jet Impingement and Pipe Whip on Steam
Generator, Reactor Coolant Pump, Pressurizer and their Supports from S&W
designed High Energy Line Breaks"

6.12.79 11715 NM(B) 365 BF, "SG Upper Snubber Loads Due to Main Steam Line Break
and Seismic"

) 6.12.80 14938.22 NM(0, 60 BA, " Primary Component Support Snubber Elimination
Study Normal Operating and Seismic Loads"

6.12.81 14938.22 F "''B) 464 BA, " Dynamic Analysis of Limiting Pipe Ruptures for Leak.
Before Break (LBB) Licensing Basis"
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6.12.82 14839.22 NM(B) 467 GX, ' North Anna 1 and 2 Steam Generator Upper
Restraint Strut *

6.12.83 14938.22 NM(B) 470 BA, * North Anna Leak Before Dreak Evaluation: Factors of
Safety for Selected Primary Loop Components *

6.12.84 14938.22 NM(Bb471 DA, " Major Equipment Snubbers Leak Before Break
Modification Factors of Safety"

s

6.12.85 14938.22 NMIBF480 GA, " Design and Analysis of Existing Saubber Extension
Rod Modification'

6.12.80 14938.22 NP(0) 001 X, " Reactor Coolant Loop Snubber Reduc' on Evaluation -
Branch Displacements and Therrnalloadings"

6.12.87 02072.02 NP(D) 001 XH, " Steam Generator Repair Project Review o'. the Effect
of the New Steam Generator on the Reactor Loop Branch Conntetions and
Secondary Piping *

6.12.88 02072.22 NP(B) 001-X * Critical Commodities for Cold Gap Verification *

Class 1 Stress.fkoorts (Westinabgnsgl

* 6.12.69 SSH 1 NAPS Unit 1 Reactor Coolant System Class 1 Stress sport

flass 1 Stress Reports (Stone and Webster)

6.12.90 11715 SSR 2, ' North Anna Power Station Unit 1 Residual Heat Removal System*

ASME Ill Stress Analysis Report"

6.12.91 11715 SSR 3, " North Anna Power Station Unit 1 Safety injection System ASME*

Ill Stress Analysis Report"

' 6.12.92 11715 SSR-5, ' North Anna Power Station Unit 1 Pressurizer Spray System ASME
111 Stress Analysis Report'

* 6.12.93 11715 SSR 7, ' North Anna Power Station Unit 1 Chemical Volume and Control
System Seal Water Inlet Piping ASME ||1 Stress Analysis Report"

* 6.12.94 11715 SCR 8, ' North Anna Power Station Unit 1 Chemical Volume and Con:rol
System Seal Water Outlet Piping ASME lil Stress Analysis Report'

* 6.12.95 11715-SSR 9, ' North Anna Power Station Unit 1 Chemical Volume and Control
System Loop Hit System ASME Ill Stress Analysis Report"

/~'s
U
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( ENGINEERING REVIEW AND DESIGN
VIRGINIA Pontn NUCl. EAR POWER STA TION

STD GN 0001 Rev.to Pow 11

1. Dwan Chang. Titte/Sta t,on/Urut 2. Design Change Nundsor

STEAM GENERATOR REPLACEMENT I NORTH ANNA / UNIT 1 DC 90131

s. engin.onne ot.. .no Do.ign:n

* 6.12.90 11715 SSR 10. * North Anna Power Station Unit 1 Chemical Volume an J Control
System Loop Drain System ASME Ill Stress Analysis Report'

* 6.12.97 11715 SSR 12, * North Anna Power Station Unit 1 Chemical Volume and Control
System Charging Line Downstrearn of Regenerative Heat Exchanger of CVCS
ASME 111 Stress Analysis Report"

* 6.12.98 11715 SSR 13, ' North Anna Power Station Unit 1 Chemical Volume and Control
System Letdown Line Upstream of Regenerative Heat Exchanger of CVCS ASME
Ill Stress Analysis Report"

* 6.12.99 11710 SSR 15, " North Anna Power Station Unit 1 Cold Leg Stop Valve Bypass
Line ASME 111 Stress Analysis Roport'

' 6.12.100 11715 SSR 16, ' North Anna Power Station Unit 1 Pressurirer Surge Line -
Thermal Stratification ASME 111 Stress Analysis Report"

Viroinia Power Cal ylationst

0.12.101 EE 0490, " Temporary Relay Settings for the Construction Power Transformer
Being Used During the Replacement of the Stearn Generator *

* 6.12.102 EE 0492, " Unit 1 Steam Generator Narrow Range Level Indication and Trips
Uncertainty *

Bechtel Reconciliation Calculatiorl

6.12.103 21809 M-03, " Code / Design Reconciliation *

O
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STEAM GENERATOR REPAIR / NORTH ANNA / UNIT 1

PROGRAMS REVIEW CHECKLIST
,

DCP llumber Station PageO DC 90-13-1 tiORTH All!1A U!1IT 1 1 of 6

Preparing Engineer / Affiliation (Print) Signature Date

(MfM 6@H/Bechtel hdh f/g[fg
Reviewing Engineer /Affillation (Print) Signatu o Date ,

|J . h ,Sm a r v ff[chr{sL N' %' '

If the answer to a question is "yes", a review must be performed
Ior ti.it item in accordance with the directions provided in
Attai Aent 5. The results of the review shall be documanted in
So- ..u 3.0 of the ER&D. The referenced screening questions must
all bu reviewed and answered "no" before the question in this
checklist can be answered "no". If one or more screening
questions are answered "yes", then the question in this checklist
must be answered "yes".

1. Updated Final Safety Analysis Report (UFSAR)

List the UFSAR sections which cover the activities,
strtictures, systems or components affected by the ;
change. '

llumeroug_Aections, tab _lgra and finures as listed and
iqperibeql in ER&D Sert!on 3.1.

Will the DCP (1) affect the description of any
|structures, systems, components or activities yen ILq_

addressed in the UFSAR or (2) add any structures,
'i

systems, components or activities for which a ._K_
description must be added to the UFSAR?

2. Technical Specifications

List the Tech. Specs. which cover the activities,
systems or components affected by the change.

Ilumerqus sections as listed add described in EFEQ
Section 3.2.

_

190.a 11 2 -
Will the DCP impact the Technical Specifications or
involve technical specification requirements as . ,X_
indicated by a "yes" answer to one or more of the
questions presented in Section 3.2 of Attachment 4.

3. Fire Protection / Appendix "R"
#

Yes lip _
Could the DCP impact the Appendix "R" program as
indicated by a "yes" answer to one or more of the _X_
questions presented in Section 3.3 of Attachment 4.

O

PRfw13 03
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P

:

STEAM GENERATOR REPAlR/ NORTH ANNA / UNIT 1 !

PROGRAMS REVIEW CHECKLIST
.,

DCP Number Station
_

Page !() DC 90-13-1 NORTH ANNA UNIT 1 2 of 6 j
i

.,

4. Equipment Qualification t
e

'
|

. X2A EL
i could the DCP impact the EQ procram as indicated-by

a "yes" answer to one or more of the questions _X_ >

presented in Section 3.4 of Attachment 4.
i

5. Station Security ,

~could the DCP impact security as indicated by a
"yes" answer to one or more of the questions _X_ '

presented in Sectie 3.5 of Attachment 4. |

6. Electrical System Analysis
XAa EO-

Could the DCP impact the Electrical System Analysis :
as indicated by a-"yes" answer to one or more of the _X_ ;
questions on the Electrical-Sistem Analysis '

Checklist (STD-EEN-0026).

7. Inservice Inspection

Xfa' H2_ -

Will the DCP temporarily or pe' antly add, romove,
repair, replace-or modify ASME ~ cion XI equipment? _X_-

8. seismic -

XfA EQ_-
i Will the DCP require a seismic evaluation as

indicated by a "yes" answer to one or more of the _X_
questions presented.in Section 3.8 of Attachment 4.

9. Human Factors

~

could the DCI impact the Human Factors program as '

indicated by.a "yes" answer to one or more of the X
questions presented in Section 3.9 in Attachment 4.

'10. In containment Banned / Restricted Materials?- _
.

X.tA U9-.
Will the~DCP add, replace or remove from'inside tha
containment any of the banned / restricted materia's ' _X_
identificd in-STD-MAT-0006? '

11. station Computer software / Hardware
Xfa E9_.'

Could the DCP impact station computer software or
hardware as-indicated by a "yes" answer to one or -X
.more of the questions presented in Section 3.11 of-
Attachment 4.

A.* 92
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STEAM GENERATOR REPAlR/ NORTH ANNA / UNIT 1

PROGRAMS LEVIEW CHECKLIST

DCP Humber utation PageO DC 90-13-1 NORTH ANNA UNIT 1 3 of 6

12. Emergency Response Facilities (ERF) System
Ita EQ

Could the DCP impact the ERF as indicated by a "yes" ,

answer to one or more of the questions prcsonted on _X_
ERF Design Checklist (STD-GN-0028).

~

13. Plant Flooding
X2B EQ_

Could the DCP impact plant flooding as indicated by
a "yes" answer to one or more of the questions _X_ -
presentce in Section 3.13 of Attachment 4.

14. Heavy loads
Yan EQ_

Could the DCP impact the Heavy Loads Program as
indicated by a "yes" answer to one or more of the _X_
questio~s presented in Section 3.14 of Attachment 4.

15. Post-Accident Monitoring (Reg. Guide 1.97)
Yan EQ_

Could the DCP impact the station's compliance witi.
Reg. Guide 1.97 as indicated by a "yes" answer to _X_

O one or more of the questions presented on the Post-
Accident Monitoring Design Checklist (STD-GN-0035).

16. Heating, Vcatilation and Air Conditioning (HVAC)
XH& LLQ-.

Could the DCP in,Jact the HVAC systems as indicated
by a "yes" answer to one or more of the questions X
presented in Section 3.16 of Attachment 4.

17. The Simulator
122 ER.

Could the DCP impact the simulator as indicated by a
" yen" answer to one or more of the questions .X_ ___

presented in Section 3.17 of Attachment 4.
~

18. Nuclear Plant Reliability Data System (NPRDS)
12H EQ_

Will tlua DCP require an NPRDE review as indicated by
a "yes" answer to one or more of the questfons X
presented in Section 3.18 of Attachment 4,

19. Setpoints, Instrument Accuracy and Scaling
Xia EQ_

Could the DCP impact the setpoint and/or instrument-

accuracy Program as indicated by a "yes" answer to _X_
one or more of the questions presented in SectionO 3.19 of Attachment 4.

Apr 92
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STEAM CCNERATOR REPAIR / NORTH ANNA / UNIT 1

PROGRAMS REVIEW CHECKLIST

DCP Number Station Page() DC 90-13-1 NORTH ANNA UNIT 1 4 of 6

20. Secondary Piping and Component Inspection Program
Yes Ng_

Could the DCP impact the Inspection ogram as
indicated by a "yns" answer to one more of the X _ _ _

questions present2d ir Section 3.20 of Attachment 4.

21. Radio Frequency Interference
192 E9._

> Will the DCP involve the additi'o, replacement or
( modification of electronic equ. *t? X
a . -

22, Q-List

Will the DCP (1) impact equipment on the Q-List or
~

(2) add SR or NSQ equipment? X

23. ALARA
Ygg H2_ i

Will the DCP require an ALARA evaluation as
"

indicated by a "yes" answer to one or more of the X
questions presented on the Preliminary ALARA
Evaluation Form (STD-GN-0019)?

24. Cumulative Effects on Plant Systems
Egg No {

Wa.11 the cumulative effects on plant systems and
componerts have to be considered as indicated by a X
"yes" answer to one or more of the questions
presented in Section 3.24 of Attachment 4.

_

25. Recent NRC Concerns
- Egg No

are there any known recent NRC and/or industry
: erns that relate to this DCP as indicated by a X

.sarch of the operating experience database?

~'n/of Other Design Changes26. Impact o
Yes No

Will the DCP affect otl*r ongoing design changes or
have the potential to be affected by other (agoing X
design changes?

- 27. Summary of Equipment Added or Removed
Ygg No

11 the DCP add cr remove equipment or components?.

__ X

Apr 92
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STEAM GENERATOR REPAIR / NORTH ANNA / UNIT 1

PROGRAMS REVIEW CHECKLIST

DCP Number Station Page9 DC 90-13-1 NORTH ANNA UNIT 1 5 of 6

285 System and Plant Design Basis Documents
X.22 U.Q_

Will the DCP require a revision to one or more
System and/or Plant Design Basis Documents? X

29. Installation Specifications
Yes R2_

Will the DCP require the development or revision of
an installation specification? X

30. Removal Blocks and Other Darriers
Ygg No

Will the DCP involve the remotal of removable blocks
3r impact another carrier as indicated by a "yes" X
answer to one or more of the questions presented in
Section 3.30 of Attachment 4.

31. Environmental Impact (non-radiological)
1RE E2_

Will the impact of the DCP on the environment have
to be addressed as indicated by a "yes" answer to X
one or more of the questions presented in Section

g 3.31 of Attachment 4.

32. Masonry Block Walls
Yen EQ_

Will the DCP (1) impact masonry block walls or (2)
involve the addition, removal or replacement of X
equipment on block walls or within the collapse
envelope of block walls?

~

33. NCRODP Training Modules
laa E2_

Will the DCP require a change to one or more system
training modules for the Nuclear Control Room X
Operator Development Program (NCRODP)?

__ ___

34. Recommended Spare Parts
Yes No

Doe 4 the DCP involve the procurement of equipment by
Engineering? X

35. Labelling
Yes No

Will the DCP require new equipment / component labels
or tags as indicated by a "yes" answer to one or X
more of the questions presented in Section 3.35 of
Attachment d?

Apr U
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STEAM GENERATOR REPAIR / NORTH ANNA / UNIT 1

PROGRAMS REVIEW CHECKLIST

_ DCP Number Station Page
DC 90-13-1 NORTH ANNA UNIT 1 6 of 6

36. Abandonment of Equipment
Yes E2Will the DCP involve the abandonment of equipment in

place? _X_

37. Vendor Technical Manuals (VTM)
12E EQ

Will the DCP require the development of new VTMs or
the revision of existing VTMs in accordance with X
ENAP-0023?

38. Reactivity Management
Yes EQ

Will the DCP have the potential to affect core
reactivity as indicated by a "yes" answer to one or _X_ __

more of the questions presented in Section 3.38 of
Attachment 4?

39. Other Concerns
Yes No

Were there any other concerns or items identified
during the prepa ation of the DCP? X

Apr 92
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D DRAWING REVISION RECORD
(U WRGINIA POWER NUCLEAR POWER STA TION

STD-GN Oool HEV.10 POW 11

4. Design Change 11tte 2. Station and Unit 3. Design Change,

STEAM GENERATOR REPLACEMENT NORTH ANNA UNIT 1 DC 90-13-1
'4. DCP Drawing No. 6. Drawing Title 7.2 8.

Sheet No./Rev. No. |" [*C
5. Original Drawing No.

Sheet No./Rev. No.

N-90131-1 ESK5AJ ELEMENTARY DIAGF.AM 4160
REV.0 CKTS - REACTOR COOLANT

11715 ESK 5AJ PUMP 1-RC-P 18

REV.18

N-90131 1 FE18 4160V ONE LINE DI AGRAM -
REV.O SH1 - bus 1 A & 18 TRANSFER
11715 FE-1B BUS D & E
REV.15

N 90131-1FE3HY WIRING DIAGRAM LOOSE
REV.O PARTS MONITORING &
11715-FE 3HY ACCOUSTICAL MONITORING
REV.4 PANELS

N 90131 1FE57E COND. PLAN INSTRUMENT,
REV.O COMPUTER & ALARMS,

11715 FE 57E REACTOR CONT. EL. 241'-0"
9EV.25 SH.1

v N 90131 1FE57F COND PLAN INSTRUMENT,
REV.O COMPUTER & ALARMS,

'

11715 FE 57F REACTOR CONT. EL. 241'-0"
REV,20 SH.2 +

N 90131-1FE8N WIRING DIAGRAM 4160V BUS
REV.O "18" REACTOR COOLANT

11715 FE 8N PUMP 1 RC-P-1B BKR15B3

REV.16

N 9013-1-1FV17G STEAM GENERATOR LOWER
REV.O SUPPORT FOOT ATTACHMENT

11715 FV 17G DETAILS

REV.11

N-9013 1-1 FV17L STEAM GENERATOR UPPER
REV.1 RESTRAINT ASSEMBLY

11715 FV-17L
REV.8

N 9013-1 1FV17M STEAM GENERATOR UPPER
REV.1 RESTRAINT DETAILS SH.1

11715-FV-17M
REV.5

N 90131-1FV17N STEAM GENERATOR UPPER

( 1EV.1 RESTRAINT DETAILS SH. 2
\ ~ "

11715-FV-17N
REV.5

Page 1



['% DRA WING REVISION RECORD
(O WRGINL4 POWER - NUCLEAR POWER STA TION

$TD GN-0001 FtEV.10 POW 11

1. Design Change fitte 2. Station and Unit 3. Design Chants

STEAM GENERATOR REPLACEMENT NORTH ANNA UNIT 1 DC 9013-1
4, DCP Drawing No. 6. Drawing Title 7.2 8.

Sheet No./Rev. No. 8"
,f*C,,,

5. Original Drawing No.
Sheet No./Rev. No.

N 90131-1FV17P STEAM GENERATOR UPPER
REV.1 RESTRAINT SHIM

11715 FV 17P
REV.5

N 90131 E-3500 LPM ACCELEROMETER
REV.1 MOUNTING BOLT

N 90131 FK1 A STEAM GENERATOR
REV.2 INSTRUMENT TUBING

^

11715 FK 1 A REMOVAL & REPLACEMENT
REV.14

N 90131-FKIB STEAM GENERATOR
REV.3 INSTRUMENT TUBING

~

11715-FK 18 REMOVAL AND REPLACEMENT

O REV.11N 9013-1-M 401 REMOVAL & REPLACEMENT
REV.3 DRAWING REACTOR

COOLANT SYSTEM

N-9013 1 -M-402 REMOVAL & REPLACEMENT
REV.2 DRAWING MAIN STEAM

SYSTEM

N 90131 M-403 REMOVAL & REPLACEMENT
REV.4 DRAWING - FEEDWATER

SYSTEM

A9013-1-M-404 REMOVAL AND REPLACEMENT
SH.1/REV. 2 DRAWING SG BLOWDOWN

~~

AND SHELL DRAIN PIPE

N 90131-M 404 REMOVAL AND REPLACEMENT
SH. 2/REV. 2 DRAWING SAMPLE SYSTEM

PIPING

N-9013-1-M-405 REMOVAL AND REPLACEMENT
| ]v 3EV.4 DRAWING SG TRANSITION

CONE AND WRAPPER PLATE

Page 2



DRA WING REVISION RECORD
WRGINIA POWER NUCl. EAR POWER STA TION

STD GN-OOO1 REV.10 POW 11

1. Design Change Title 2. Station and Unit 3. Design Change

STEAM GENERATOR REPLACEMENT NORTH ANNA UNIT 1 DC 90-131
4. DCP Drawing No. 6. Drawing Title 7.2 ! 8. I

Sheet No./Rev. No. [" f, C
,

5. Original Drawing No. i
'

Sheet No./Rev. No. |

N 9013-1-M 406 TEMPORARY CONT AINMENT ! '{'REV.1 HVAC MODIFICATION FOR
. . _ . . . . . . _ . . _ , . . . _ . . . . .

SMOKE REMOVAL j

|

N90131 M 601 STEAM GENERATOR i !
'SH 1 OF 1/REV. O BLOWDOWN PIPING LOOP A -

LAYOUT FOR 21/2" !
REPLACEMENT PIPING i j

N9013-1 M-602 STEAM GENERATOR i

SH.1 OF 2/REV. O BLOWDOWN PIPING LOOP B -
~ '"~~

LAYOUT FOR 21/2"
REPLACEMENT PIPING

| |
N90131-M 602 STEAM GENERATOR ! | |

SH. 2 OF 2/REV. O BLOWDOWN PIPING LOOP B - . !
'

!
"

LAYOUT FOR 21/2" ! | |
REPLACEMENT PIPING !

.p. ! ! ! 4

V N9013-1-M 603 STEAM GENERATOR i3

SH.1 OF 2/REV. O BLOWDOWN PlPING LOOP C -
'"

LAYOUT FOR 21/2"
REPLACEMENT PIPING i

N9013-1-M 603 STEAM GENERATOR I

SH 2 OF 2/REV. O BLOWDOWN PIPING LOOP C - .

" " '

LAYOUT FOR 21/2" i
'

REPLACEMENT PIPING

N 9013-1-M-604 CHEMICAL FEEDWATER
:

REV.1 VIRGINIA POWER N. ANNA
'

'"""' "

UNIT 1 LOOP A

i

N-9013-1-M-60u CHEMICAL FEEDWATER j
REV.1 VIRGINIA POWER N. ANNA

" ~ ~ " "

UNIT 1 LOOP B
.

!.
N 90131 M 606 CHEMICAL FEEDWATER | |,

REV.1 VIRGINIA POWER N. ANNA | |
. . . . . . ~

UNIT 1 LOOP C

!

N S0131-M 607-0 STEAM GENERATOR WET LAY
f EV 4-0 mso 80- N -9E UP VIRGINIA POWER N. ANNA |
N " " " '

UNIT 1 LOOP A
*

i

Page 3
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r^ DRA WING REVISION RECORD
vmGWLA POWER - NUCLEAR POWER STA TION

STD-GN-0001 REV.10 POW 11

1. Design Change 11tte 2. Station and Unit 3. Design Change

STEAM GENERATOR REPLACEMENT NORTH ANNA UNIT 1 DC 90131
4. DCP Drawing No. 6. Drawing Title 7.2 s.

Sheet No./Rev. No. 8"
,' C,

5. Original Drawing No.
Sheet No./Rev. No.

N 90131-M 608 0 STEAM GENERATOR WET LAY
REV.# o me io mgr- UP VIRGINlA POWER N. ANNA

~

UNIT 1 LOOP B

N 90131-M 609-0 STEAM GENERATOR WET LAY
REV.# O e.3 g. ..+.9 UP VIRGINIA POWER N. ANNA

UNIT 1 LOOP C

N 90131 M 800 STEAM GENERATOR VESSEL
REV.3 CLOSURES FOR REMOVAL AND

STORAGE

N 90131 M-801 STEAM GENERATOR LEVEL
REV.1 INSTRUMENTATION

""-

CONDENSATE POT DETAILS

N 90131-S 018 STEAM GENERATOR UPPER-

REV.1 RESTRAINT INSTALLATION
'

NOTES

N90131-M 1MFSK1969 STEAM GENERATOR
SH.1/REV, O BLOWDOWN MODIFICATION

11715-MFSK-1969 CUBlCLE A PIPE SUPPORT
'

REV.1 FPH WGCB-5-4

N90131 M-1MFSK1969 STEAM GENERATOR
SH. 2/REV. O BLOWDOWN MODIFICATION

11715 MFSK 1969 CUBICLE A PIPE SUPPORT
'

REV.1 FPH WGCB-5-4

N90131-M 1MFSK1972 STEAM GENERATOR
SH.1/REV.1 BLOWDOWN MODIFICATION
11715-MFSK 1972 CUBICLE A PIPE SUPPORT
REV.1 FPH-WGCB-4-4

N9013-1-M 1MFSK1972 STEAM GENERATOR
SH. 2/REV.1 BLOWDOWN MODIFICATION

11715 MFSK-1972 CUBICLE A PIPE SUPPORT

REV.1 FPH WGCB-4 4

N90131 M-1MFSK1973 STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATION

11715-MFSK 1973 CUBICLE B PIPE SUPPORT

REV.1 FPH-WGCB-8-4

Page 4



r DRA WING REVISION RECORD
VIRGINLA POWER NUCl. EAR POWER STA TION

STD GN OOo1 REV.10 pow 11
o -,, ,

( 1 Desien chance Title 2. station are unit 3. o..an ch.no.

STEAM GENERATOR REPLACEMENT NORTH ANNA UNIT 1 DC 90131
4. DCP Drawing No. 6. Drawing Title T2 8.

Sheet No./Rev No, j" ''C
, ,

5. Original Drawing No.
Sheet No./Rev. No.

N90131 M 1MFSK1973 STEAM GENERATOR
SH. 2/REV. O BLOWDOWN MODIFICATION

11715 MFSK 1973 CUBICLE B PIPE SUPPORT
,

REV.1 FPH WGCB-8 4 -|

N90131,A 1MFSK1975A STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATION

11715-MFSK-1975A CUBICLE B PIPE SUPPORT

REV.1 1-WGCB-SH MFSK 1975A

N90131-M-1MFSK1975A STEAM GENERATOR
SH. 2/REV. O BLOWDOWN MODIFICATION

11715 MFSK-1975A CUBICLE B PIPE SUPPORT

REV.I 1-WGCB SH MFSK 1975A

N90131 M-1MFSK1976A STEAM GENERATOR
SH.1/REV.1 BLOWDOWN MODIFICATION

11715 MFSK-1976A CUBICLE B PIPE SUPPORT
FPH WGCB-7-4

OREV.3N90131-M-1 MFSK1976A STEAM GENERATOR
SH. 2/REV.1 BLOWOOWN MODIFICATION

11715 MFSK-1976A CUBICLE B PIPE SUPPORT

REV.3 FPH WCCB-7 4

N90131 M 1MFSK2277A STEAM GENERATOR
SH 1/REV. O BLOWDOWN MODIFICATIONS

11715 5'FSk 2277A CUBICLE B PIPE SUPPORT
-

REV.3 1 WGCB-R 321

N90131 M 1MFSK2277A STEAM GENERATOR
SH. 2/REV. O BLOWDOWN MODIFICATIONS

11715 MFSiG2277A
~~

CUBICLE B PIPE SUPPORT

REV.3 1 WGCB R-321
'N09131-M 1MFSK2285A STEAM GENERATOR

SH.1/REV.1 BLOWOOWN MODIFICATION

11715 MFSK 2285A CUBlCLE A PlPE SUPPORT

REV.1 FPH WGCB-5-5

N0913-1 M 1MFSK2285A STEAM GENERATOR
SH. 2/REV.1 BLOWDOWN MODIFICATION

Ii~715 MFSK-2285A CUBICLE A PIPE SUPPORT
' ~ ~ ~ '

REV.1 FPH WGCB-5-5

N9013-1-M 1MFSK2286A STEAM GENERATOR
SH 1/REV 1 BLOWDOWN MODIFICATION

11715-MFSK-2286A CUBICLE B PlPE SUPPORT

REV.1 FPH-WG CB-8-5

Page 5



(T ' DRAWING REVISION RECORD
V WRGIMA POWEn NUCLEAR POWER STA TION

STD GN-Oool REV.10 POW 11

Pd 1. Desion change ittte 2. st et t on enct unt t 3. o..ign ch.ng.

STEAM GENERATOR REPLACEMENT NORTH ANNA UNIT 1 DC 90-13-1
4. DCP Drawing No. 6. Drawing Title 7.2 8.

Sheet No./Rev. No. |n [.c
5. Original Drawing No.

Sheet No./Rev. No.

N90131 M 1MFSK2286A STEAM GENERATOR
SH. 2/REV.1 BLOWDOWN MODIFICATION

11715 MFSK-2286A CUBICLE B PIPE SUPPORT

REV.1 FPH WGCB-8 5

N90131-M 1MFSK2295A STEAM GENERATOR
-

SH.1/REV.1 BLOWDOWN MODIFICATION

11715 MFSK 2295A CUBlCLE A PIPE SUPPORT

REV.1 FPH-WGCB-4 3

N90131 M-1MFSK2295A STEAM GENERATOR
SH 2/REV.1 BLOWDOWN MODIFICATION

11715 MFSK-2295A CUBICLE A PIPE SUPPORT

REV 1 FPH WGCB-4-3

N9013 1-1 MFSK2296A STEAM GENERATOR
SH.1/HEV.1 BLOWDOWN MODIFICATIONS

~

11715-MFSK 2296A CUBICLE B PIPE SUPPORT

REV.1 FPH WGCB 7 3

N9013-1 iMFSK2296A STEAM GENERATOR
SH. 2/REV.1 BLOWDOWN MODIFICATIONS

11715 MFSK 2296A CUBICLE B PIPE SUPPORT

REV.1 FPH WGCB 7-3
'N90131-M 1MFSK3040A STEAM GENERATOR

SH.1/REV.1 BLOWDOWN MODIFICATION

11715 MFSK-3040A CUBICLE C PIPE SUPPORT

REV.2 FPH WGCB 10-1

N9013-1 M 1MFSK3040A STEAM GENERATOR
SH. 2/REV.1 BLOWDOWN MODIFICATION

11715-MFSK 3040A CUBICLE C PIPE SUPPORT

REV.2 FPH-WGCB-10-1

N90131-M 1MFSK3041 A STEAM GENERATOR
SH 1/REV.1 BLOWDOWN MODIFICATION

11715-MFSK-3041 A CUBICLE C PIPE SUPPORT

REV.1 FPH WGCB-10 2

N90131-M 1MFSK3041 A STEAM GENERATOR
SH. 2/REV.1 BLOWDOWN MODIFICATION

~315 MFSK-3041 A CUBlCLE C PIPE SUPPORT1

REV.1 FPH WGCD-10-2

N9013 1-M-1 MFSK3044A STEAM GENERATOR
SH 1/REV.1 BLOWDOWN MODIFICATION

11715-MFSK-3044A CUBICLE C PlPE SUPPORT

REV.1 FPH WGCB-121
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DRAWING REVISION RECORD

vinaims powtg - NUCl. EAR POWER STA TION

STD-CN-Oool REV.10 POW 11

5 1. Design Change fitte 2. Stetton and Unit 3, Design Change

STEAM GENERATOR REPLACEMENT NORTH ANNA UNIT 1 DC 90-131
4. DCP Drawing No. 6. Drawing Title 7.2 s.

Sheet No./Rev. No. 't " ''C
,

5. Original Drawing No.
Sheet No./Rev. No.

N90131-M 1MFSK3044A STEAM GENERATOR
SH. 2/REV.1 BLOWDOWN MODIFICATION

11715 MFSK-3044A CUBICLE C PIPE SUPPORT

REV.1 FPH WGCB-12-1
- - _

N90131 M 1MFSK3047A STEAM GENERATOR
SH.1/REV 1 BLOWDOWN MODIFICATION

11715 MFSK-3047A CUBICLE C PIPE SUPPORT
REV,1 FPH WGCB-10-3

N9013-1-M-1MFSK3047A STEAM GENERATOR
SH. 2/REV.1 BLOWDOWN MODIFICATION

11715 MFSK 3047A CUBICLE C PIPE SUPPORT

REV.1 FPH WGCB-10 3

N9013 1-M-1 MFSK753A STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATIONS

11715 MFSK-753A CUBICLE B PIPE SUPPORT

SH.1/REV. 3 1 WGCB-R-MFSK 753A

N90131-M 1MFSK773A STEAM GENERATOR
SH.1/REV.1 BLOWDOWN MODIFICATION

'

11715-MFSK-773A CUBICLE A PIPE SUPPORT

REV.1 FPH WGCB-4 2

N90131 M 1MFSK773A STEAM GENERATOR
SH. 2/REV.1 BLOWDOWN MODIFICATION

11715 MFSK-773A CUBlCLE A PIPE SUPPORT

REV.1 FPH WGCB-4-2

N90131 M-1MFSK774A STEAM GENERATOR
SH.1/REV.1 BLOWDOWN MODIFICATION

11715 MFSK-774A CUBICLE B PIPE SUPPORT

REV.2 FPH-WGCB-7-2

N90131 M-1MFSK774A STEAM GENERATOR
SH. 2/REV.1 BLOWDOWN MODIFICATION

~~~

11715 MFSK 774A CUBlCLE B PIPE SUPPORT

REV.2 FPH-WGCB-7-2

N90131 M-1MFSK776A STFA*! OEET,TO"
SH.1/REV.1 w2.OWOOWN MODIFICATION.

'I1715-MFSEY76A CUBICLE A PIPE SUFPORT
~

REV.1 FPH-WGCB 5-3

N90131 M-1MFSK776A STEAM GENERATOR
O SH. 2/REV 1 BLOWDOWN MODIFICA1.JN

11715-MFSK-776A CUBICLE A PIPE SUPPOR''

REV.1 FPH-WGCB-5-3
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Q DRA WING REVISION RECORD .
(O WRGAMA POWER NUCLEAR POWER STA TION

STD-GN oool REV 10 Pow 11

1. Design Change fitte 2. Station and Unit 3. Design Change

STEAM GENERATOR REPLACEMENT NORTH ANNA UNIT 1 DC 90-131
4, DCP Drawing No. 6. Drawing Title 72 8.

[C
Sheet No./Rev No, R"

,

5. Original Drawing No,
Sheet No./Rev, No.

N9013-1 M-1MFSK777A STEAM GENERATOR
SH.1/REV,1 BLOWDOWN MODIFICATION
lii15 MFSK 777A CUBICLE B PlPE SUPPORT

REV.1 FPH WGCB-8-1
~

N90131 M 1MFSK777A STEAM GENERATOR
SH, 2/REV,1 BLOWDO',*.C MODIFICATION

11715 MFSK 777A CUBICLE B PIPE SUPPORT

REV.1 FPH WGCB 81

N9013 1-M-1 MFSK778A STEAM GENERATOR
SH.1/REV,1 BLOWDOWN MODIFICATION
ii715 MFSK 778A CUBlCLE C PIPE SUPPORT
REV,2 FPH WGCB 112

N90131-M 1MFSK778A STEAM GENERATOR
SH, 2/REV,1 BLOWDOWN MODIFICATION>

11715 MFSK-778A CUBICLE C PIPE SUPPORT

r s REV.2 FPH-WGCB 11 2

N90131 M 1MFSK780A STEAM GENERATOR
SH,1/REV,1 BLOWDOWN MODIFICATION

11715 MFSi< 780A CUBICLE A PIPE SUPPORT
~

REV.2 FPH WGCB 41

N90131-M 1MFSK780A STEAM GENERATOR
SH, 2/REV.1 BLOWDOWN MODIFICATION

ii735-MFSK 780A CUBICLE A PIPE SUPPORT
REV,2 fiH WGCB-4-1

N9013-1-M-1 MFSK780A STEAM GENERATOR
SH, 3/REV,1 BLOWDOWN MODIFICATION

11715 MFSK-780A CUBICLE A PIPE SUPPORT
REV,2 FPH-WGCB 41

;

N9013-1-M 1MFSK781 A STEAM GENERATOR
SH,1/REV,1 BLOWDOWN MODIFICATION

11715 MFSK-781 A CUBICLE B PIPE SUPPORT
REV,3 FPH WGCB-7-1

N9013-1 M-1MFSK781 A STEAM GENERATOR
SH, 2/R EV.1 BLOWDOWN MODIFICATION

117155FSK-781 A CUBICLE B PIPE SUPPORT

REV.3 FPH WGCB-7-1

N90131-M-1MFSK781 A STEAM GENERATOR

O" SH. 3/REV,1 BLOWDOWN MODIFICATION

11715-MFSK 781 A CUBICLE B PIPE SUPPORT

REV.3 FPH WGCB 7-1
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(3 DRA WING REVISION RECORD
O WRGINL4 POWEH - NUCLEAR POWER STA TION

STD-GN4001 REV.10 POW 11

1. Design Change Title 2. $tation and Unit 3. Dee gn Changee

STEAM GENERATOR REPLACEMENT NORTH ANNA UNIT 1- DC 9013-1
4. DCP Drawing No. 6. Drawing Title 7.2 s.

Sheet No./Rev. No. '" 'C

UU5hin~$iUrawing No.
Sheet No./Rev. No.

N90131 M 1MFSK7B3A STEAM GFNERATOR
SH.1/REV 1 BLOWDOWN MODIFICATION

11715 MFSK-783A CUBICLE A PIPE SUPPORT

REV.2 FPH WGCB-5-1

N90131-M-1 MFSK783A STEAM GENERATOR
SH. 2/REV.1 BLOWDOWN MODIFICATION

11715 MFSK 783A CUBICLE A PIPE SUPPORT

REV.2 FPH WGCB 51

N9013 1-M-1 MFSK783A STEAM GENERATOR
SH. 3/REV.1 BLOWDOWN MODIFICATION

"""

11715 MFSK 783A CUBICLE A PIPE SUPPORT

REV.2 FPH WGCB-51

N9013 1 -M-1 MFSK784 A STEAM GENERATOR
SH.1/REV 1 BLOWDOWN MODIFICATION

|11715-MFSK 784 CUBICLE B PIPE SUPPORT

PFV.3 FPH-WGCB 8 3

N9U131 M 1MFSK784A STEAM GENERATOR
\

SH. 2/REV.1 BLOWDOWN MODIFICATION
11715-MFSK 784j~ CUBICLE B PIPE SUPPORT

'~

REV.3 FPH WGCB-8 3

N90131 M-1MFSK784A STEAM GENERATOR
SH. 3/REV.1 BLOWDOWN MODIFICATION

""

11715 MFSK-784A CUBICLE B PIPE SUPPORT

REV.3 FPH WGCB 8-3

N90131-M 1MFSK788A STEAM GENERATOR
SH.1/REV.1 BLOWDOWN MODIFICATION

1171i~MFSK-788A CUBICLE A PlPE SUPPORT
'" ' " " " " "

REV.3 FPH-WGCB-5-2

N9013-1-M-1 MFSK788A STEAM GENERATOR
SH. 2/REV.1 BLOWDOWN MODIFICATION

T15-MFSK 788A CUBlCLE A PIPE SUPPORT

REV.3 FPH-WGCB-5 2

N9013-1-M 1MFSK789A STEAM GENERATOR
SH.1/REV 1 BLOWDOWN MODIFICATION

11715-MFSK-789A CUBICLE B PIPE SUPPORT

REV.6 FPH WGCB-8-2

N9013-1-M-1 MFSK789A STEAM GENERATOR
p SH. 2/REV.1 BLOWDOWN MODIFICATION
d CUBICLE B PlPE SUPPORT11715-MFSK-789A

REV.6 FPH WGCB-8-2
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VIRGINIA IDWE'R NUCLEAR POWER STA TION

STD-G NCOO1 RFV.10 POW 11

,f w

( 1. Design Change Title 2. Station and unit 3. Design Change

STEAM GENERATOR REPLACEMENT NORTH ANNA UNIT 1 DC 90-13-1
4. DCP Drawing No. 6. Drawing Title 7.2 8. j

Sheet No./Rev No. "" ''C

|, , ,

S. Original Drawing No.
Sheet No./Rev. No.

N9013-1-M-1 MFSK790A STEAM GENERATOR
SH.1/REV.1 BLOWDOWN MODIFICATION

11715 MFSK-790A CUBICLE C PIPE SUPPORT

REV.1 FPH WGCB-11-1

N90131 M-1MFSK790A STEAM GET '.RATOR i

SH 2/REV.1 BLOWDOWN MODIFICATION
~~

11715-MFSK-790A CUBlCLE C PIPE SUPPORT

REV.1 FPH WGCB-11-1

N90131 M 1PSSK103AAD.08 STEAM GENERATOR
SH 1/REV. O BLOWDOWN MODIFICATIONS

11715 PSSK- 03AAD.08 CUBICLE A PIPE SUPPORT

SH 1/REV.1 1 -WGCD- A-318

N9013-1-M 1PSSK103AAD.08 STEAM GENERATOR
SH. 2/ REV. O BLOWDOWN MODIFICATIONS

'

11715 PSSK-103AAD.08 CUBICLE A PIPE SUPPORT

SH.1/REV.1 1-WGCB-A 318
'

N9013-1-M 1PSSK103AAD.09 STEAM GENERATOR
SH,1/REV.1 BLOWDOWN MODIFICATIONS

11715-PSSK 103AAD.09 CUBICLE A PIPE SUPPORT

SH.1/REV.1 1-WGCB-R-319

N90131-M-1 PSSK103AAD.09 STEAM GENERATOR
SH. 2/REV.1 BLOWDOWN MODIFICATIONS

11715-PSSK-103AAD.09 CUBICLE A PIPE SUPPORT

SH 1/REV.1 1-WGCB-R 319

N9013-1-M-1 PSSK103 AAD.12 STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATION

11715 PSSK-103AAD.12 CUBICLE A PIPE SUPPORT

SH.1/REV.1 1 WGCB-SH MFSK-1971 A

N90131 M-1PSSK103AAD.12 STEAM GENERATOR
SH. 2/REV. O BLOWDOWN MODIFICATION

11715-PSSK-103AAD.12 CUBICLE A PIPE SUPPORT

SH.1/REV.1 1-WGCB-SH-MFSK-1971 A

N90131-M-1 PSSK103A AD.13 STEAM GENERATOR
SH 1/REV. O BLOWDOWN MODIFICATIONS

11715 PSSK-103AAD.13 ' CUBlCLE A PIPE SUPPORT

SH.1/REV.1 1-WGCB-HSS-001

N9013-1-M-IPSSK103AAD 14 STEAM GENERATOR
SH 1/REV. O BLOWDOWN MODIFICATIONS
"~

CUBICLE A PIPE SUPPORT11715 PSSK 103AAD.14
SH.1/REV.1 1 -WGCB-R-450

|
|
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(3 DRA WING REVISION RECORD
O WRGINLA POWER * NUCLEAR POWER STA TION

STO-GN-0001 REY.10 POW 11

1. resign Cherse Title 2[StationandUnit | 3. Design CharP

STEAM GENERATOR REPLACEMENT NORTH ANNA UNIT 1 DC 90-131
4. DCP Drawing No. 6. Drawing Title 7.2 8.

Sheet No./Rev No jev [.c_ ,_

5. Original Drawing No.
Sheet No./Rev. No.

N9013-1 M 1PSSK1038Y.01 STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATIONS

11715 PSSE-YO30Y.01 CUBICLE C PlPE SUPPORT

SH.1/ REV.1 1-BD-HSS 002

N90131-M 1PSSK103BY 02 STEAM GENER.ATOR
SH 1/REV. O BLOWDOWN MODIFICATIONS

11715EEK 1038Y.02 CUBICLE C PIPE SUPPORT

SH.1/REV.1 1 WGCB-R 312

N90131-M-1 PSSK1030Y.02 STEAM GENERATOR
SH. 2/REV. O BLOWDOWN MODIFICATIONS

11715 PSSK 103BY.02 CUBICLE C PIPE SUPPORT

SH. 2/REV I 1 WGCB-R 312

N90131 M 1PSSK103BY.03 STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATIONS

il715 PSSK 103BY.03 CUBlCLE C PIPE SUPPORT
1-WGCB-R 304

O SH.1/REV.1N90131-M 1PSSK1038Y.03 STEAM GENERATOR
SH. 2/REV. O BLOWDOWN MODIFICATIONS

11715-PSSK-1038Y.03 CUBICLE C PIPE SUPPORT

SH. 2/REV 1 1-WGCB-R 304

N90131-M 1PSSK1038Y.03 STEAM GENERATOR
SH. 3/REV. O BLOWDOWN MODIFICATIONS

11715-PSSK 1038Y.03 CUBICLE C PIPE SUPPORT

SH. 3/REV.1 1-WGCB-R 304

N90131-M-1PSSK1038Y.04 STEAM GENERATOR
SH.1/REV. O BLOWOOWN MODIFICATIONS

11715 PSSK-103BY.04 CUBICLE C PIPE SUPPORT

SH.1/REV. I 1 WGCB-R 303

N90131-M-I PSSK1038Y.04 STEAM GENERATOR
SH. 2/REV, O BLOWDOWN MODIFICATIONS

11715-PSSK 103BY.04 'UBlCLE C PIPE SUPPORT

SH. 2/REV. I 1 -WGCB-R-303

N90131 M 1PSSV103BY.04 STEAM GENERATOR
SH. 3/REV. O BLOWDOWN MODIFICATIONS

11715-PSSK 158Y.04 CUBlCLE C PIPE SUPPORTI"

SH. 3/REV.1 1-WG CB-R-303

N9013-1 M-1PSSK103BY.05 STEAM GENERATOR
/ SH.1/REV. O BLOWDOWN MODIFICATIONS

' 55-PSSK 1038Y.05 CUBlCLE C PIPE SUPPORT'

11
'

SH.1/REV. I 1-WGCB-R 122
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DRA WING REVISION RECORD
VIRGINLA POWER . NUCI. EAR POWER STA TION

STD GN-Oool REV.10 Pow 11

l . Station and Unit 3. Design Change1. Oesign Change Title 2

STEAM GENERATOR REPLACEMENT NORTH ANNA UNIT 1 DC 90131
4. DCP Drawing No. 6. Drawing Title 7.2 8.

Sheet No./Rev. No. ''' FC
s s. . .

5. Original Drawing No.
Sheet No./Rev. No.

N90131 M 1PSSK103BY.06 STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATIONS

11715-PSSK-1030Y.06 CUBICLE C PIPE SUPPORT

SH.1/REV.1 1-WGCB-R 121

N90131-M-1 PSSK1030Y.07 STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATIONS

IIiTS PSSK 103BY.07 CUBICLE C PIPE SUPPORY
SH.1/REV,1 1 WGCB-P 328

N90131-M 1PSSK1038Y.07 STEAM GENERATOR
SH. 2/REV. O BLOWDOWN MODIFICATIONS

11715-PSSK-103BY.07 CUBICLE C PIPE SUPPORT

SH. 2/REV.1 1-WGCB-R 328

N90131 M-1PSSK1030Y.08 STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATIONS

~ ~ ~

11715-PSSK 1030Y.08 CUBICLE C PIPE SUPPORT
SH,1/REV.1 1 WGCB-R MFSK 754A

O' N9013-1-M 1PSSK1038Y.09 STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATION

11715 PSSK-103BY.09 CUBlCLE C PIPE SUPPORT

SH.1/REV.1 1 WGCB-SH MFSK 1979A

N90131-M 1PSSK103BY.09 STEAM GENERATOR
SH. 2/REV. O BLOWDOWN MODIFICATION

'II715-PSSK-1030Y.09
'

CUBICLE C PIPE SUPPORT

SH. 2/REV 1 1 -WGCB-SH-MFSK-1979 A

N 90131-M-700.01 STEAM GENERATOR
SH.1/REV.1 BLOWDOWN MODIFICATIONS

GENERAL NOTES

N90131 M 700.07 STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATIONS

~

3" CLAMP ANCHOR ASSEMBLY

N 9013-1 -M-700.07 STEAM GENERATOR
SH. 2/REV. O BLOWDOWN MODIFICATIONS

3" CLAMP ANCHOR ASSEMBLY

N90131-M 700.07 STEAM GENERATOR
SH. 3/REV. O BLOWDOWN MODIFICATIONS

\ 3" CLAMP ANCHOR ASSEMBLY
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~h DRA WING REVISION RECORO
(D VIRGINL4 POWER - NUCLEAR POWER STA TION

STD-CN oool REV.10 POW 11

1. Design Change title 2. Stetton and Unit 3. Design Change

STEAM GENERATOR REPLACEMENT NORTH ANNA UNIT 1 DC 90-131
4. DCP Drawing No. 6. Drawing Title 7.2 8.

Sheet No./Rev. No. |w [.c
5. Original Drawing No.

Sheet No./Rev. No.

N90131 M 700.08 STEAM GENERATOR
SH 1/REV.1 BLOWDOWN MODIFICATIONS

CUBICLE B PIPE SUPPORT
1-WGCB-R 21C

N90131 M 700.08 STEAM GENERATOR
SH. 2/REV.1 BLOWDOWN MODIFICATIONS

' """""

CUBICLE B PlPE SUPPORT
1-WGCB-R 21C

N90131-M 700.09 STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATIONS

CUBICLE B PIPE SUPPORT
1 WGCB A 20C

N90131 M 700.09 STEAM GENERATOi'.
SH. 2/REV. O BLOWDOWN MODIFICATIONS

CUBICLE B PIPE SUPPORT
1 WGCB-A 20C

N90131 M-700.10 STEAM GENERATOR
SH.1/REV 1 BLOWDOWN MODIFICATIONS

^" ~~"

CUBICLE A PIPE SUPPORT
1-WGCB-PH 4.1

N90131 M 700,10 STEAM GENERATOR
SH. 2/REV. I BLOWDOWN MODIFICATIONS

CUBICLE A PIPE SUPPORT
1-WGCB-PH 4.1

N90131-M 700.11 STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATIONS
" " ~ " ~ ~ "

CUBICLE B PIPE SUPPORT
1 WGCB-R 131

N9013-1-M 700.12 STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATIONS

CUBlCLE B PlPE SUPPORT
1 -WGCB-R-323

N9013-1-M-700.12 STEAM GENERATOR;

SH. 2/REV O BLOWDOWN MODIFICATIONS
| CUBICLE B PIPE SUPPORT

~

! 1 WGCB-R 323

N90131 M 700.12 STEAM GENERATOR

O\
SH. 3/REV. O BLOWDOWN MODIFICATIONS

~~

CUBICLE B PIPE SUPPORT
1 WGCB-R 323
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"h DRA WING REVISION RECORD
(Y VIRGINIA POWER NUCLEAR POWER STA TION

STD GN-0001 REV.10 POW 11

i. Design Change Title 2. Station and unit 3. Design Change

STEAM GENERATOR REPLACEMENT NORTH ANNA UNIT 1 DC 90131
4. DCF Drawing No. 6. Drawing Title 7.2 8. |Sheet No./Rev. NO. au r.c

n n
5. Original Drawing No.

Sheet No./Rev. No.

N90131 M 700.13 STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATIONS"~

CUBICLE B PIPE SUPPORT
1.WGCB-R 322

N90131 M-700,13 STEAM GENERATOR
SH. 2/REV. O BLOWDOWN MODIFICATIONS

CUBICLE B PlPE SUPPCRT
1 WGCB R 322

N90131 M 700.13 STEAM GENERATOR
SH. 3/REV. O BLOWDOWN MODIFICATIONS

CUBICLE B PIPE SUPPORT
1 WGCB R 322

N90131 M 700.14 STEAM GENERATOR
SH.1/REV 1 BLOWDOWN MODIFICATIONS.

~ ~ " ~ ~

CUBICLE B PIPE SUPPORT
1 WGCB-PH 7.1

C* NB013-1 M 700.14 STEAM GENERATOR
SH. 2/REV.1 BLOWDOWN MODIF! CATIONS

'

CUBICLE B PIPE SUPPORT
1 WGCB-PH 7.1 |

N90131-M 700.15 STEAM GENERATOR
SH.1/REV. O BLOWDOWN MODIFICATIONS

CUBICLE C PIPE SUPPORT
FPH WGCB-113 |

N9013-1-M 700.15 STEAM GENERATOR
SH. 2/REV. O BLOWDOWN MODIFICATIONS

CUBICLE C PIPE SUPPORT
Fi'H WGCB-11-3

N90131-M 700.15 STEAM GENERATOR
SH. 3/REV. O BLOWDOWN MODIFICATIONS

^

CUBICLE C PIPE SUPPORT
FPH-WGCB 11-3

N9013-1-M 700.16 STEAM GENERATOR
SH.1/REV.0 BLOWDOWN MODIFICATIONS
~

GRINNELL PIPE SADDLE
DETAILS

N-9013-1 1-CBM074A 2. ISI CLASSIFICATION
T~} 3H.1 OF 4/REV.1 BOUNDARY DWG INTERVAL 2

11715-CBM-074A 2 FEEDWATER SYSTEM

SH.1 OF 4/REV.1
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/^0 DRAWING REVISION RECORD
O VIRGINLA l'0WER - NUCLEAR POWER STA TION

STD-GN oOO1 REV.10 POW 11

q. Design Change fitte 2. Station and Unit 3. Design Change

STEAM GENERATOR REPLACEMENT NORTH ANNA UN!T 1 DC 90-131
4. DCP Drawing No. 6. Drawing Title 7.2 8.

6heet No./Rev. No. 8EV .C
.. _,, ,

5. Orle al DrawinE No. i

Shc wo./Rev. No.
N90131 ICBM 098A 2 ISI CLASSIFICATION
SH. 2 OF 5/REV. O BOUNDARY DWG INTERVAL 2
11715-CBfd~598A 2 STEAM GENERATOR

SH. 2 OF 5/REV.1 BLOWOOWN SYSTEM

N901311CBM098A 2 ISI CLASSIFICATION
SH. 3 OF 5/REV. O BOUNDARY DWG INTERVAL 2

i~iEiEE5M 098A 2 STEAM GENERATOR

SH. 3 OF 5/REV.1 BLOWDOWN SYSTEM

N90131-1CBM098A 2 ISI CLASSIFICATION
SH. 4 OF 5/REV. O BOUNDARY DWG INTERVAL 2
11715 CBM-098A 2 STEAM GENERATOR

SH 4 OF 5/REV 1 BLOWDOWN SYSTEM

N90131-1CBM102A 2 ISI CLASSIFICATION
SH. 2 OF 2/REV. O BOUNDARY DWG INTERVAL 2
11715 CBM 1021 CHEMICAL FEED SYSTEM

(3 3H. 2 OF 2/REV. O
N90131 1 DAR074 A APPENDIX "R" SAFE
S:.1 OF 441EV.O SHUTDOWN FLOW DIAGRAM
I1N5 bA 74A FEEDWATER

REV.O

N 90131-1FM1C MACH LOC - 9EACTOR CONT -
REV.0 SH 3 PLAN ! 241' 0"
fii11FM 1C
SH 1 OF 1/REV.12

N90131-1FM 43A FLOW DIAGRAM STEAM
REV.O GENERATOR BLOWDOWN
11715 FM 43A
REV.14

N 90131 1FM074A FLOW / VALVE OPERATING
SH.1 OF 4/REV.1 NUMBERS DIAGRAM
11715 FM-074A FEEDWATER SYSTEM

SH.1 OF 4/REV. 33

N 90131 1FM098A FLOW / VALVE OPERATING
SH 2 OF 5/REV. O NUMBERS DIAGRAM STEAM

"

11715 FM 098f
'

GENERATOR BLOWDOWN
SH 2 OF 5/REV. 21 SYSTEM

I

N-90131 1 FM098A FLOW / VALVE OPERATING
O 3H 3 OF 5/REV. O NUMBERS DIAGRAM STEAM
's '""""

11715 FM 098A GENERATOR BLOWDOWN

SH 3 OF 5/REV. 20 SYSTEM
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r'\ DRA WING REVISION RECORD
WRGINIA POWER - NUCl. EAR POWER STA TION

STD-GN.0001 REV.10 pow 11

.. Design Change Title 2. Station and Unit 3. Design Change

STEAM GENERATOR REPLACEMENT NORTH ANNA UNIT 1 DC 90131
4. DCP Drawing No. 6. Drawing Title 72 8.

Sheet No./Rev. No. REV F.C
s e

5.~ Original Drawing No.
Sheet No./Rev. No.

N 9013-1-1FM098A FLOW / VALVE OPERATING
SH 4 OF 5/REV. O NUMBERS DIAGRAM STEAM

11715-FM 098A GENERATOR BLOWDOWN
'

SH 4 OF 5/REV. 23 SYSTEM

N 90131-1FM102A FLOW / VALVE OPERATING
SH. 2 OF 2/REV, O NUMBERS DIAGRAM

11715 FM-102A CHEMICAL FEED SYSTEMS

SH. 2 OF 2/REV.15

N 90131-1SPM074A 2 SYSTEM PRESSURE TESTING
SH.1 OF 4/REV.1 DRAWING INTERVAL 2

'

11715 SPM 074A-2 FEEDWATER SYSTEM

SH.1 OF 4/REV. O

N 9013-1 1 SPM-090-t 098A-2. fiYSTEM PRESSURE TESTING
SH 2 OF 5/REV. O I.%n DWG INTERVAL 2 STEAM

''

11715 SPM 098A-2 GENERATOR BLOWDOWN

3H 2 OF 5/REV. O SYSTEM

\ N 90131-1SPM 098A 2 SYSTEM PRESSURE TESTING
SH 3 OF 5/REV 0 DWG INTERVAL 2 STEAM

I1715-SPM-098A 2 GENERATOR BLOWDOWN

SH 3 OF 5/REV. O

N 90131-1SPM 098A 2 SYSTEM PRESSURE TESTING
SH 4 OF 5/REV. O DWG INTERVAL 2 STEAM

11715-SPM 098A 2 GENERATOR BLOWDOWN

SH 4 OF 5/REV. O
'

N 90131-1SPM-102A 2 SYSTEM PRESSURE TESTING
SH 2 OF 2/REV. O DWG INTERVAL - 2 CHEMICAL

'

11715 SPM 102A-2 FEED SYSTEMS

SH 2 OF 2/REV 0
N 90131 1WMKS-RC E-1 A,1 INSERVICE INSPECTION DETAll
SH.1 OF 2/REV. O DRAWING STEAM GENERATOR:

11715 WMKS RC-E-1 A.1
SH.1 OF 2/REV. O

N-9013-1-1WMKS-RC-E 1 A.2 INSERVICE INSPECTION DETAIL i

SH.1 OF 2/REV. O DRAWING STEAM GENERATOR:

11715-WMKS-RC-E-1 A.2 SECTION & DETAILS

SH.1 OF 2/REV. 0

+ 9013 1 -1 WMKS-RC-E-18.1 INSERVICE INSPECTION DETAll

( SH.1 OF 2/REV. O DRAWING STEAM GENERATOR:

11715 WMKS RC E-18.1 1-RC E-18

SH.1 OF 2/REV. O !

Page 16
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(f\ DRA WING REVISION RECORD
V wRantA PowEn - NUCl. EAR POWER STA TION

STD-GN-0001 REV.10 pow 11
. .

l 1. Desten chenee title 2. station and unit 3. o .ign chance

STEAM GENERATOR REPLACEMEN1 NORTH ANNA UNIT 1 DC 90131
4. DCP Drawing No. 6. Drawing Title 7.2 s.

Sheet No./Rev. No. arv r.c
e a

5. Original Drawing No.
Sheet No./Rev. No.

N 90131 1WMKS-RC-E-18.2 INSERVICE INSPECTION DETAll
SH.1 OF 2/REV. O DRAWING STEAM GENERATOR:
11715 WMKS RC E 18.2 SECTION & DETAILS j
SH.1 OF 2/REV. O

{

N 5013-1-1WMKS-RC-E-1 C.1 INSERVICE INSPECTION DETAll
SH.1 OF 2/REV. O ORAWING STEAM GENERATOR:
11715 WMK".,-RC-E 1 C.1 1 -RC-E-1 C

SH.1 OF 2/REV. O

N 90131-1WMKS HC-E-1C.2 INSERVICE INSPECTION DETAll
SH.1 OF 2/REV. O DRAWING STEAM CENERATOR:

~~

11715 WMKS RC E 1C.2 SECTION & DETAILS
SH,1 OF 2/REV. 0

| '
_

N-9013 1-1 WMKS-0101 B INSERVICE INSPECTION
SH 1 OF 3/REV. O ISOMETRIC SHP SYS: 32' PIPE

11715-WMKS-01018 RC-E 1 A TO PEN 73

rq SH.1 OF 3/REV. O
U N 90131-1WMKS 0101C INSERVICE INSPECTION

SH.1 OF 2/REV. O ISOMETRIC SHP SYS: 32' PIPE

11715-WMKS 0101C RC E 1B TO PEN 74

SH.1 OF 2/REV. O

N 90131-1WMKS 0101D INSERVICE INSPECTION
SH.1 OF 2/REV. O ISOMETRIC SHP SYS: 32" PIPE

"""'"

11715 WMKS-0101D RC-E 1C TO PEN 75

SH.1 OF 2/REV. O

N 90131-1WMKS 0102A INSERVICE INSPECTION
SH.1 OF 3/REV. O ISOMETRIC WFPD SYS: 16'

'iiii5.WMKS O102A PIPING TO 1-RC-E-1 AI
SH.1 OF 3/REV. O

N-9013-1-1WMKS 0102B INSERVICE INSPECTION
SH.1 OF 3/REV. O ISOMETRIC WFPD SYS: 16*

1171 S-WMKS-01028 PIPING TO 1 RC E 1B

SH.1 OF 3/REV. O

N 9013-1-1WMKS 0102C INSERVICE INSPECTION
SH.1 OF 2/REV.0 ISOMETRIC WFPD SYS: 16"

I
'

11715 WMKS-0102C PIPING TO 1-RC E 1C

SH.1 OF 2/REV. O

O '
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,D MATERIAL LIST
VIRGWL4 POWER - NUCLEAR POWER STA TION

STD-GN 0001 Rev.10 RIS 14

1. Design Change Title / Station /Urvt 2. Design Change No.

L STEAM GENERATOR REPAIR / NORTH ANNA / UNIT 1 DC 90131
3. Propenne Enyneer/ Affiliation (Pnnt) 4. Signature 5. Date

6 Revsewing Engneer/Affelsation (Pnnt) 7. Signature 8. Date

9. Item 10. Quentity 11. Deecnption 12.QA 13. Purchased | 14. Requisition
No. (include any referenced specificatione) Cet By Number

_

ELECTRICAL

3 RELAY, TIME OVERCURRENT, GENERAL NS F 40 118298
ELECTRIC TYPE 1 AC, 60 HZ, 0.5-4 AMPS
TIME OVERCURRENT RANGE AND 10-80
AMPS INSTANTANEOUS RANGE, MODEL
NO.12iAC53B805A

SG LEVEL INSTRUMENTATION

2 1500 TUBING,1/2" OD X 0.065" WALL; ASTM SR S 36 55448')
FT A213 TYPE 316; CLASS O2; STD. 20 FT. (TO BE TAKEN

LENGTHS FROM STOCK)
(REF. DWG. N 9013-1-FK1 A & FK18)

3 24 VALVE, GLOBE, NPS 3/4, ANSI B16.34 SR F CNT 396432
CLASS 900, SOCKET WELDED; BODY
MATERIAL ASTM A182 TYPE F316; SPEC.
NAP-0023, PIPE CLASS O2
(REF DWG N 9013-1 FK1 A)

4 12 VALVE, GLOBE, NPS 1/2, ANSI B16.34 SR F CNT 396432
CLASS 900, SOCKET WELDED; BODY
MATERIAL ASTM A182 TYPE F316; SPEC.
NAP-0023, PIPE CLASS O2;
(REF DWG N-9013-1.FKI A)

05 120 UNION, TUBE SOCKET WELD,1/2" X 1/2"; SR S 38 757470
CAJON CATALOG NO. SS-8-TSW 6 (TO BE TAKEN -
(REF. DWG. N 9013-1-FK1 A & -FK18) FROM STOCK)

6 30 ADAPTER, PIPE / TUBE,3/4" IPS X 1/2" TUBE; SR S 05 021540
CAJON CATALOG NO. SS 12 MPW-A 8TSW (TO DE TAKEN
(REF. DWG, N 9013-1 FK1 A & -FK18) FROM STOCK)

7 50 CAP, PIPE, NPS 3/4; CAJON CATALOG NO. SR S 06 449240
SS-12 CP (TO BE TAKEN
(REF. DWG. N 9013-1-FKI A & FK1 B) FROM STOCK)

8 450 CAP, TUBING,1/2" DIA.; SWAGELOK SR S 06 181870
CATALOG NO. SS-810-C (TO BE TAKEN
(REF. DWG. N-9013-1-FK1 A &-FK18) FROM STOCK)

1

_ _ _ _ . - - _ _ - - _



MATERIAL LIST
. v;RGIMA P0nTR - NUCLEAR POWER STA TION

STD-GN 0001 Rev.10 RIS 14

1. Design Change Title / Station /Unst 2. Design Change No.

STEAM GENERATOR REPAIR / NORTH ANNA / UNIT 1 DC 90131
9. ttom 10. Quentity 11. Desenption 12.QA 13, Purchased 14. Requisition

No. (mclude any referenced specifications) Cet Sy Nunter

9 40 PIPE, NPS 3/4, SCH EXTRA STRONG, SR F 41 046125
FT SEAMLESS; ASME SA106 GRADE B; PIPE

CLASS O2
(REF. DWG. N 90131 FK1 A & FK18)

10 800 CHANNEL, HOT DIPPED GALVANIZED, SR S 05 007840
FT 1-5/8* X 3-1/4*; UNISTRUT CATALOG NO.

P1001; STD 20 FT LENGTHS
(REF. DWG, N 9013-1 FK1 A & FK18)

11 100 CHANNEL, HOT DIPPED GALVANIZED, SR S 34 201950
FT 15/8* X 15/8*; UNISTRUT CATALOG NO.

P1000; STD. 20 FT. LENGTHS
(REF. DWG. N 90131 FK1 A & -FK1B)

12 500 NUT,1/2* DIA., WITH SPRING; UNISTRUT SR S 34 215280
CATALOG NO. P1010

13 500 CAP SCREW, HEX HEAD,1/2" DIA. X SR S 06 197620
1-3/16*; UNISTRUT CA. JOG NO.
HHCS050119EG

14 45 FITTING, FLAT PLATE; UNISTRUT CATALOG SR S 34 216860
NO. P1067

15 100 FITTING, FLAT PLATE: UNISTRUT CATALOG SR S 06 213010
NO. P1064

16 740 FITTING,90 DEGREE ANGLE UNISTRUT SR- F 41 046013
CATALOG NO. P1346

17 25 FITTING, "Z" SHAPE; UNISTRUT CATALOG SR F NS390853
NO. N1045EG

18 100 FITTING, "Z" SHAPE; UNISTRUT CATALOG SR F NS334990
NO. P1453

19 100 FITTING, "Z' SHAPE: UNISTRUT CATALOG SR F NS394990
NO. P5545

20 60 BOLT, ANCHOR,1/2" DIA. X 4-1/2", HILTl SR S 06 242240
KWIK BOLT 11 WITH NUT & WASHER; HILTI (TO BE TAKEN
CATALOG NO. 000454 736 FROM STOCK)

21 250 CLAMP TUBE SUPPORT,15/8" WIDE FOR SR F NS 392558
1/2" OD TUBE; ASTM A240 TYPE 304

22 500 CAP SCREW, HEX HEAD,3/8" DIA. X 3/4*; SR F
UNISTRUT CATALOG NO. HHCS037075E(.

O

2
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0 MATERIAL LIST
VIRGINLA POWER - NUCLEAR POWER STA TION

STD-GN 0001 Rev.10 RIS 14

1. Des,gn Change Title / Station /Urut 2. Design Change No.

STEAM GENERATOR REPAIR / NORTH ANNA / UNIT 1 DC 90-131
9. Item 10. Quantity 11. Descnption 12.OA 13. Purchased 14. Requisition

No. (include any referenced specificatione) Cat By Number

23 500 NUT,3/8" DIA., WITH SPRING; UNISTRUT SR S 34 215270
CATALOG NO. P1008 (TO BE TAKEN

FROM STOCK)

RCS PIPING

24 3 ELBOW, 31' ID X 2.985* MIN. WALL, 40- SR E BNT 369730
DEG; ASME SA351 GRADE CF8M; SPEC.
NAP-0014, PIPE CLASS 01 (REF. DWG,
N 90131 M 401)

MAIN STEAM PIPING

25 30 PIPE,32' OD X 0.970" MIN. WALL, PLAIN SR F CNT 384094
FT ENDS ASME SA691 GRADE CMS 75,

CLASS 32; PIPE CLASS O2
(REF. DWG, N 90131-M-402)

FEEDWATER PIPING

26 20 PIPE, NPS 16", SCH. 80, PLAIN ENDS; ASTM SR S 06 369860
FT A335 GRADE P22, PIPE CLASS O2 (TO BE TAKEN

(REF. DWG. N 90131 M 403) FROM STOCK)

27 5 ELBOW, NPS 16, SHORT RADIUS 90-DEG., SR S 06 366080
ANSI B16.9, SCH. 80; SEAMLESS, PLAIN (TO BE TAKEN
ENDS; ASTM A234 GRADE WP22; PIPE FROM STOCK)
CLASS O2
(REF. DWG, N 90131 M 403)

28 7 ELBOW, NPS 16, LONG RADIUS 90-DEG., SR S 06 393280
ANSI B16.9, SCH 80, SEAMLESS, PLAIN (TO BE TAKEN
ENDS; ASTM A234 GRADE WP22; PIPE FROM STOCK)
CLASS O2
(REF. DWG. N 90131-M-403)

29 30 PIPE, NPS 3/4, SCH. EXTRA STRONG,-- SR F CNT 384093
FT SEAMLESS; ASME SA106 GRADE B; PIPE

CLASS O2 (REF. DWG, N 90131 M-403)

30 3 CAP, PIPE, NPS 3/4, ANSI B16.11 CLASS SR S 38 151430
3000; ASTM A105; PIPE CLASS O2 (TO BE TAKEN
(REF. DWG. N 90131 M 403) FROM STOCK)

31 3 VALVE, GLOBE, NPS 3/4, ANSI B16.34 SR S 05 004270 '

CLASS 000, SGCKET WELDED; BODY (TO BE TAKEN
MATERIAL ASME SA105; SPEC. NAP-0023, FROM STOCK)
PIPE CLASS O2; MARK NO..VOS-60C
(REF DWG, N-9013-1-M-403)

1
3 i

_ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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F MATERIAL LIST
b VIRGWIA POWER NUCLEAR POWER STA TION

STD-GN 0001 Rev 10' RIS 14

1 Design Change Title /StationNrwt 2. Design Change No.

STEAM GENERATOR REPAIR / NORTH ANNA ! UNIT 1 DC 90-13-1
9. Item 10. Quantity 11. Descripuon 12.QA 13. Purchased 14. Requisiton

No. Gnclude any referenced specificationel Cet By Number

32 4 ELBOW, NPS 3/4,90-DEG, ANSI B16.11 SR F
CLASS 3000, SOCKET WELDED; ASME
SA105; PlPE CLASS O2
(REF. DWG N 90131-M 403)

33 3 SOCKOLET,16" X 3/4", ANSI B16.11 SR F CNT 384093
CLASS 3000; ASME SA182 GRADE F22;
PIPE CLASS O2
(REF. DWG N 90131 M 403)

CHEMICAL FEED PIPING

34 6 UNION, TUBE SOCKET WELD,3/4* X 3/4", SR S 38 757490
CAJON CATALOG NO. SS 12 TSW 6 (TO BE TAKEN
(REF. DWG. N-90131 M 403) FROM STOCK)

35 40 TUBING,3/4" 00 X 0.109 WALL; ASTM SR S 05 018410
FT A213 TYPE 316; CLASS O2; STD. 20 FT. (TO BE TAKEN

LENGTHS (REF. DWG. N 90131 M 403) FROM STOCK)

36 3 ADAPTER, PlPE/ TUBE,3/4" IPS X 3/4" TUBE, SR S 06 063450
CAJON CATALOG NO. (TO BE TAKEN
SS 12-MPW A 12TSW FROM STOCK)
(REF. DWG N 90131-M-403)

SAMPLE SYSTEM

37 20 PlFE, NPS 2, SCH. EXTRA STRONG, SR S 38 850350
FT SEAMLESS, PLAIN ENDS; ASTM A106 (TO BE TAKEN

GRADE B; PIPE CLASS O2 FROM STOCK)
(REF. DWG. N 9013-1 M 404 SH. 2)

38 40 PIPE, NPS 1, SCH. EXTRA STRONG, SR F 38 412500
FT SEAMLESS, PLAIN ENDS; ASME SA106

GRADE B; PIPE CLASS O2
(REF. DWG. N-9013-1-M-404 SH, 2)

39 3 ELBOW, NPS 1, 90-DEG., ANSI B16.11 SR S 38 412500
CLASS 3000, SOCKET WELDED; ASTM (TO BE TAKEN
A105; PIPE CLASS O2 FROM STOCK)
(REF. DWG. N 90131-M-404 SH. 2)

40 3 REDUCING COUPLING,2" X 1", ANSI SR F CNT 384093
816.11 CLASS 3000; SOCKET WELD; ASME
SA105; PIPE CLASS O2 (REF. DWG.
N 9013-1-M-404 SH. 2)

,

!O
|

4
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"D' MATERIAL LIST
VIRGINIA POWER - NUCLEAR POWER STA TION

STi>GN-0001 Rev.10 RiS 14

1, Design Change Title / Station /Umt 2. Design Change No.

STEAM GENERATOR REPAIR / NORTH ANNA / UNIT 1 DC 90131
9. Item 10. Quentity 11. Descnpuon 12.QA 13, Purchased 14, Requiestion

No. (include any referenced specifications) Cet By Number

41 3 COUPLING, NPS 1: ANSI 016.11 CLA3S SR S 06 193380
3000, SOCKET WELDED; ASTM A105; PIPE (TO BE TAKEN
CLASS O2 (REF. DWG N-90131 M 404 SH. FROM STOCK)
21

STEAM QENERATORS

42 3 STEAM GENERATOR LOWER TUBE BUNDLE , SR E R1412 0000057 &
ASSEMBLY, WESTINGHOUSE R1247-0002308,

REV.1

43 3 OUTLET NOZ2LE FLOW LIMITER ASSEMBLY SR E

44 3 STEAM GENERATOR UPPER RESTRAINT SR E BNT 367162
ASSEMBLY PER SPEC. NAP-0033

45 3 FIT UP RING,1/2" X 1 1/2", ASTM A285 SR F R851807594
GRADE C; PER DWG. N 90131-M-405

46 24 HORIZONTAL BACKING BAR SECTION,1/2" SR F R851807594
X 1", ASTM A285 GRADE C; PER DWG.O, N 90131-M-405

47 12 VERTICAL BACKING BAR,1/2" X 1" X SR F R851807594
71/8', ASTM A285 GRADE C; PER DWG.
N 90131-M 405

48 12 RADIAL PLATE SECTION,3/8" X 91/8", SR F R851807594
ASTM A285 GRADE C; PEP DWG.
N 90131-M-405

49 90 BACKING BAR,3/8" X 2", ASTM A285 SR F R851807594
LF GRADE C; PER DWG. N-9013-1 M-405

50 3 GASKET,21/2" DIA., CLASS 600, TYPE NS F NT 396902
304 SS, STYLE CG FLEXITAllC,1/8" THICK
RING (WET LAYUP CONNECTION)

51 6 CAP SCREW, HEX HEAD, 5/16" DIA X 1/2", SR F R851808803
24UNF-2A, FOR ACCELEROMETER
MOUNTING; ASME SA193 GRADE B7
(REF. DWG N 90131-E 3500)

52 6 WASHER,5/16" DIAMETER; ASTM F436 SR F R851808803
TYPE 1 STAINLESS STEEL
(REF. DWG N-9013-1-E-3500)

O

,



- F MATERIAL LIST
VIRGINLA POWER - NUCLEAR POWER STA TION

STD-GNO)01 Rev.10 Ris 14

1. Design Change Title /StationNrit 2. Design Change No.

STEAM GENERATOR REPAIR / NORTH ANNA / UNIT 1 DC 90-131
~

9. Item 10. Quantity 11. Desenption 12.OA 13. Purchased 14. Requisition
No. (include any referenced specifications) Cet By Nunter

INSULATION

53 3 INSULATION, BLANKET TYPE, FOR MODEL NSO E CNT 390346
51F SG AI4D ASSOCIATED PIPING IN
ACCORDANCE WITH SPEC. NAP-0047

HVAC

54 1 GASKET,18" DIA., ASTM 1056-78'RE41GRB NS F
NEOPRENE RESILIENT TO 250 F,1/4"
THICK, (REF. DWG. N 9013-1-M 406)

OLD SG CLOSURE PLATES

55 6 PLATE, PRIMARY NOZZLE CLOSURE, 3" x NS F
34" DIA.; ASTM A36; SPEC. NAP 0043, PER
DWG, N 90131-M 800

56 6 PLUG, PRIMARY MANWAY SEAL,3" X NS F
15 15/16" DIA.; ASTM A36; SPEC.

\ NAP-0043, PER DWG. N 90131 M 800

57 6 PLUG, SECONDARY HANDHOLE SEAL,3" X NS F
5 7/8" DIA.; ASTM A36; SPEC NAP-0043,
PER DWG. N-9013-1-M-800

58 6 PLATE, RCS COLD LEG ELBOW CLOSURE: NS F
ASTM A36; SPEC. NAS-0043, PER DWG,
N 90131 M 800

59 9 PLUG, BOTTOM BLOWDOWN NOZZLE AND NS F
TRANSITION CONE SEAL,1 11/16" DIA X
3"; ASTM A36; SPEC. NAS-0043, PER DWG.
N 9013-1 M-800,

60 3 PLUG, SHELL DRAIN SEAL,13/16' DIA. X NS F
3"; ASTM A36; SPEC, NAS 0043, PER DWG.
N 9013-1-M 800

61 3 PLUG, WIDE RANGE LEVEL TAP SEAL, NS F
19/32" DIA. X 3*; ASTM A36; SPEC.
NAS 0043, PER DWG. N 90131-M-800

62 3 PLATE TRANSITION CONE COVER,3 5/8" X NS F
13'-9" DlA.; ASTM A333 CLASS 1, GRADE
A: SPEC. NAP-0043,
PER DWG, N-9013-1 M-800

I

6



MA TERIAL LIST
Y VIRGINLA POWER - NUCLEAR POWER STA TION

STD GN-0001 Rev.10 RIS 14

1. Design Change Tetle/Stauon/Urut 2, Design Change No,

STEAM GENERATOR REPAIR / NORTH ANNA / UNIT 1 DC 90131
9. Item 10. Quentity 11. Desenption 12.QA 13. Purchased 14. Requisition

No. (include any referenced specificationsS Cat By Nu%et

STEAM GENERATOR BLOWDOWN PIPING

63 300 PIPE, NPS 21/2, SCH 80, SEAMLESS; SR F CNT 384093
FT ASTM A335 P22; PIPE CLASS 03

64 60 PIPE, NPS 1, SCH EXTRA STRONG, SR F CNT 384093
FT SEAMLESS; ASTM A335 P29 PIPE CLASS

03

65 20 PIPE, NPS 3, SCH 80, SEAMLESS; ASTM SR F CNT 384093
FT A106 GRADE B; PIPE CLASS 03

66 24 ELBOW, NPS 21/2, LONG RADIUS 90 DEG, SR F CNT 384093
ANSI B16.9, SCH 80, BUTT-WELDED,
SEAMLESS; ASTM A234 WP22; PIPE CLASS
03

67 12 ELBOW, NPS 21/2, LONG RADIUS 45-DEG, SR F CNT 384093
ANSI 16.9, SCH 80, BUTT WELDED,
SEAMLESS; ASTM A234 WP22; PIPE CLASS
03

O 88 14 e'eow. ~rS i. 90 oeo. ^~SI ele.1i S8 e c~r 384o93
CLASS 3000, FORGED STEEL, SOCKET
WELDED; ASTM A182, GRADE F22; PlPE
CLASS 03

69 4 ELBOVV, NPS 1,45-DEG, ANSI B16.11 SR F CNT 384093
CLASS 3000, FORGED STEEL, SOCKET
WELDED: ASTM A182 GRADE F22; PIPE
CLASS 03

70 12 REDUCER, CONCENTRIC,3" X 21/2", ANSI SR F CNT 384093
B16,9, SCH 80, BUTT-WELDED, SEAMLESS;
ASTM A234 WP22; PIPE CLASS 03

71 5 TEE, REDUCING,3" X 3" X 21/2", ANSI SR F CNT 391372
B16,9, SCH 80, SEAMLESS, BUTT-U '.DED;
ASME SA234 WP22; PIPE CLASS 03

72 5 SOCKOLET,21/2" X 1", ANSI B16.11 SR F CNT 384093
CLASS 3000; ASTM A182 GRAt:E F22; PIPE
CLASS 03

73 6 VALVE, GLOBE, NPS 21/2, ANSI D16.34 SR F CNT 31 J737
CLASS 600, BUTT WELDED, BODY
MATERIAL ASTM A182 F22; PIPE CLASS
03; MARK NO. VOS-60C

D
d
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f MA TERIAL LIST
vmc:MA POWEn NUCLEAR POWER S TA TION

ETD GN 0001 Ret .10 Ris 14

1. Dwen Change Tatie/SteuerdUret 2. Dwen Change No.

STEAM GENERATOR REPAIR / NORTH ANNA / UNIT 1 DC 90131
9. ttom 1A uventety 11. Desenpbon 12.OA 13. Purt hesed 14. Requisition

No. (include any referenced spec.ibcations) Cet by Nunter

74 3 VALVE, GLOBE, NPS 1, ANSI B10.34 CLAS$ $R F CNT 392293
600, SOCKET WELDED; BODY MATERIAL
ASTM A182 F22; PIPE CLASS 03; MARK
NO. VOS 60U

3G BLOWDOWN PIPE SUPPORTS

75 3 TUBING, STRUCTURAL,1/4' WALL SR S 02 241160
THICKNESS X 4" X 4' SO.; ASTM A500 (TO BE TAKEN
GRADE B, 20' RANDOM I ENGTH FROM STOCK)

76 2 TUBING, STRUCTURAL,1/4" WALL SR S 02 241170
THICKNESS X 3' X 3' SO.; ASTM A500 I (TO BE TAKEN
G(LADE B,20' RANDOM LENGTH I FROM STOCK)

77 1 TUBING, STRUCTURAL,1/4' WALL SR S 06 199800
THICKNESS X 2' X 2* SC ; ASTM A500 (TO BE TAKEN
GRADE B,20' RANDOM LENGTH, WELDED, FROM STOCK)
HEAT NUMBER REQUIRED

78 1 TUblNG, STRUCTURAL,1/4* .'/ALL SR S 02 247480O THICKNESS X 4' X 2' RECT.; ASTM A500 (TO BE TAKEN
GRADE B,20' RANDOM LENGTH FROM STOCK)

70 1 TUBING, STRUCTURAL,1/4" WALL SR F NS 390455'

THICKNESS X 21/2' X 21/2' SO.; ASTM
A500 GRADE B, 20' RANDOM LENGTHS

80 1 TUBING, STRUCTURAL, 3/S' WALL SR F NS 390455
THICKNESS X 6 X 0 SO.; ASTM A''00
GRADE B,20' RANDOM LENGTHS

81 1 PLATE, STRUCTURAL, 3/4" X 48' X 96*; SR S 06 125570
ASTM A36 (TO BE TAKEN

FROM STOCK)

82 1 PLATE, STRUCTURAL, a * X 48' X 96*; SR S 06 135110
ASTM A30 (TO BE TAKEN

FROM STOCK)

83 1 PLATE, STRUCTURAL,1/2' X 48" X 96*; SR S 06 135350
ASTM A36 (TO BE TAKEN

FROM STOCK)

84 1 PLATE, STRUCTURAL,1/4' X 48' X 96*; SR S 40 070284
ASTM A36

85 72 PIPE PROTECTION SADDLE,21/2', FOR 2' SR F NS 396112
INSULATlON THICKNESS, GRINNELL,
FIG.162

,

8
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1. Design Change Tetle/5tetionNewt 2. Design Change No.

STEAM GENERATOR REPAIR / NORTH ANNA / UNIT 1 DC 90131
Com 10. Quentity 11. Descrwt,on 12.QA 13. Purchased i 4. Requis, tion

No. bnolude any ref erenced specihtetsons) Cet By Nuntet

80 2 PlPE CLAMP, 21/2*, DOUBLE BOLT, SR F NS 396112
CHROME MOLYBDENUM, GRINNELL,
FIG 295A

4

87 6 PIPE PROTECTION SADDLE,1*, FOR 2* SR F NS 398017
INSULATION THICKNESS, GRINNELL,
FIG.162

BR 12 PIPE PROTECTION SADDLE,3*, FOR 3' SR F NS 3C6112
INSULATION THICKNESS, GRINNELL,
FIG.164

89 1 HANGER, VARIABLE SPRING, SIZE 00, SR F NS 396112
TYPE A, HL = 47#, CL = 51 #, MARK NO.
FPH WGCB 5-4, GRINNELL, FIG. NO. B 268

90 1 HANGER, VARIABLE SPRING, Sl7E 00, SR F NS 396112
-

1 TYPE A, HL = 59#, CL = 52#, MARK NO.
FPH WGCB 8-4, GRINNELL, FlG. NO. B 268

,

91 1 HANGER, VARIABLF SPRING, SIZE 6, TYPE SR F NS 396112
A HL = 381#, CL = 373#, MARK NO.1

O WGCB SH MFSK 1975A, GRINNELL, FIG.
NO. B 268

92 1 HANGER, VARIABLE SPRING, SIZE 4, SR F NS 396112
TYPE A, HL = 233#, CL = 227#, MARK NO.
1 WGCB-SH 1971 A, GRINNELL, FIG. NO 82 *

93 2 ROD, ALL THREAD, 5/8' DIA. X 9"; SR F NS 396112
GRINNELL, FIG. NO.146

94 1 FYE NUT,5/8' DIA., WELDLESS, GRINNELL, SR F NS 396112
FIG. NO. 290

95 5 NUT, HEX,5/8' DIA.; ASTM A194 GRADE SR S 06 189790
2H (TO BE TAKEN

FROM STOCK)

96 12 NUT, HEAVY HEX,3/4' DIA.,10-UNC 2B; SR S 06 117750
ASTM A194 GRADE 2H (TO BE TAKEN

FROM STOCK)

97 12 WASHER, FLAT,3/4', CS, ASTM i 436 SR F NS 387995

98 12 NU f, HEAVY HEX,1/2" DIA,131 NC 2B; SR S 06 125490
ASTM A194 GRADE 2H (TO BE TAKEN

FROM STOCK)
'

99 12 NUT, HEAVY HEX JAM,1/2" DIA, M F NS 3879b5
13 UNC-28; ASTM A194 GRADE 2H

,
_
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NUCLEAR POWER STA T/0N~

S TD.G N-0001 Rev.10 Ris 14

1. Dwsn Change TstNk[atson/Uret 2. Design Change No.

STEAM GENERATOR REPAIR / NORTH ANNA / UNIT 1 DC 90131
9. Item 10. Quentity 11. Desenption 12.OA 13. Purchased 14. Requis, tion

No. (include any referenced specifications) Cet By Number

100 12 BOLT,1/2' DIA. X 21/2',13 UNC 2A; SR S 06 125490
ASTM A193 GRADE B7 (TO BE TAKEN

FROM STOCK)

101 12 WASHER, FLAT,1/2', CS; ASTM F436 SR S 40 102547
(TO BE TAKEN
FROM STOCK)

102 12 BOLT,3/4' DlA. X 7",10 UNC 2A; ASTM SR F NS 387995
A193 GRADE B7

CONDENSATE POTS

103 20 FT PIPE, NPS 3, SCH 40S, SEAMLESS; ASME SR F CNS 397423
SA312 TYPE 304; PIPE CLASS O2

1/M 20 FT PIPE, NPS 3/4, SCH. 80, SEAMLESS; ASTM SR S (TO BE TAKEN
A376 TYPE 310; PIPE CLASS O2 FROM STOCK)

105 28 CAP, PIPE, NPS 3 ANSI 16.9, SCH. 40S; SR S 05 19720
ASTM A182 TYPE F304; PIPE CLASS O2 (TO BE TAKENO FROM STOCK)

106 28 HALF COUPLING, NPS 3/4, ANSI B16.11 SR S 05 019920
CLASS 3000; ASTM A182 TYPE F310, PlPE (TO BE TAKEN
CLASS O2 FROM STOCK)

107 14 HALF COUPLING, NPS 1/2, ANSI B16.11 SR S 05 019910
CLASS 3000; ASTM A182 TYPE F316; PIPE (TO BE TAKEN
CLASS O2 FROM STOCK)

108 10 FT PIPE, NPS 1/2, SCH. 80, SEAMLESS; ASME SR F CNS 397423
SA312 TYPE 304; PIPE CLASS O2

109 10 FT PIPE, NPS 3/4, SCH,80, EEAMLESS; ASME SR F
SA106 GRADE B; P1PE CLASS O2

110 28 ADAPTER, TUBE TO PIPE,1/2 X 3/4', SR S 05 021540
CAJON SS 12 MPW A 8TSW

i (TO BE TAKEN
' '90M STOCK)-

SG SUPPORTS

111 24 LUBRITE PLATE,9' X 41/2" X 1* LUBRITE SR F R851807783
ALLOY #424, MAilNG PIECE ASTM A36

112 12 LUBRITE PLATE,19' X 8 7/8" X l' LUbRITE SR F R851807783
ALLOY #424, MATING P;ECE ASTM A36

O
_

10

_.. _.
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NUCLEAR POWER STA TION '

!
STD GN 0001 Rev.10 RIS 14

1. Design Change T4tle/StetsorA>rst 2. Design Chasve No.

STEAM GENERATOR REPAlR / NORTH ANNA / UNIT 1 DC 90131
9. Item 10. Quentity 11. Description 12.OA 13. Purchased 14. Requisition

No. Gnclude any ref erenced spec 6hcotions) Cet By Norrd>er

113 12 PLATE, VERTICAL SUPPORT,25' X 91/2' X SR F
7*; AISI 4340, HEAT TREAT TO OBTAIN
140 160 KSI YlELD STRENGTH

114 72 CAP SCREW, SOCKET HEAD,1 1/2' DIA. X SR F NS 394370
9',12VNF2A; ASTM A574

115 72 SCREW THREAD INSERT, STAINLESS STEEL SR F MSR 59007169
TYPE 304, HEL! COLL TYPE 3591, SIZE 24 CN
4.500* LONG, BLACK AND DECKER

116 96 MACHINE SCREW,1/2' DIA. X 1 1/2", SR F CNS 394377
13UNC2A, CARBON STEEL, FLAT PHILLIPS
HEAD

117 24 BOLT, HEX HEAD,2' DIA. X 10", BUN 2A, SR F NS 394370
HEAVY SEMI FINISHED; ASTM A354 GRADE
BD

118 24 BOLT, HEX HEAD, 2* DIA. X 9', 8UN2A, SR F NS 394370
HEAVY SEMI FINISHED: ASTM A354 GRADE
BD

119 48 NUT, HEAVY HEX, 2" DlA.,8UN28, SEMI- SR F NS 394381
FINISHED; ASTM A563 GRADE DH

120 48 LOCKWASHER,2 DIA,; CARBON STEEL SR F NS 394370

121 1 LOT PLATE (SHIM MATERIAL),13' X 16', SR F CNS 397497
THICKNESSES OF 5/8',3/4",AND ':n ':
ASTM A36

122 1 LOT PLATE (SHIM MATERIAL),61/2" X 91/2", SR F CNS 397497
THICKNESSES OF 5/8',3/4', AND 7/8"l
ASTM A36

123 1 LOT PLATE (SHIM MATERIAL),9' X 19", SR F CNS 397497
THICKNESSES OF 3/16*,1/4", 3/8', 5/8',
AND 1'; ASTM A36

124 1 LOT PLATE (SHIM MATERIAL),10' X 13", SR F CNS 397497
THICKNESSES OF 1/4",1/2", 3/4', 7/8',
AND l'; ASTM A36

125 72 WASHER,21/4' OD X 19/16' ID X 1/16', SR F MSR 59007160
COPPER; ASTM B152, UNS NO. C10200,
HOT ROLLED AND ANNEALED (025)

126 1 SPECIAL HELICO t JSERTING TOOL, NS F NS 399513
535 24, BLACK '< .0 DECKER

11
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i' enkW Controlled Document Summary (CDS)
Page 1 of 3 '

VneaanrLM IWWEM
# FCW *

,

; , oraten 2.Und 3. Design Change Number
j OSurry MNorth Anna 31 02 90/3
1 4 DCP Trtie

| STE A M G E tJ E R. AToF*. REPA R
Psecedureis

- 5. Item 6. Change
j Number Required 7. Item (Use * to Show Priority; 8. Porton Contacted Of Applie.able)

1 SYes ONo *Penods Test Procedures

2 SYes CNo * Stat'en ctorating P.ocedures

3 Oyes SNo ' Annunciator Procedures

4 SYes ONo *Eq-money Procedures (EPAPs. ECPs, EPIPs)
;

5 SYes ONo * m.'th ' iret,

_w.,v., --.

6 SYes ONo * k v y s '. rat udg ..s
. . . , , m--..~

7 S Yes p No ' Chemistry { .<edures L f s M [3 ER$0 N
'

8 @Yes ONo *HeaMh Phys es Procedures
'

9 O Yes S_No Administrative Procedur** *

Oyes SNo less Prevention Procedures

O. i Oyes QNo Securrty Procedures,

12 SYes ONo * Surveillance Procedures

I 13 O Yes O No

14 O Yes O No
(*3NER MNED

- * *m,

1 S Yes O No Chesterton VaNo Packing Database
~

! 2 @Yes O No P250 Computer Software PE R RiblE.
3 SYes ONo ERF Compute' Software

| 4 SYes ONo Simulator Software (Hardware medrheations may also be required.)
|

' 5 Oyes SNo Post Maintenance Testing Database

6 O Yes S No Maintenance Check Valve Database

7 Oyes SNo Maintenance Pellet Vane Database:

8 O Yes B No Snubber Tracking Database

9 Oyes SNo Local Area Network Software

ao Oyes SNo MOV Database

O Yes S No Breaker Database

12 Oyes SNo Vbration Anahsis Database

Key: EPAP's. Emergency Planning Administrative Procedures; EOP's Emergency operating Procedures; " * * * "

EPlP's Emergency Planning Implementing Procedures; ERF. Emergency Responso Faelitty

- _ _ _ _ _ _ . _ _ . _ _ . . _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ . . _ . . _ . _ . . _ _ . _ . _ _ . ~ . , . - . _ - ~ . . , _ _ . , _ _ . _ , _ .
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:

Controlled Document Summary (CDS)
Page 2 of 3

\
,

|

F OW * * 1

!-
'

, 5. thern 6. Change
Ij Wmtret Hoquned 7. Nem (Use ' to Show Priorrty) 8. derson Contacied(if Applicable >I ,

t 13 Oyes ONo

| 14 Oyes ONo
;

15 Oyes ONo'

i * her Controlled Documents
. .

1 SYes ONo 'Pfant Drawings

! 2 SYes ONo 0-List
'

3 Uffes ONo Procurement Spectications
'

j_4 EJYes O No Installatbn Speerficatbns
,

5 NYes CNo System and Plant Design Basis Documents

6 @Yes ONo Design calculatens
,

; 7 SYes ONo Cla.s 1 Stress Reports (North Anna Power Station Onfy)
d

_8 Oyes SNo Appendix R Report
.

! Oyes SNo Station Electreal Load Lat

O O Yes S No Quajrfications Document Review Packages
'

--

! 11 Oyes SNo Environmental Zone Descriptens

12 Cyes MNo EO Master List

13 GYes SNo EO Maintenance Manual

14 QYes BNo EQ Procurement Manual
il

1s Oyes @No Technba; Specif' atbnsc

10 EJfes ONo UFSAR I
J

17 S Yes O No Curve Book

18 SYes ONo Training Manuals

19 SYes ONo
.

' North Anna Setpoint Document, Surry Power Station DRPs
.

20 SYes ONo North Anna Procautbns, Limftatbns and Setpoint Document

21 O Yes M No Fire Protectbn Plan

22 Oyes SNo Securtty Plan'

23 SYes ONo Vendor Technical Manuals

"4 O Yes G No AStaE XI IWV Valve Program
-

O Yes S No ASME XI . lWP Pump Program

26 SYes ONo' ISI Plan

Key: 0-List-Quality List; EO-Environmental oualification; UCSAR Updated F"nal Safety Analysis Report; ' '" " ' O
ASME American Society of Mechanical Engineers;ISI-In service inspection; ORPs Design Reference Procedures

_ _ . . _ _ _ . . - ~ _ _ _ _ _ . . _ _ _ - - _ _ _ _ - _ . , _ _ _ - _ _ _ _ - . - . . _ _ - . _ _ . _ . - - _ . _. _ . . _-
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Controlled Document Summary (CDS) ',Page 3 of 3
PCW P '

ts - Centenued *

5. Blom 6. Change
Number Regtdred 7. hem (Use * to Show Priertry) .,

8. Person Contachd(if Appfluble) ,'
27 pffes CNo Spare Part Stodung level Requiremeras

2s Oyes SNo Crane Program
_

29 O Yes O No
_

30 Oyes CNo
,

31 Oyes ONo
9. Romarks

4

0

O sparer /Attliaton (Print NamfeMhC A S. 6 AC H /Becuret
{

10a.Preparykr Signgure)bd
'

[10b. Dak* ii'dt h ar 9||e
11. ReviewouAffihaten (Pnnt Name)

'

11a. Reviewer ( ature 11b, Date
-

te a T t+ OECt/TEL [A s k . % <ch[NFRk 0 W/?NE,

,- w..x
I

>

_ ,. - . , . _ _ , _ _ . . _ _ _ , - . . , _ _ . _ _ - - - - , . . _ , - . _ . . . . , _ . _ _. , - , ._. , _ _ - _ , . . , . - _ - - - _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _
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Controlled Document Summary (CDS)
,

- Supplement Sheet
POW 11

VPAP4301U 1. Station . 2. Dmgn Change Number 3. Responscle Department 4.OSurry % nhAnna '
,*3' /, ',

j $. DOP TrJe
| ,, , i: , . . - ,

- - -* ,

6 Procedure Number 7. Other Referenced Documents (such as VTMs) which must be treated ad priorities.
t

. , , , ; ., ,- . ,, .A ( "
, -

< <
.

a

f
b

,
-

_3. p~ ~ / 'A,FK, |%, -

c 8 , \ --

O~

. . ~ -

B, Comments

. . _

O
.

/
9. Infortpat:on Provided By (Pnnt Name) Sa. Ic'gr.aten Provded By (Scnature) Ob. Data

r . e, y * , ,/ no.~ . /-k'f b ;d' ~ *~-
EyYDCP Design Change Package; VTMs Vendor Technical Manuals

~ -

'''" * N *' 84

t
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| Controlled Document Summary (CDS)
Sospplom nt Sheet-

Muussume Posses
.

POW 11
VPAP 930t

1. Staton 2. Desgn Change Numbot 3. Responsbh Owartment ~~

4,
.Osurry 55 North Anns Q[)-/3 574 Tich /f t d ufgs .

**0e j d il5. DCP Tak

STGArt1 Gfet*a7bt /&'t4CDwM fA2>mccYI

6, Procedute Number
7. Other Referenc+d Documents (such as VTWs) whkh must be trasted ae priottiles.

(? - [( l'1 - ( 2 C5 - C l
.

j r"F- I d

' | - r+r , ? 7

1 D -I %)

[ -P|Of?- 1/C'l-C I
,

d 'A ?/'A1- //( 9 -Cl

(-/Wo>|-1Ilf &l
_

0-M(od * lllC -& 2

D-t>!/rH - (50'4 -C |
_

O-/>tt,51-060402.
#

-

p MMt_ - I30 3 -C')

(-nim]-l:!S-p a
8. Comments

.

$

a x an, &$ wa r-xa
$

Key: DCP-Desyn Change Package; VTMs Vendor Technkal Manueh V Fa= * * *:a** ut

-
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Controlled Document Summary (CDS)v

- Supplement Sheet
Hyamasse poeymyg

POW 11
VPAP430s -.

1. Staton 2. Dusgn Change Number J. Responst's Department 4.
~

O Surry @ North Anna 4(,_es 5 "W,c fg Mh4 3,,ffy, Page [> of //,f
5 DCP Tn!e

F- 7i.~'r: ? { |r. 'i';^ ,;7} 'Z [f.'z,og'ynrF,y'f j'|'? Tf( 7
6. Procedute Number

7. Other Fleferenced Documents (such as VTMs) which must be treated ac priorities.
( . p , ,, . ;( a . r (

[ - f),.'[,) * , "S'- [ [

/-E-/

i - fiA - /. l

I rt - C. i

|- n^ - C . 3

|- ES - /. |

I - (!> - |, 2

| f* 'f

(
|-({I'- S 4u

|- fi 5 '|
/-cV- 9 9 c

-

8. Comments

-

O
9. Information Provided By|(Pnnt Name) Ba. Inf rmaton Provded By (pgnature) 9b. DataOdKh *T | ELL > f ), /hffft $ *II '$ E~a
K y: DCP Design Change Package; VTMs Vendor Technical Manuals V ' *"a * 7 ' "*" * 83

,
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Controlled Docum:nt Summary (CDS)cq) - Suppl m:nt Sh: t
-

Pow n.

' 1. Staton 2. Deegn Change Nurrter 3. Aceponst>to Department 4.

.Page 3 of ||
Oswrry gNorth Anna 90 -/.3 574Tica/ Ba' dwes5. DCP Tale

S-rmw Gs,,rs,rrot /fAREMMdf $hJftr'
6. Procedure Nurther

7. Other Retorenced Documerits (such as VTMe) whkh must be treated as prioritks.

/-Lr$-3./

/ - E S - 3. J.

l.- E 5 '3. 3

| - Et A - 2.1

| - ECA -3. i

J - F(A .L'.

|-FN-H.I
l-G{A-b,2-

I - FC- C, 3

|-t"T- 31.1 l

I-f T- 3l. l. 2
|-[T blo l.3
8. Comments

. m-

!

. Informaton Provded By (Pnnt Name) Day.: at Provded By 9b. DateEhw4th 1. h62u $ cry > / dk/k(Signature):

']-22 42.'

Key: DCP. Design Change Package; YTMs-Vendor Technical Manuals ' 7 F-= *- m m e mo
;
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&( Cot?" ijd Document Summary (CDS)
- Supplem:nt Sh::t

| nguessant rosemy
.

POW it
s PAV 9%| *

I ' 1. 6taton 2. Deegn Change Number 3. Rooponsbh Departmort 4.

.P*0* 4 Of ||
DSurry gNorth Anns Q()-/ 3 S D} [ip y $ d 6 W g.$

.

5. OCP Tth

STEArt1 Gret*tA704 ffMCEbfW bJft.Y
6. Procedure Number

7. Other Referenced Documerrts (such as VTus) which must be treated ee priorities.

I f T- 3 D . ! . t

-t' 7 3 D. : . ?

j _,vp V. .' 2;

|- g'7 3G .> 4

t- r T - 4 5 /. I

l-rP 4 C. i, 2.

1-l'7- 4 5 I, %

I - l' T LIS.1. 'l

/- /'7- 32 /. l
.

O
E

U ;-/ 7-32,I,7
1.-(7- n ,s. L
8. Commerts

9. Informat>on Provded By (Pnnt Name)

eowsa x nu 9a.$Laton/ rov 4ed B Nnature)
d 9b. Date

v1 s n-nxey: oce.oe.mn ch.no, e.cu...; vrue.venoor Teennic.i u.no.ie < ---- n i
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e) Controlled Document Summary (CDS) {q - Suppl:m:nt Sh:ct '

Muumenhe e muuse
pow gi,

1. Staton 2. Desgn Change Number 3. Responst>le Departmert 4.
.QSuny gNorth Anna Q()-/~3 %}Tigg M d(jfg$ Page q of ||

.

5. DCP Tale
IS-rEArv {'g4/47o4 h M cEnreJ T _$%. m r

6. Procedure Nurnber
7. Other Referenced Documents (such ae VTMe) whkh must be treated as priorities.

|- fi 3.'' l. 5

1 - 97 '.I.? /.

I - r T ^t ? . I, 3

| -l' T- 3 2. I. {-

l f7 3?.l.4

/- PT .U , 3 'l

| - fi. 3 : , 3. )

/-/T-32 .3.6

|- G.32.3.1

I-N 32. 3, lp

/ -/'T- 32 1. '3
_

l-f T- 31. 5. I
8. Commerts

--

N J info maton Provded By (Print Name)
9a. Inf9rmstryn Provided By (Sgnature) 9b. Date

| Ebwuh "T. Aluu fnAntf J, /nOf4 1 22 '?L
Key: DCP-Design Change Package; YTMs Vendor Technical Manuale V * = ** m 'o*** *

,



() Controlled Document Summary (CDS)
- Supplement Sheet

lessaute Poueust
.

POW )1
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6. Procedure Number

7. Other Referenced Documents (such ae VTMs) which must be treated as priorttles.
1-r T- L'. 5, J
j -t'7- 3:. S 3

\

TcP--LC-I- T- H I2.
1

ICP - f% I- T- l 4 .' L 1

.56* CC I - T- la U.

Irt- A/ r-1- A/- 4 /
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3CP-W7 -l- W- G

'It T-hT-I-W - H

'- 7 M ,"- M s T- @ C

Tr?- $>S L - ILO A

1-Xcf- QS t - ICCS
8. Commerts

. Informaton Provded By (Print Name)

9a. Inf rmatej[Provided
Signature) 9b. Date1 DdN:1 "J T // fits d W)sw //ft 9 2.2-92-

K';y: DCP Design Change Package; VTMs Vender Technk:al Manuals /
F*= * * * 'd= *n
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6. Procedure Number
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et a sesolutim summary severt tcantinuno
.

5. Summarire the change, test, or experiment evaluated.

This Safety Evaluation addresses eight major activities associated with steam generator replacement as follows:
1. Steam Generator Vessel Repair
ll. Piping Removal and Replacement
111. Instrumentation Removal and Replacement
IV. Blowdown System Modification
V. Insulation Removal and Replacement
VI. Rigging Activities
Vll. Steam Generator Haul Route
Vill. Temporary Services (Impact on permanent facilities only)

Steam generator vessel repair constitutes replacement of all three steam generator lower .ssemblies, including1.

replacement of tubes, tubesheet, lower vessel shell, channelhead, and a portion of the wrapper plate and
transition cone. The repair also includes the installation of a flow restrictor in the m.in steam norrie and removal
of the downcomer flow resistance plates, replacement of the steam generator upper lateral restraints, and new
materials for the steam generator lower supports.

II. Piping removal and replacement includes all piping systems attached to the steam generators. These systems
include the reactor coolant, mala steam, feedwater, chemical feed, wet lay up, and sample piping which will be
severed at the steam generator norries to allow for the removal of the original steam generator lower asserr.blies
and the installation of the new lower assemblies. The severed piping will be reconneoted and reinstalled to the
original configuration. Material upgrades from carbon steel to chrome moly will be utilized on the feedwater loop
seals for improved erosion / corrosion characteristics, in addition, decontamination of the reactor coolant system
piping following the severance cuts is addressed.

Ill. The steam generator levelinstrument piping and tubing will be severed to allow removal of the original steam
generator lower assemblies and installation of the new lower assemblies. The condensate pots and instrument
root valves will also be removed and replaced. The severed piping and tubing as well as the condensate pots will
be reinstalled to their original configur0tions with material upgrades. In addition, the loose parts monitors will
be relocated as part of DC 90131, and the optical templating bracket installed under DC 92 006-1 will be
removed.

IV. The existing 1 and 2 inch carbon steel blowdown lines connected to each steam generator lower assembly will
be replaced with new I and 21/2 inch chrome moly lines respectively. The supports associated with the piping
to be removed will be modified / replaced.

V. The original steam generator insulation, of which part is reflective and part is encepsulated fiberglass, will be
replaced with a blanket type of insulation that exhibits equivalent thermal properties.

VI. Lifting and handling activities requitad to support removal and installation of steam generator lower assemblies
will be performed.

Vll. Establish and test the proposed haul route to be used to transport the new steam generators to the equipment
hatch and to transport the old stream generators to the Old Steam Generator Storage Facility.

Vill. Temporary modifications to suprfort steam generator replacement will be required. These temporary modifications
include attachment of a flexible duct and volume control damper to the purge system, modification to RCP 1B

Q power supply for temporary steam generator replacement power, modificas.on to security door A-PT * anV auxiliary crane, a jib crane, and a reactor cavity cover.

_ _ . _ _ - .
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6. State the purpose for this change, test, or experiment.
.

i

The purpose of the eight major activities associate <f with steam generator repair is as follows:

1.
Steam generator vesssi repair will restore the steam generator 3 to their original performance level and improve
the steam generator operational characteristics.

11.
Piping removal and reinstallation supports the restoration of the steam generators to their original performance
level.

111.
Instrumentation removal and reinstallation supports the restoration of the steam generators to their originalperformance level.

IV.
Modifications to the blowdown system enhances the piping material properties to reduce the potential for pipe
wall thinning in the steam generator blowdown system resulting from erosion / corrosion and provides the
capab'lity to increase the blowdown flowrates, if desired.

V. The existing insulation will be replaced with new blanket insulation having insulating properties which are
equivalent to or exceed the insulating properties of the originalinsulation.

VI.
Rigging activities are required to support restoration of the steam generators to tl. air original performance level.
Safe load handling and transport of heavy loads associated with steam generator reolacement are addressed in
subsequent sections of thit, safety evaluation.

Vll. Establishing the steam generator haul route is (equired to support safe transport of the lower assemblies.

Vllt. Temporary modifications are being made to provide temporary services, hoists and a cavity cover necessary to
to perform the work to restore the steam generators to their original performance level.

7. List the limiting con 6tions and special requirements identified or assumed by this safety analysis.

All limiting conditions and special requirements identified in DC 90131, Section 2.3, have been assumed in this
saf aty evaluation. The following is a brief summary of those assumptions and special requirements. Fo. O complete
listing of the assumotions and special requirements, see DC 90131.

I. The replacemont of the steam generator vessel, including replacement of the lower assembly and installation of
flow restrictor in the main steam nonte, will be performed with the reactor vessel defueled. The repaired steam
generators were evaluated against the conditions, requirements and assumptions identified in the UFSAR (see
Technical Report NE 883 and Westinghouse Safety Evaluation, SECL 90-1131. An inspection for loose parts will
be performed after installation and startup tasting will verify critical SG operating parameters. Removal of the
upper lateral restraints will not be performed until the vessel is defueled,

11
The reactor coolant loops A, B, and C will have temporary shielding installed on the hot 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 os crossover leg severed, or wi h both lines severed.t The
acceptability of these configurations is documented in DC 90131, Referencs 6.12.21. Cutting of Loo 9 A and
C RCS piping will not be performed until the " tel is defueled. The acceptability of the RC loops A, B, and C
piping severed from the steam generators attei ruelis removed from the reactor is also documented in DC 90-13-
1, Reference 6.12.21.0

.
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Secondary plant piping systems includmg mam steam, feedwater, feedwater drain, wet layup, steam generator
blowdown and shell drain, chemical feed, sampling, and steam generator level instrumentation are also planned
to be severed from the steam generators while fuel is 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 components. Potentialloads considered include deadweight
and seismic effects. This evaluation is documented in U? 30131, Reference 6.12.22.

r llowing seinstallation of the removed sections of piping, coid gap /enid position measurements for componentso

metuded irt the critical commodities list (DC 90131, Appendix 4 27, Critical Commoditir;s List for Cold Gap
Measurements), will be compared to the design values to verify the reinstalled configuration.

Poor to the start of primary cutting operations, the steam generator will be isolated with the loop stop valves.
Prior to cuttmg of the RCS and secondary side piping, piping will be temporarily supported and affected variable
springs and constant spring supports in the vicinity of the cut will be pinned (blocked) in the cold position to
restrain vertical deflection at these supports, in order to allow for piping removal. Feedwates and min steam
pipmg will be severed with the secondary side drained down to just below the transition cone cut i . ation to
allow for shielding. In this configuration, the RHR system remains available to remove decay 1. eat. The
acceptability of operation with the loop stop valves isolated and the means available for backup coolmg should
RHR be lost in this ccnfiguration is documented in Technical Report No. 885, Rev.1.

RCS decontamination activities will not be performed until all fuel has been removed from the reactor vessel. =

til.
The work associated with the removal and reinstallation of SG levelinstrument tubing, piping, condensate pots
and loose parts monitors will be performed in accordance with the existing technical specification requirements.
Isolation of the instrument tubing and condensate pots will be achieved by tagging and isolating the level
transmitters and then closing the root valves. Work done on the piping t pstream of the root valves (between
the SG norries and the valves) will b done after the secondary side of the SGs is drained. Allinstrumentation
affected by the new design of the steam generator will be rescaled/recalibrated, as required, prior to operation.

IV. R6coment of the 1 and 2 inch carbon steel blowdown lines connected to each steam generator with new 1
and 21/2 inch chrome moly lines, respectivs y, will be performed with the blowdown system not in service. The
new installation has been seismically analyzed.

V. The removal and replacement of the steam gen 1rator insuiation will be performed prior to completion of the steam
generator 'utage. Instrumentation tubing which could be damaged during insulation removal will be isolated.
A setpoint change has been prepared and included as an appendix to DC 90131 to revise the RWST transfer
to recirMation setpoint as a result of the safety analysis discussed in Technical Report NE 883 (DC 90131

Q f%fety Analysis and Evaluations Supporting North Anna 1 Operation Following Steam GeneratorAppencu
Reptar n m.

VI,
installation of the temporarily installed rigging equipment will be performed with the plant defueled with the
exception of the temporary jib crane which will be utilized to transfer loads (3 tons or less) during defueling
operations. In addition to operation in accordance with the existing heavy loads procedure, the jib crane load path
will be restricted by mechanical stops to ensure that a load carried by the jib crane cannot impact spent fuel or
the refueling canal and satisfy the requirements of NUREG 0612, All rigging required during cold shutdown or
defueling will be conducted in accordance with the existing station heavy loads procedure. During the movement

O of the steam domes and steam generator lower assemblies, the reactor will be defueled and all fuel stored in the
spent fugl pool. To preclude any possible adverse effects on stored spent fuel or systems shared with Unit 2 as

.

. ,
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7. (Continued)

a result of a postulated steam nenerator drop, all component cooling water, service water, fuel pit cooling and
refuehng purification system, and instrument air ones tolfrom the containment will be isolated during rigging
operations for the steam dome 3 and lower assemblies. No adverse impacM on stored spent fuel or spent fuel
cooling would result f 7m a postulated heavy load drop inside the containment. Therefore, the heavy loads
procedural requireme . do not apply. The radiological consequences of a postulated drop of an old steam
generator lower assembiy inside the containment, adjacent to the equipment hatch during transfer from the
equipment hatch platform to the transporter, or within the protected area have been evaluated and determined

to be less than the limiting case evcnts of the same type of accidents (i e., the waste gas decay and vo!ume,control tank ruptures) currently evaluated m the UFSAR. The polar crane has been qualified for the maximury
load to be lif ted.

Vll. Prior to removal of the old lower assemblies from the containment, the lower assemblies will be drained all
openings sealed, and a coating of encapsulant applied. The special requirements identified in this safety analysis
associated with the transport of the steam generator lower assembly and the haul rcJte load test are that the
maximum speed of the transporter will be 5 mph and the transporter bed will be level within 5 degrees during
movement. In addition, the transporter must remain within the analyzed route and take all precautions identified
in DC 90131, Appendix 418, Report for the Haul Route Inspe tion and Evaluation. Furthermore, the maximum
height of the lower assembly centerline during transport shall not exceed 12' 3* Maintaining this height
limitation ensures that a drop of the lower assembly off the transporter or during offload at the old steam
generator stcrage facility will not cause a breeci in tha old lower assembly vessel integrity nor have an adverse,

impact on buned or adjacent utilities within the haut route boundary. Furthermore, the steam generator transition
)cone cover plate T section must be installed prior to movement of the lower assembly outside the protected area,

Vill. Modifications au ted with temporary utilities will be conducted with the plant in cold shutdown mode,
refueling or defueled. For the temporary attachraent to the 't system, the charcoal filters will be protected
from smoke and dust damage since the filters will not t~ e with the flow stream during purging of the
containment. Temporary modification of the existing purge system will not be performed while ft) assemblies
are located within containment. No modifications to the logic associated with the purge system is performed.

,

Receipt of an isolation signal will result in purge system isolation. With fuel in the reactor vessel, while loading
temporary equipment into containment, any items that penetrate the equipment hatch must be installed such that
the hatch can be closed within 4 hours in accoracoce with station procedures. During core alterations or
movement of irradiated fuel assemblies within containment, the equipment hatch wiu remain c% sed. Additional
temporary modifications covered by this safety evaluation do not require any special plant c : iditions beyond
those normally applicable to cold shutdown or refueling,

in addition to the above requirements, the following additional limitations are assumed in this safety evaluation;

While breaching security barriers to support steam generator replacement, a security watch wol be posted ino
accordance wi'h existing station requirements.

The steam generator replacement will be performed in accordance with the requirements of ASME Code, Sectiono
XI,1983 Edition and Summer 1983 Addenda.

Coincident with equipment hatch removal, containment purge system operation will be in accordance with jo

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 will be in use adjacent to the
equipment hatch and periodic air sampling will be parformed. A temporary cover will also be ava able to isclateu

the hatch opening in case of loss of the containment purge exhaust system. For these reasons, there is a
negligible r20tential for any unmonitored leakage out of the equipruant hatch.
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18. Summarize from Part D, Un7eviewed Safety Question Determination, the major issues considered; state the reason
the change, test, or experiment should be allowed; and state whv an unreviewed safety question does or does not
exist (a simple conclusion statement is insufficient).

I. The major issues considered for steam generator vessen m . - vere the following:

Could the replacement of the steam generator lower assemblies significantly affect theo

performance of the steam generators or the reactor coolant system?

Could the steam generator replact, ment affect any of the results of the design basis accidento
analyses as discussed in the UFSAR7

Will the steam generator vessel repair activity affect the steam generator's integrity or lead too
a significant increase in radiation dose?

'o Will the steam line flow restrictor affect the performance of the main steam system?i

Upon evaluation of these issues, it was concluded that the activities associated with steam generator vessel
repair and covered by this safety evaluation can be conducted without undue risk to the health and safety of the
public and that this design change does not create an unreviewed safety question as defined by 10 CFR 50.59.
These conclusions are based upon the following major points:

O Although certain design improvements have been made, the design performance of the repaired steamo

generators meet or exceeds the design performance of the original generators. The repair will result in little'

change to the original operating parameters and these changes have no adverse effect on the capability of
the steam generators to perform their intended function,

As described in Technical Report NE 883, Revision 1, results of a transient study have demonstrated thato

there is an insignificant difference in transient behavior between the Model 51 and 51F designs under
postulated accident conditions. In addition, a reanalysis of LOCA mass and energy release and containment
response has confirmed the existence of acceptable analysis margins. For each of the accident analyses,
it was concluded that all acceptance criteria wnuld continue to be met for operation following steam
generator repair and that the UFSAR conclusions would remain valid,

The replacement steam generator lower assemblies are nearly identical to the existing lower assemblies sucho

that the reactor coolant system, main steam system, feedwater system, and miscellaneous secondary piping
are not adversely affected by the repair. The replacement enhances performance by providing additional
tube bundle access, minimizing the potential for secondary side corrosion, and facilitating maintenance and
inservice inspections.

The steam generator cutting and welding involved in the replacement of the lower assemblies will be ino

accordance with ASME Code requirements. Post-replacement inspections will also follow applicable Code
requirements,

The existing steam generator upper supports will be replaced with supports of equivalent design so thato

design basis loading analyses will not be affected. The upper restraints will not be removed until all fuel has
been offloaded.

i

! p o The SG lower assembly was designed and fabricated to ASME Section 1111986 edition, Summer addenda,
! V with reconciliation to the original design code. Therefore, it meets or exceeds the original design.i

i
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A main steam flow restrictor will be installed in the steam nonie. Following installation, the flow restrictoro

welds will be subjected to the code required NDE to venfy the acceptability of the welds. When installed,
the flow restrictor will reduce the pressure drop across the steam generator internal components during a
postulated steam line break. The device also reduces the rate of energy released to the containmer t for this
postulated accident. The main steam system flow rates and pressures during normal operation will not be
affected. The steam blowdown from a faulted steam generator will not exceed design basis values. The

,

differential pressures experienced by steam generator internal components during blowdown will be less than
dest Msis values.

As documented in approved calculations, all applicable design basis seismic stress and support analyses haveo

been evaluated /reperformed, as required, to venfy the adequacy of the as installed condition following steam
generator vessel repair.

II. The rnajor issues considered for piping removal and replacement are is follows:

Will the removal /replac9 ment of piping from the steam generators affect the performance of the steamo

generators. the reactor coolant system, the main steam s) m. the feedwater system, the chemical feed
system, the wet-layup system, and sample system piping?

Will the steam generator piping removal and reinstallation affect any of the results of the design basiso
accident analyses as discussed in the UFSAR?

Will the cutting of the piping and subsequent rewelding adversely affect the steam generator or reactoro

coolant system integrity or lead to a significant increase in radiation doses?

Upon evaluation of the issues associated with piping removal and replacement, it is concluded that the activities
covered by this safoty evaluation can be conducted without undue risk to the health and safety of the public and
that this design change does not create an unreviewed safety question as defined by 10 CFR S0.59. These
conclusions are based on the following major points:

All the piping and pipe supports will be reinstalled to their original configuration so the reactor coolanto

system, main steam system, feedwater system, chemical feed system, wet layup system, and sample
system operation are not affected. As described in approved calculations, all applicable design basis seismic
stress and support analyses have been evaluated / performed, as applicable, to verify the capability of the
repaired systems to perform their intended functions. Piping removal and replacement will be in accordance
with the Special Processes Manual and ASME Section XI Code requirements for piping repairs, welding, and
nondestructive examination of pressure retaining components. Hydrostatic pressure testing will be
performed in accordance with the ASME Code requirements. As a result, the as installed condition following
piping activities associated with steam generator repair will meet or exceed the original design basis.

Appropriate measures will be taken to prevent debris from entering the affected systems.o

Piping material changes have been evaluated and determined to be an acceptable equivalent or better thano
existing material.

O'

.

y ,- - - - - -
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The design basis accident analyses are not affected due to the removal / replacement of piping. Prior too

cutting the piping, temporary pipe supporis will be installed, as necessary, to support the remaining pipe
sections once the piping is severed. Prior to cutting RCS piping, the steam generator will be isolated with
the loop stop valves,

To f acilitate reinstallation of the main steam piping, new pipe spool pieces will be available. If a pipe spoolo

is added to aid in fit up, an additional weld joint may be created if so, surveillance of the weld joint will be
added to the IS) Program as applicable. The new spool pieces will be procured to meet or exceed the design
requirements of the oridnal piping and will therefore have no impact on the existing seismic or stress
analyses, nor will they create any additional pipe break locations. The additional weld joint created will have
no impact on the existing seisianc stress analyses.

Cutting of all piping will be done by controlled procedures. The reactor coolant loops A, B, and C will haveo

temporary shielding installed on the hot 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 eithe-
the hot or crossover leg severed, or with both lines severed. Cutting of the Loop A and C RCS piping will
not be performed until all fuel has been removed from the reactor. The acceptability of these configurations
is documented in DC 9013-1, Reference 6.12.21. The acceptability of the RC loops A, B, and C piping
severed from the steam generators after f uelis removed from the reactor is e so documented in DC 90-131,
Reference 6.12.21.

Secondary plant piping systems including main steam, feedwater, feedwater drain, wet layup, steamm
generator blowdown and shell drain, chemical feed, sampling, and steam generator levelinstrumentation are
also planned to be severed from the steam generators while fuelis 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 components. Potential loads
considered include deadweight and seismic effects. This evaluation is documented in DC 90-13-1, Reference
6.12.22.

In this configuration, the RHR system remains available to remove decay heat. The acceptability of operation
with the loop stop valves isolated and the means available for backup cooling should RHR be lost in this
configuration is documented in Technical Report No. 865, Rev.1. Appropriate means will be employed to
prevent debris from entering the piping during the cutting process and loop inspections for debris will be
performed following completion of the cuts. A machine cutting method will be used and the installation of
debris dams will not be necessary. Debris dams will be installed, if required, during any final weld end
preparation. The use of a milling machine minimizes the potential for airborne releases, in addition,
uecontamination of the reactor coolant pipsng in the vicinity of the cut locations will be performed to reduce
personnel exposure. This decoraamination will be performed after fuel has been offloaded in accordance
with approved procedures to minimize the base metal removal and to ensure that the piping integrity is not
compromised,

lit. The major issues considered for removal and reinstallation of the instrumentation associated with steam generator
repair are as follows:

Whether the reinstalled tubing and condensate pots will function in the same manner as theo

previously existing piping, instrument tubing, and condensate pots?

p).i
's
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Whether the reinstalled piping, instrument tubing, and condensate pots will be as reliable as the previouslyo

existmo piping, instrument tubing, and condensate pots?

Whether the reinstalled loose parts monitors will be as reliable as the existing installation?o

Upon evaluation of these issues, it is concluded that the activities covered by this safety evaluation can
be conducted without undue risk to the health and safety of the public and that this design change does
not create an unreviewed safety question as defined by 10 CFR 50.59. These conclusions are based on-

the following major points:
-

Operatiortal and seismic functionality of the level instrurMntation will not be affected since the newo

configuration will be identical to the original configuration and all replacement components will meet or
exceed the existing design requirements.

z

Relocation of the loose parts monitors will be in accordance with approved procedures. The new loose partso
i

monitors location does not effect the function of the monitors.
c -

Following modification, all affected instrumentation will be subjected to appropriate testing to includeo

functional checkout, channel calibration and rescaling as appropriate.
-

Reliability will not be affected since instrumentation, piping and tubing, including the cond(1 sate pots, tndo

9 instrument root valves, will be reinstalled in accordance with the existing installation specificatiora with
material upgrade (i.e., stainless steel versus the original carbon steel). Following installation, all
instrumentation will be recalibrated, in addition, the reinstalled tubing and condensate pots will be inspected
and tested per applicable code requirements following installation.

Removal of the optical templating bracket will have not adverse effect on the steam ganerator cubicle wall.o

The major issues considered for removal and replacement of the blowdown piping with chrome moly piping is as
_

IV.
follows:

Will the removal / replacement of the blowdown system piping significantly affect the performance or reliabilityo

of the steam genera ors or the blowdown system?.

Will the steam generator blowdown piping modifications affect any of the design basis accident analyseso

as discussed in the UFSAR7
-

Upon evaluation of these issues, it is concluded that the activities associated with the blowdown system
modifications as addressed in this safety evaluation can be conducted without undue risk to the health and safety
of the public and that no unreviewed safety questions, as defined by 10 CFR 50.59, exist. These conclusions
are based on the following major points:

The modification to the blowdown system consists of replacing the existing carbon steel piping with chrome-o

moly piping, The replaced piping enhances the capability of the blowdown system with respect to
crosion/ corrosion concems and makes the system capable of handling higher blowdown rates and velocities
than the original design. However, no increase in blowdown flowrates is required as a result of the steam

9 generator lower assembly replacement. The modified blowdown system has been seismically qualified to
applicable code requirements. All piping wi;l be reinstalled in accordance with installation specification NAS-

__ ___ - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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1009 to ensure the modified system satisfies the design basis, This modification maintains the safety-
related, seismic qualification of the blowdown system.

The steam generator blowdown system modification increases the reliability of the system and has no effecto

on the operation or overall design function of the system. Original design requirements have been met or
exceeded by the modification. Thus, this modification has no adverse impact on the existing accident
analyses presented in the UFSAR.

V. The major issues considered for the removal and replacement of the existing steam generator insulation were the
followinD:

Will there be any adverse thermal effects of the new insulation on the performance of the steamo
generators or on containment temperature?

Will the new insu!ation be a significant source of post accident debris causing an adverse impacto

on either the functioning of the containment sump or the emergency core cooling system
performance (IEN 90-0717

Will the new blanket insulation have an adverse effect on safety related equipment required to mitigate ao
design basis accident?

Upon evaluation of these issues, it was concluded that the activities associated with the removal and replacementO of thermal insulation as evaluated in this safety evaluation can be conducted without undue risk to the health and
safety of the public and that this design change does not create an unreviewed safety question as defined by 10
CFR 50.59. These conclusions are based upon the following major points:

The replacement insulation has been procured to meet or exceed the insulating properties of the existingo

insulation. Thus, there is no adverse effect on the performance of the steam generators or on containment
temperature,

The effect of insulation has been evaluated with regard to core power (heat balance) calculations. The neto

change due to improved insulation on the replacement steam generators is negligible.

The replacement insulation has been seismically designed to ensure that the insulation remains in place ino

the event of a seismic occurrence. In addition, the insulation has been evaluated in accordance with the
recommendations of Regulatory Guide 1.82. As a result of the evaluation, the RWST recirculation
switchover setpoint has been changed Isee Technical Report NE-883).

Removal and re-installation of insulation may be performed during defueling/ refueling and will be performedo

in accordance with the station heavy loads prc::edure 0-MCM-1303 01. Instrumentation which could be
damaged during insulation removal shall be isolated at the instrument root valve prior to removal of the
insulation.

As documented in DCP 90131, Appendix 4 28, Steam Generator Insulation Debris Analyses Letter Report,o

the impact of the replacement fiberglass blanket insulation with respect to the NPSH requirements for the
low head safety injection pumps and the inside and outsido containment recirculation spray pumps as well
as the potentiallong term blockage of the sump suction screens has been evaluated and determined to be
acceptable.
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I

VI. To support repair of the steam generators, numerous I.fting and handling activities associated with heavy loads
are required. The issues considered in this safety evaluation include:

Could a load drop event during the hf ting and handkng activities associated with steam generator repair resulto
in unacceptable consequences?,

Upon evaluation of this issue, it was concluded that the activities associated with heavy load handling which are
addressed in this safety evaluation can be conducted without undue risk to the health and safety of the public
and that the activities do not create an unreviewed safety question as defined by 10 CFR 50,59, These
conclusions rest on the following major points:

The polar crane has been quahfied for special over rated load lifts up to 280 tons in accordance with ASMEo

B30.2, Section 2-3.2.1.1 (see DC 90-131 Appendix 4 31, Special Overrated Load Lift Qualification, Reactor
Containment Polar Crane Bridge Structure). This capacity is adequate to handle the original /new steam
generator lower assemblies or the steam domes, along with the associated rigging equipment. All handling 4

equipment associated with the steam generator removal has been designed in accordance with accepted
industry practice (AISC Manual of Steel Construction and ANSI /ASME N45.2.15)to provide reasonable
assurance that the equipment will function as intended,

The reactor vessel is devoid of fuel for the majority of the heavy load movements associated with steamo

generator replacement, For those activities which require lifting and handling of heavy loads within/3 containment during defueling/ refueling operations, such as handling of insulation, removal of cut pipingd
sections and staging of material, these activities will be performed in accordance with the station heavy
loads procedure. Lifting and handling activities associated with the temporary jib crane will be performed
prior to complete reactor vessel defueling. All movements of loads utiluing the temporary jib crane will be
in accordance with the existing plant heavy loads program. In addition, mechanical stops have been provided
on the temporary jib crane to establish a load path boundary which ensures that failure of the crane will not
impact the defueling operation or spent fuel. Safe load paths, load handling procedures, and properly trained
crane operators will be used for the heavy lifts associated with the rigging operations,

The runway beams, the reactor cavity cover, the upper restraint temporary support, the steam domeo

laydown area and the auxiliary / jib crane support have been evaluated for their effect on permanent plant
structures end components, are within design limits, and have no adverse effect on existing structures,

Any load drop during rigging operations inside containment will not affect containment integrity of the abilityo

to contain a radioactive release due to a dropped load. Movement of loads with the temporary jib crane will
be in accordance with existing plant heavy loads procedure in previously evaluated and approved safe load
path boundaries to ensure that existing heavy load analyses bound the jib crane load handling activities. In
addition, the jib crane will be provided with mechanical stops to limit the boom travel so that the refueling
canal or spent fuel cannot be impacted. Lifting and handling activities performed during defueling will be
accomplished in accordance with the existing station heavy loads procedure to ensure safe load handling
with the plant in this configuration. To preclude any possible adverse effects on stored spent fuel or systems
shared with Unit 2 as a result of a postulated steam generetor drop, all component cooling water, service
water, fuel pit cooling and refueling purification system, and instrument air lines to/from the containment

O

- - - - - - - - - -
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will be isolated during rigging operations for the steam domes and lower assemblies. Thus, no adverse
impacts on stored spent fuel or spent fuel cooling would result from a postulated heavy load drop inside the
containmeat.

Coincident with equipment hatch removal, containment purge system alignment and operation will 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,
will be in use adjacent to the equipment hatch and periodic air sampling will be performed. A temporary;
cover will also be available to isolate the hatch opening in case of loss of the containment purge exhausC
system. For these reasons, there is a negligible potential for any unmonitored leakage out of the equipment *
hatch, This nothwithstanding, the radiological consequences of a postulated drop of an old steam generatost
lower assembly inside the containment, during movement from the equipment hatch platform to thM
transporter, or for a drop within the protected area, have been evaluated against the radiologicaf
consequences of other events in the same class of postulated accidents, such as the rupture of a waste gas
or volume control tank. Based on this comparison, it is concluded that the drop of a steam generator lower
assembly and the potential radiological releases as a result of this drop are within applicable regulatory limits
and are bounded by the consequences associated with existing accidents previously evaluated in the UFSAR
(Reference DC 90131 Safety Evaluation Question 648). A postulated drop of a steam generator lower
assembly adjacent to the equipment hatch could result in damace to the equipment hatch or locally to the
containment structure, but significant structural damage to the containment would not occur. Moreover,
containment leaktight integrity is not required at this time. Further, no safety-related equipment could be
impacted by a pastulated drop at this location. (Reference DC 90-131, Appendix 418).

Vll. During movement of the steam generators lower assemblies on the transporter, the following issues have been
addressed;

Could the surcharge loads imposed by the loaded transporter or prime mover on buried utilities damageo

equipment or components within the haul route?

Could the drop of the old steam generator lower assembly from the transporter result in unacceptableo
consequences?

Could safety related structures along the haul route be adversely impacted by transport of the old steamo
generator lower assemblies?

Upon evaluation of these issues, it was concluded that the activities associated with transport of the old steam
generators to the old steam generator storage facility as addresse iin this safety evaluation can be conducted
without undue risk to the hsalth and safety of the public and that the activities do not create an unreviewed
safety question as defined by 10 CFR 50.59. These conclusions rest on the following major points:

The steam generator haul route has been evaluated and buried utilities within the haul route which can beo

subjected to the surcharge loadings associated with the loaded transporter, prime mover or the transporter
test weight have been identified and protected, if required, to ensure that the equipment or components are
unaffected by the movement.

Cover plates have been designed and will be installed on the old steam generator lower assembly prior too

.O removal of the old steam generator from the protected area. These cover piates have been designed to
remain intact in the inadvertent drop of the steam generator lower assembly from the transporter or during

. _ _ _ _
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offload of the lower assembly at the o.d steam generator storage facility. Thus, in the event of a drop of
the steam generator from the transporter, no adverse consequences result since the old steam generator
integnty is not breached.

Structures and components buried and adjacent to the haul route have been evaluated for a postulated dropo

of a lower assembly or the transporter test load (Reference DC 9013-1, Appendix 418, Report for the Haul
Route inspection and Evaluation) and determined to be acceptable. Furthermore, to ensure control and safe
transport of the lower assemblies and the load test. the speed of the transporter will be limited to 5 miles
per hour, the transporter bed will be level within 5 degrees and the centerline of the steam generator will
be kmited to a maximum of 12' 3' above grade to ensure the integrity of the steam generator in the unlikely
event of a drop from the transporter. Thus, safety related structures buried or adjacent to the haul route
will be unaf fected in the unkkely event of a generatcr or transporter load test weight drop off the transponer.
No adverse impacts on Unit 2 operation would result.

Vlli. The major issues associated with installation of temporary modification associated with the steam generator repair
are as follows:

Could installation of temporary modifications adversely affect plant operations?o

Are adequate separation requirements provided between safety related and non safety related powero
supplies?

/%
V. Could permanent systems be adversely affected by installation of the temporary modifications associatedo

with the steam generator replacement?

Upon evaluation of the temporary modifications associated with steam generator replacement, it is concluded that
the activities covered by this safety evaluation can be conducted without undue risk to the health and safety of the
public or the plant and that this activity will not result in an unreviewed safety question as defined in 10 CFR 50.59.
These conclusions were based on the following:

The purge exhaust and supply system will be operated in accordance with approved procedures and within itso

design flow rates. No modifications to the logic associated with containment purge operation or with
containment isolation are performed. Thus, the capability of the purge system will not be affected as a result
of this temporary modification. In addition, this temporary modification affects only the purge system ductwork
within Unit 1 containment and will have no adverse affect on the capabikty of the purge system to support Unit
2 operation, if required.

No modifications are being made to the plant power distnbution system. Therefore, there is no impact on theo

physical separation between non Class 1E and Class IE power supplies. Temporary power will b- from RCP 18
power feeds during implementation which is a non Class 1E supply,

Movement of loads with the temporary jib crane will be in accordance with the existing heavy loads procedureo

in previously reviewed and approved safe load path boundaries. In addition, the jib crane will be provided with
mechanical stops to limit the boom travel so that the refueling canal or spent fuel cannot be impacted,

Loads on permanent plant structures as a result of installation of the reactor cavity cover, the auxiliary / jib crane,o

g and the temporary support for the steam generator upper lateral support have been evaluated and determined
to be acceptable.
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All temporary modifications will be rernoved and the affected systems returned to normal operating status prioro

to completion of the steam generator repair outage. This includes removal of the reactor cavity covet and
auxiliaryfjib cranes.

O

O
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19. Identify amlicable Updated Fina' safety Analysis keport (UFsAR) sectione.

See Page 3A for response.

20. Identif y applicable Technical specificatione sectione.

See Page 3B for response.

21. Identify any other references used in this review.

See Page 3C for response.

Part C - Stema Considered By This Safety Evaluation

troert syplementet Pages if Addittoral space if seeded For Entanations. Use * Safety Evaluatim. supplemental Pag,aFors No. T50928 Doabte Asteriak (**) Itese Arswered "Yes* aagJire Desien Authority AmroveL (s* 72 75 Page 12 of 12).

22. Will the operation of any system or ccuponent as descrf bed in the safety Analysis Report () Yes (X) No
be altered? This includes abandorvment of equipment or extended periods of equipet out **
of service. Explain.,

/V;
See Page 3C for response.

23. Will the activity alter the performance characteristics of any safety related system or I 1 Yes (X) hoccaponent? Action statements, jumpers, and temporary modifications should be reviewed. **
Explain.

See Page 3E for response.

24. Wilt the ability of operators to control or monitor the plant be red;ced in any way? () Yes (X) NoE xp'. a i n.

See Page 3F for response.

25. If a Jupper is involved, are testing requirements se stated on the junper adequate to ( 1 Yes (K1 hoensure operacility arter installation as well as after removat? Explairi.

See Page 3F for response.

,.

!
"

us



V) VIR:lNIA POWi*R( SAFETY EVALUA TION
PAGE 3A 0F 12

VPAP.3ool Rev.1 RIS 14

DC 90-131, STEAM GENERATOR REPLACEMENT / NORTH ANNA / UNIT 1
h
V rt e ApptIcabte Beferenree (CentienJed)

.

19. Identify applicable Updated Final Safety Analysis Report (UFSAR) sections.

1. UFSAR Section 3.7 - Seismic Design
UFSAR Section 5.5.2 Steam Generator
UFSAR Section 5.5.4 Residual Heat Removal System
UFSAR Section 5.6 Reactor Coolant Systeta Instrumentation Application
UFSAR Section 10.3 Main Steam System
UFSAR Section 15.1 Normal Operation and Operational Transients
UFSAR Section 15.2 - Faults of Moderate Frequency
UFSAR Section 15.3 -Infrequent Faults
UFSAR Section 15.4 Limiting Faults
UFSAR Tables 3.711 and 3.712 - Representative Listing of Seismic Design Margins
UFSAR Tables 5.2-4 through 5.213 Steam Generator Primary Secondary 3oundary Components
UFSAR Table 5.217 Faulted Cendition Loads for the Reactor Coolant Pump Foot
UFSAR Table 5.518 Maximum Steam Generator and Reactor Coolant Pump Foot Load
UFSAR Table 5.519 Maximum Load, Supports
UFSAR Table 5.5 20 Maximum Load, Snubbers and Struts
UFSAR Table 5.2-22 pressure Boundary Component Material
UFSAR Table 5.5 3 - Steam Generator Design Data
UFSAR Appendix 6A Mass Energy Release Rates During Reflood

ll. UFSAR Sections 5.1.1.4, 5.2.3.1.2, 5.5.3 - RCS Piping
UFSAR Sections 10.3, 10.3.2 - Main Steam System

'O UFSAR Sections 10.4 Other Features of Steam and Power ConversionV UFSAR Figure 10.4 7 - Chemical Feed System
UFSAFs Figures 10.4 8,10.4 11 through 10.414 - Feedwater Piping

Ill. UCSAR Section 3 - Design Criteria
UFSAR 3ection 5.5.2 Steam Generator
UFSAR Section 7.2.1.1.5 - Steam Generator Trips
UFSAR Section 7.2.2.3.5 Steam Generator Water Level and Feedwater Flow
UFSAR Section 7.7.1.7 - Steam Generator Water-Level Control

IV. UFSAR Sections 10.4.6.2,10.4.6.3 and 10.4.6.5
UFSAR Figure 10.417
UFSAR Tables 3.21 and 5.5 4

V. UFSAR Sections 5.5.2 - Steam Generator
UFSAR Sectioq 6.2 Containment Systems
UFSAR Section 6.3 Emergency Core Cooling Systems
UFSAR Section 15.3 Accidents Analysis, Condition ||1-Infrequent Faults
UFSAR Section 15,4 Accident Analysis, Condition IV - Limiting Faults

VI. UFSAR Section 9.1 Fuel Handling and Storage
UFSAR Section 6.2 - Containment Systems

Vll. UFSAR Section 3.5.4, Design For Missiles Postulated Outside of Reactor Containment.

O
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Vill. UFSAR Section 1.2.10 -- Auxiliary Systems
UFSAR Section 6.2.1.3.2.1 - Refueling Cavity
UFSAR Section 8.1.2 - Onsite Electric System
UFSAR Section 8.3.1 -- Alternating Cerrent Power System
UFSAR Section 9.1.4.3.1 - Refueling Cavity
UFSAR Section 9.4.9 - Containment Structures
UFSAR Chapter 15 - Accident Analyses

20. Identify applicable Technical Specifications sections.

l. Tech, Spec. Section 2.2 Limiting Safety System Settinos
Tech. Spec. Section 3/4.3.1 - Reactor Trip System Instrumentation
Tech. Spec. Section 3/4.3.2 - Engineered Safety Feature Actuation System Instrumentation
rech Spec. Section 3/4.4.5 Steam Generator Tube inspections
Tech. Spec Section 4.0.5 Surveillance Requirements
Tech. Spec. Section 5.4.2 Reactor Coolant System Volume

11. Tech. Spec. Section 3/4.4 - Reactor Coolant System

Tech. Spec. Section 3/4.3.1 Reactor Trip System Instrumentation
Tech. Spec Section 3/4.3.2 Engineered Safety Feature Actuation System instrumentation
Tech. Spec. Section 3/4.3.3 - Monitoring Instrumentation
Tech. Spec. Section 3/4.4.1.3 - Reactor Coolant System - Shutdown
Tech. Spec. Section 3/4.9.8.1 - Refueling Operations -- Residual Heat Removal (RHR) and Coolant Circulation

Normal Water Levels
Tech. Spec. Section 3/4.9.8.2 Refueling Operations Residual Heat Removal (RHR) and Coolant Circulation

Low Water Levels

IV. Tech. Spec. Section 3/4.4.5 Steam Generator Tube inspections

V. Tech. Spec. Section 3/4.4.5 - Steam Generator Tube inspections
Tech. Spec. Section 3/4.4.0 - Containment Systems
Tech. Spec. Section 3/4.5.2 - ECCS Subsysterns -
Tech. Spec. Section 3/4.5.3 ECCS Subsystems
Tech. Spec. Section 3/4.6.2 - Depressurization and Cooling Systems
Tech. Spec. Section 3/4.7.2 Steam Generator Pressure / Temperature Limitations

VI. Tech. Spec. Section 3/4.6.1 Containment Integrity
Tech. Spec. Section 3/4.9,11 - Spent Fuel Pool Water Level

Vil. None

Vill. Tech. Spec. Section 3/4.8.2.2 -- A.C. Distribution (Shutdown)
Tech Spec. Section 3/4.9.4 - Containment Building Penetrations
Tech. Spec. Section 3/4.9.9 -- Containment Purge and Exhaust Isolation Valves

O
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21. Identify any other references used in this review.

I. Westinghouse letter VP 297 to Virginia Power, dated August 7,1991.
Technical Report NE 883, Safety Analyses and Evaluations Supporting North Anna 1 Operation Following SteamGenerator Replacement

(L Calculation 02072.13 NP(B)-008 XE, " Seismic Evaluation of the Unit 1 Reactor Coolant Loops and Reactor Coolant
loop Components After Cutting the Hot Leg and Crossover Legs at the Steam Generator Nozzles"
Calculation 02072.13-NPIB) 009 XE, " Evaluation of the Unit 1 Secondary Side Reactor Coolant Loop Branch Lines
After Their Severance from the Steam Generator *

lit. None

IV. NRC Information Notice No. 91 18
NRC Generic Letter 89 08
NRC Bulletin 87-01

V. NRC Information Notice No. 90 07, January 30,1990.
Stone and Webster Letter NAS 20,879, dated June 29,1992.

VI. NUREG-0612, " Control of Heavy Loads at Nuclear Power Plants"

Stone and Webster Letter Report Special Overrated Load Lift Qualification, Reactor Containment Polar Crane BridgeStructure

Station Drawing 13075 EY-8A 1
Westinghouse drawing 6142E91.
Stone and Webster Report for the Haul Route Inspection and Evaluation

Vill. None

For a completo list of references, see DC 90-131, Section 6.0, References.

Pe.ct C - Itens consideced By Thie safety EvalustIon (centinued)

22. Will the operation of any system or component as described in the Safety Analysis Report be altered? This includes
abandonment of equipment or extended periods of equipment out of service. Explain.

l.
The new SG has equivalent desiga parameters as the original SG and subsequently, there will be nc change to its
operation as described in the UFSAR. The new SGs will be more efficient and are expected to achieve design steam
pressure at a lower operating average reactor coolant temperature. Therefore, the operational parameters predicted
in the Westinghouse Thermal / Hydraulic Report (DC 90-131. Appendix 4-26) were calculated using the lower T,,.
These operational parameters will be incorporated into the Operating Procedures and the !&C Procedures and require
a change to the UFSAR. The SG will not be taken out of service and the upper restraint will not be removed when
reouired to be operational per the Technical Specifications,
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22, (Continuedi

ll. The replacement piping will be functionally identical to the current RCS, main steam, feedwater, chemical feed,
sampling and wet layup piping. The operation of systems or aponents will not be altered. No equipment will be
abandoned. However, these systems will be removed fron, service dunng unit outage to accomplish the piping
remova"rsplacement in support of SGR. The reactor coolant loops A, B, md C will have temporary shielding installed
on the hot 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. Cutting operations for the Loop A and C RCS piping will not be performed until all fuel has been
offloaded. The acceptability of these configurations is documented in DC 90131, Reference 6.12.21 The loop
isolation valves shall be isolated prior to making any piping cuts. The acceptability of the RC loops A, B. and C piping
severed from the steam generators after fuel is removed from the reactor la also documented in DC 90-131,
Reference 6.12.21.

Secondary plant piping systems including main steam, feedwater, feedwater drain, wet layup, steam generator
blowdown and shell drain, chemical feed, sampling, and steam generator level instrumentation are also planned to be
severed from the steam generators while fuel is 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 components. Potential loads considered include deadweight and seismic
effects. This evaluation is documented in DC 90131, Reference 6.12.22.

Decontamination of the RCS piping in the vicinity of the cut locations will be performed after fuel offload it.
accordance with approved procedures to minimize the base metal removal and to ensure that the piping integrity is
not compromised.

The reinstallation of SG level instrumentation will result in instrument tubing and condensate pots being functionally
a.

identical to the original tubing and condensate pots. No equipment will be abandoned. Level instruments will be
removed from service to accomplish the piping removal / replacement in support of SGR. Following relocation of the
loose parts monitors, a channel check will be performed to verify the operability of the instrument.

IV. The blowdown system modification will require a revision to UFSAR to detail changes made to the steam generator
blowdown piping system arrangement. Specifically, the change in pipe size and pipe class for the new 1 and 21/2
inch chrome moly blowdown lines connected to each steam generator needs to be updated. Although the blowdown
system modification replaces a port.on of the blowdown system with larger diameter piping, the system will be
operated at c.e existing blowdown flow rates. No equipment will be abandoned. The system will be removed from
service during unit outage to accomplish the blowdown system modification.

V. As a result of insulation removal and replacement, the operation of systems and components, as described in the
UFSAR, will not be altered. A debris analysis (DC 9013-1, Appendix 4 28, Steam Generator Debris Analyses Letter
Report) has been prepared to address the effect of the replacement insulation on the containment sump analysis,
Calculations performed in support of this debris analysis indicate a reduction of NPSH margin for the inside and outside
recirculation spray pumps. However, adequate NPSH margin is still available for the recirculation spray systems. The
calculations have also determined that an increase in NPSH will result for the low head safety injection pumps,
assuming the RWST LHS1 switchover level setpoint change is implemented.

During rigging activities, the operation of systems and components, as described in the Safety Analysis Report, willVI.

not be altered. No equipment will be abandoned. Lifting and handling activities associated with the jib crane will be
conducted in accordance with the plant heavy loads procedure. In addition, the jib crane will be provided with

O mechanical stops to prevent loads from impacting the refueling canal or spent fuel.

e
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22. (Continued)

Vll. The steam generator haul route activity will not alter the operation of any systems described in the UFSAR for either
Unit 1 or Unit 2. No equipment required to be operational will be removed from service to perform this activity. This
activity does not involve abandoning any equipment. Components within the hael route have been evaluated and have
been determined to be unaffected or adequate protection will be provided to ensure no damage to buried or adjacent
utilities will occur.

Vlli. The temporary modifications made to the purge system and the temporary electrical power connections will not alter
the operation of any systems as described in the UFSAR. No equipment required to be operational will be removed
from service for extended periods of time to accomplish the installation of temporary services. All affected systems

i

will be operational at the completion of the SGR outage. Loading to permanent structures associated with the reactor
cavity cover and the auxiliaryfjib cranes, runway beams, and laydown of the stem domes have been evaluated and
determined to have no adverse impact on the existing structures.

23. Will the activity alter the performance characteristics of any safety related system or component? Action statements,
jumpers, and temporary modifications should be reviewed. Explain.

l.
Upon completion of the steam generator vesse: repair activity, the steam generators will be functionally identical to
the current steam generators. Perforn ance characteristics of safety related systems and components will not be
altered by the repair of the steam generators.

# . All the piping will be replaced to its original configuration. The parformance characteristics of safety related systems
and components will not be altered by the piping removal and aplacement.

Ill. Allinstrumentation tubing and the condensate pots will be reinstalled to their originalconfigurations. The performance
characteristics of safety-related systems and components will not be altered by the piping, instrument tubing, and
condensate pots removal and reinstallation. Recalibrationhescaling, as appropriate, will be performed following the

{
instrumentation modification associated with steam generator level indication. Acceptability of the loose parts
monitors following relocation will be established by performance of a channel check. Thus, the instrumentation will
be verified to be operable following the modification.

IV. The steam generator blowdown system modification will not alter the system blowdown flow rate, therefore, the
performance characteristics of safety-related systems and components will not be a'tered.

V. The new steam generator insulation will meet or exceed the performance characteristics of the old insulation. The
impact of the replacement fiberglass blanket insulation with respect to the N!'SH requirements for the low head safety
injection pumps and the inside and outside containment recirculation spray pumps as well as the potential long term
blockage of the sump suction screens has been evaluated and determined to be acceptable provided a setpoint change
to the RWST LHSI switchover setpoint is performed. (DC 90-13-1, Appendix 4-28, Steam Generator Insulation Debris
Analyses Letter Report).

VI. The rigging activities will not require the connection to or support from any active safety related equipment or
systems. Performance characteristics of safety-related systems, components and structures will not be altered by
rigging operations.

* " '
. Us of the steam generator haul route will have no adverse impact on any active safety-related equipment or systems,

therefore, performance characteristics of safety-related systems and components will not be altered.

1

_
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/3. (Continued)

Vllt. *emporary modification of the containment purge system will have no affect on the capability of the purge to perform
its function. The modification is performed within containme .. and will not effect the capability to isolate containment
or prevent purge operation in support of Unit 2, if required. Following completion of steam generator replacement
activities but prior to reload, the purge system will be restored and tested in accordance with approved procedures
to ensure that the purge system functions in accordance with the design basis. Other temporary modifications have
been evaluated for their effect on permanent plant structures and the loads imposed by these modifications have been
determined to be acceptable.

24. Will the ability of operators to control or monitor the plant be reduced in any way? Explain.

Ill. During the instrumentation removal and replacement activity, all applicable plant technical specification requirements
will be foliowed. Upon completion of the modification, the instrumentation affected will be recalibrated/rescaled, and
tested, as required to verify the instruments has been returned to their original state and to verify instrument
operabihty.

Vill. The temporary services activity will not reduce the ability of the operators to control or monitor the plant in any way.
The containment radiation monitoring system will temain functional to isolate the purge system upon identification
of abnormal containment radiation levels.

None of the following activities involve any modifications to control or monitoring circuits, therefore, they do not
impact the ability of the operators to control or monitor the plant:

1. Steam Generator Vessel Repair
11. Piping Removal and Replacement
IV. Blowdown System Modification
V. Insulation Removal and Replacement
VI. Rigging Activities
Vll. Steam Generator Haul Route

25. If a jumper is involved, are testing requirements as stated on the jumper adequate to ensure operability after
installation as well as after removal? Explain.

Vill. The temporary services activity will raquire that the RCP-1B feeder breaker 15B3 be temporarily modified to bypass
pump motor interlocks. This modification will involve a jumper or temporary procedure, but will not disable any,

system or function required to be available during the modes of operation planned for the outage. The jumper, if
required, will be removed aad breaker checkouts will verify operability of the breakers prior to plant start-up. RCP
breakers are non safety related.

No jumpers are required for any of the following activities:

1. Steam Generator Vessel Repair
11. Piping Removal and Replacement
Ill. Instrumentation Removal and Replacement
IV. Blowdown System Modification
V. Insulation Removal and Replacement
VI. Rigging Activities'

Vll. Steam Generator Haul Route

w
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26. Could the proposed activity ef f ect reactivity? Explain. The tesctor Engineer (X) Yes ( ) hosust o mrove the emplenetton for "Yes' answers. [Causitment 3.2.9) **

See Page 4A for response.

26A. Reactor EngY??fMA
r signature 268. Date

/ 9 2r-92
27 Wit! the activity significantly increase the potentist for personnel injury or equipment ( ) Yes (X) Wodamage?

See Page 4 A for response.

28. WitL the activity create or increase the Levels of radiation or airborne radioactivity? (x) Yes ( ) NoWitt that change result in a sigriificant unreviewed envirorsnentet impact, a sigalficant
increase in occt04tional exposure, or a significant change in the done to operators
perf orming tasks outside the filtered air txmdery & ring a design basis occident (GDC 19)? () Yes (x) NoExplain. The $tperintendent Radiological Protection eust approve the explanetton for "Yes"
onewers.

See Page 4B for response.

/ ,W/ n
28A. Superints,- @ lot cal Prot signature 288. Dep /. =W ) , &( V f/ S|/ f A,

Could the' activity change or decrease the ofNctiverIets of the e[hy plan? Explain. ( 1 Yes (X) No
29.

The Coordinator tmergency Preparochese must approve the explanet'lon for "Yes* answers.

See Page 4C for response.

29A. Emergeiv:y Propere@ess Coordinator $lgnature 298. Date

30. Will the conse<pences of f ailure for this activity ef fect the ability of systems or ( ) Yes IX) Nocomponents to perform safety f 6nctions? Describe the modes and consequences of
failure considered W ring this evaluation.

See Page 4D for response.

3(d

- __ _ _ _ _ __________
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26 Could the proposed activity affect reactivity? Explain.

l. As discussed in the reactivity management review conducts.d for DC 90131, Appendix 413, the steam generator
vessel repair will result in the operational characteristics of the repaired steam generators being essentially identical
to those of the old steam generators. However. T,,, will be changed from 583 to 580.8 'C. The effects on reactivity
due to the change in T,,, have been addressed in the Nuclear Core Design and Licensing checklist used as design input
for reactivity related analyses for North Anna Unit 1 cycle 10 reload analysis. Reactivity effects as a result of an
increase in RCS primary side volume as well as RCS and main steam flowrate have been addressed in Technical Report
NE 883 and the necessary instrument scaling and setpoint changes have been provided in DC 90131.

V. The new insulation has performance characteristics that meet or exceed those of the old insulation. Therefore, the
impact of the new steam generator insulation material on the heat balance program has been evaluated. The new
insulation material has essentially the same insulating capabilities as the existing material and therefore, has no
measurable impact on the heat balance program and, consequently, reactivity.

None of the following activities affect reactivity:

11. Piping Removal and Replacement
111. Instrumentation R9moval and Replacement^

IV. Blowdown System Medification,

VI. Rigging Activities
Vll. Steam Generator Haul Route
Vill. Temporary Services

27. Will the activity significantly increase the potential for personnelinjury or equipment damage?

During the implementation phase of steam generator repair, there is some increase in the potential for personalinjury
and equipment damage due to the size of the vessels and the amount of associated construction effort. The maloc
risks are those associated with work on plant systems, rigging in and out of heavy components, and industrial safety.
All activities associat6d with lifting and handling will utilize the existing heavy loads procedure or other approved
project procedures to ensure that the rigging is performed in accordance with industry requirements and good riggingpractices.

The risk associated with this large construction effort will be minimized by adherence to the requirements of station
tagging procedures, generation of work procedures, use of mockups, rigging evaluations, and good work practices.

Upon completion of steam generator repair, the original plant configuration will be restored, therefore, there will be
no increase in the potential for personal injury or equipment damage during subsequent plant operation.

All portions of the following activities will be accomplished in accordance with existing plant safety precautions:

1. Steam Generator Vessel Repair
11. Piping Removal and Replacement
111. Instrumentation Removal and Replacement

( IV. Blowdown System Modification

_. . . _ _ - _ _ _ _ _ _ _
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VI. Rigging Activities
Vll. Steam Generator Haul Route
Vill. Temporary Services (Impact on permanent facilities (nly)
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28. Will the activity create or increase the levels of radiation or airborne radioactivity? Will that change result in a
significant t,nreviewed environmentalimpact, a significant increase in occupational exposure, or a significant change
in the dose to operators performing tasks outside the filtered air boundary during a design basis accident (GDC-19P

1. Dunno the SGR, there will be increased occupational exposure to radiation. Various measures will be taken to reduce
this exposure to ALARA.

The steam generator vessel repair willinclude a general decontamination of the containment building to ^nsure that
personnel exposures are maintained ALARA. The reactor refueling cavity will be decontaminated to minimize airborne
activity. The containment purge system will be operated during the repair and will be balanced so as to maintain a
positive airflow into the containment.

The secondary side of the original steam generators will be kept full of water as long as possible prior to cutting and
lifting operations to provide shielding from the radioactive material contained inside the primary tubes.

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 respimors will be used as necessary.

Mock up training and specialized tools will be used in a number of instances to minimize exposuras. Automated
cutting, milling, and welding machines will be used to the extent practicable to reduce doses in high radiation areas.
These machines typically run on tracks attached to the pipes and allow personnel to stand back in a lower radiation
area to obser to the correct operation of the machines.

O Following replacement of the steam generator lower assemblies, the occupational exposure associated with steamD
generator maintenance during outages is eFoected to decrease due to the improved design of the replacement
assemblies with respect to tube degradation. This improved design reduces the steam generator maintenance and
tube plugging required for the old assemblies.

The piping removal and replacement activity will result in minimal airborne releases from cutting the main steam,11.

feedwater, RCS, and other miscellaneous piping. Use of a milling machine for making cuts will minimize the potential
for airborne releases. Temporary ventilated enclosures with HEPA filters will be employed as needed during pipe
cutting operations to minimize the spread of airborne contamination.

Decontamination of the reactor coolant system pipe ends will also be performed. An abrasive blast decontamination
of the internal surfaces of the reactor coolant system hot / crossover leg pipe ends will reduce overall exposure during
the machining and welding processes.

In addition to the pipe decontamination, shielding of reactor coolant piping will be provided to reduce dose rates
to workers involved in the cutting, pipe end preparation, and welding of the reactor coolant pipe ends.

Ill. Allinstrument tubing to be replaced is connected to the secondary side of the steam generator which contains little
or no contamination. Due to the small size of the cuts made on the piping and instrument tubing, airborne radiation
will not be increased as a result of the cutting of the instrumen'. tubing.

V. The insulation being removed is encapsulated on all sides and will be handled so as not to contribute to airborne
radioactivity.

O.

I

!
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28. (Continued)

V1. Prior to removal of the lower assemblies from contair. ment, the SGLAs will be drained and cover plates will be installed
on alllower assembly nozzle openings t.i t a pesonnel exposure during rigging as well as to provide a sealed
package. In addition, prior to ren.aai trom containment, the lower assemblies wal be coated with an encapsular'
to fix allloose surf ace contamination to the lower assemblies. Coincident with equipment hatch removal, containmeig
purge system alignmerit and operation will be in accordance with Operating Prccedure 21.2 so as to minimize any agleakage out of the containment.

In aodition to the vent stack monitors and the containment area radiation monitorsP
a continuous air monitor will be in use adjacent to the eouipment hatch and periodic air sampling will be performe
A temporary cover will also be available to isolate the h6tch opening in case of loss of the containment purge exhaus
system. For these reasons, there is a negligible potential for any unmonitored leakage out of the equipment hatch. ~

Vll. During transport of the lower assemblies to the old steam generator storage facility, cover plates will be installed to
reduce personnel exposure. Loose garface contaminatiori will be encapsulated to the lower assembly. Appropriate
radiological controls during transport will be provided to ensure that all personnel maintain a safe distance from the
transporter and that at:tivities associated with the transport to the old steam generator storage facility are performed
util. zing ALARA principles.

Following tne temporary modifications to the purge system, the system will continue to perform its design functionVl|l.

tnd isolate upon rt.ceipt of a containment radiation signal. These temporary modifications do not impact any
rad! active system. material, or equipment, therefore. the temporary services will not create or increase levels of
radiation or airborne radioactivity.

O or increase levels of radiation or airborne radioactivity:The following activity does not normally involve a radiation source or radioactive fluids: therefore, they do not create

IV. Blowdown System Modification

29. Could the activity change or decrease the effectiveness of the emergency plan? Explain.

The following activities will have no impact upon the effectiveness of the emergency plan:

1. Steam Generator Vessel Repair
11. Piping Removal and Replacement
til. Instrumentation Removal and Replacement
IV. Blowdown System Modification
V. losulation Removal and Replacement
VI. Rigging Activities
Vll. Steam Generator Haul Route
Vill. Temporary Services (Impact on permanent facilities only)

O
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30. Will the consequences of failure for this activity affect the ability of systems or components to perform safety
f anctions? Desenbe the modes and consequences of failure considered during this evaluation.

I & 11. Cutting of the secondary system piping and reactor coolant piping may occur prior to fuel offload. During the
maia steam and feedwater cuts, these systems are not required to be operable and will not be utilized to remove
decay hsat from the reactor core. Also prict to fuel offload, the B reactor coolant loop may be severed. Prior
to severance of RCS piping, the loop stop valves will be isolated to maintain the reactor coolant system fluid
boundary. Cutting operations for Loop A and C RCS piping and removal of the upper restraints will not occur until
after defueling. In this configuration, the RHR system remains available to remove decay heat The acceptability
of operation with the loop stop valves isolated and the means available for backup cooling should RHR be lost
in this configuration is documented in Techdcal Report No. 865, Rev.1. Installation flaws will be detected and
corrected in accordance with ASME Section XI and verified to meet design criteria and code requirements prior
to plant operation. This includes NDE and hydrostatic testing. Critical SG parameters will be verified during
performance testing. Technical Report NE 883 evaluates the performance of the replacement steam generators
under postulated accident conditions. For each of the accident analyses reviewed, it was concluded that all
acceptance critena would continue to be met for operation following steam generator replacement and that the
UFSAR conclusions for each event would remain valid.

Ill. The instrumentation will be reinstalled to meet or exceed the existing design requirements including all technical
specification requirements applicable to the instruments being modified will be met. Prior to being placed in service,
the installation will be venfied to meet jesign criteria and code requirements. Calibration and rescaling will be
perfornied on all instrumentation to verify the repair has had no adverse effect on instrument nperation. During
operation, the systerr. is bound by existing UFSAR accident analysis. Therefore, failure of this activity during
construction or operation does not affect the ability of systems or components to perform their safety function.

A Dunng construction activities, the blowdown system performs no safety function, The system is being replaced with
components that meet or exceed the existing functional requirements. Any flaws in the installation will be detected
and corrected in accordance with ASME Section XI and verified to mset the existing design criteria and code
requirements. Since the system has been reinstMled to meet or exceed the existing system requirements, the failure
of this system during operation is bounded by the existing UFSAR and therefore does nbt affect the ability of systems
or components to perform their safety function.

V. The steam generator insulation does not perform any safety function. Failure of the replacement insulation during
postulated accidents as described in the UFSAR have been evaluated. The insulation will be seismically designed and
installed to ensure that the insulation remains in place following a seismic occurrence, in addition, the insulation L
been procured to meet or exceed the containment post accident environmental conditions. A debris analysis (DC 90
13-1, Appendix 4 28 Steam Generator Debris Analyses Letter Report) has been prepared to address the effect of the
ieplacement insulation on the containment sump analysis Calculations performed in support of this debris analysis
indicate a reduction of NPSH margin for the inside and outside recirculation spray pumps. However, adequate NPSH
margin is still available for the recirculation spray systems. The calculations have also determined that an increase
in NPSH will result for the low head safety injection pumps assuming the RWST LHS! switchover level setpoint
change is implemented.

VI. Rigging activities will be performed in accordance with the station heavy loads procedure prior to reactor defueling.
Subsequent to defueling, there are no in containment systems or components required to perform a safety function.
To preclude any possible adverse 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 will be
isolated during rigging operations for the steam domes and lower essemblies. No adversc impacts on stored spent
fuel or spent fuel cooling would result from a postulated heavy load drop inside the containment.
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30. (Continued)

Vll. The steam generator haul route study evaluated the transport path and potential impact on plant systems and I

t,tructures. Transporter, prime mover and transporter test weight loadings on underground systems, as wall as the
impact of a lower assembly drop onto these underground systems from the transporter, have been reviewed and,
where necessary, road improvem3nts and protection of buried utikties have been provided. TranspoM of the steam
gen:ritors or the haul route kad test will not affect systems which are required to perform safety functions,

Vill The te nporary rnodification to the purge system does not affect the ability of the system to perform its safety )

;
functLn. The modification only directs the air intake to the upper dome of containment, A failure of the attachment !

to the purge system will not affect the ability of the system to isolate the containment, purge the containment or
eff ect the ability of the purge system to support Unit 2, if required. The temporary jib crane utilized during defueling
will be operated in accordance with the existing station heavy loads procedure and will have mechanical stops to
prevent movement of loads over the refueling canal or spent fuel. These precautions willlimit the effects on saiety
systems in the inadvertent event of a load drop. The remainder of the temporary utilities have been evaluated for their
impact on permanent plant structures and have been determined to have no adverse effect on systems that perform
safety functions.

A
-

p
V
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31A. Will the activity cause owipment to be exposed (or potentially exposed) to adverse [ ] Yes [x] wocorditions, including those created by temperature, pressure, hueidity, radletion "meteorological conditions?
(Camaitment 3.2.111

318. If Tes, could these conditione lead to equipmant f ailure, or a dangerous atmosphere?
Emplein. [ } Yes (x) to

"

See Page SA for response.

32. Could felture of the activity Jay; back into protective circuitry? Explain. ( ) Yes (x) ho

See Page SA for response.

33. Cout a f ailure of the activity feed back into control circuits inportant to stable ( ) Yes (X) Noplant operation. (e.g. f eedwater control, control rode)? (Comunitamt 3.2.12)

See Page 58 for response.

OO
._

34 Could the activity af fect emergency diesel generator sequencing logica (Irv.lu$fn0 ( ) Yes (X) Notesting Logics), or other logics laportant to safety. (Cassnitment 3.2.8) 6*

See Page SB for response.

35. Could the activity cause a toss of separation of instrument chamets/ trains or ( ) Yes (X) Noelectrical power atsplies? Explain. "

See Page SC for response.

36. Will the activity involve the addition or deletion of any loads on the Class 1E electrical
Explain. ( ) Yes [X) Nodistribution system?

**

See Page SC for response,

O
l V
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31A/B.
Will the activity cause equipment to be exposed (or potentially exposed) to adverse conditions, including those
created by temperature, pressure, humidity, radiation, and/or meteorological conditions? [ Commitment 3.2.111
If Yes, could these conditions lead to equipment failure, or a dangerous atmosphere? Explain.

This design change installs equipment which could be potentially exposed to a LOCA, MSLB, and HELB environments.
Yet, there is no potential for exposing equipment to a more harsh environment than existed prior to the SGR,
Components being installed as replacements as part of this design change will meet or exceed the design and
qualification requirements for use in containment and will be replaced in the same configuration as the original
equipment. (Reference DC 90-131, Appendix 4 23, Technical Report NE 883L None of the following activities will
cause the peak and long term containment conditions of pressure, temperatore, humidity, and/or radiation levels to
increase:

1. Steam Generator Vessel Repair
11. Piping Removal and Replacement
Ill. Instrumentation Removal and Replacement
IV. Blowdown System Modificatien
V. Insulation Removal and Replacement
VI. Rigging Activities
Vll. Steam Generator Haul Route
Vill. Temporary Services (Impact on : ,,manent facilities only)

Could failure of the activity feed back into protective circuitry? Explain.
'

V. A setpoint change will be made that changes the RWST level at which the LHS! transfers to the recirculation
mode. This change will not affect the way the circuitry performs, but will affect the point at which the
switchover is made. All setpoint changes and rescaling will be in accordance with approved instrumentation and
cmtrol procedures.

None of the following activities involve modifications to the protective circuitry, or circuits connected to the
protective circuitry, and therefore, could not feedback into that system:

1. Steam Generator Vessel Repair
11. Piping Removal and Replacement
111. Instrumentation Removal and heplacement
IV. Blowdown System Modification
VI. Rigging Activities
Vll. Steam Generator Haul Route
Vill. Temporary Services (Impact on permanent facilities only)

O

. -

. . _- . . _
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33. Could f ailure of the activity feed back into control circuits portant to stable plant operation. (e.g. feedwater control,
'

control rods)? (Commhment 3.2.121

Due to changes to the average coolant temperature (T, ) and delta temperature between the hot and crossover leg
of the RCS, the control programs for the steam dump, pressurizer level and rod control systems will require rescaling. 1

These changes are the result of new operational thermal and hydraulic data. This rescaling will be performed in
accordance with approved instrumentation and control procedures.

For the following activities, f ailure of the activity cannot cause feed back into control circuits important to stable plant
operation.

I. Steam Generator Vessel Repair
11. Piping Removal and Replacement
lit. Instrumentation Removal and Replacement
IV. Blowdown System Modification
V. Insulation Removal and Replacement
VI. Rigging Activities
Vll. Steam Generator Haul houte
Vill. Temporary Services (Impact on permanent f acilities only)

34. Could the activity affect emergency diesel generator sequencing logics (including tr. ting logics), or other logics
important to safety. [ Commitment 3.2.8)

The primary power for the SGR is supplied by temporary transformers and switchboards connected to a non-Class
1E source. Other power will be supplied by non Class 1E sources as well. Hence, none of the following activities

illinterface with emergent,y diesel generator sequencing logics or other logics important to safety:

1. Steam Generator Vessel Repair
Pi ng Removal and Replacementll. t

111. Ins'rumentation Removal and Replacement
IV. Blowdown System Modification
V. Insulation Removal and Replacement
VI. Rigging Activities
Vll. Steam Generator Haul Route
Vill. Temporary Services (Impact on permanent facilities only)

O

_ __ -
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35. Could the acti - cause a loss of separation of instrument channels / trains or electrical power supplies? Esp.iin

Vill The temporary facilities and services activity will supply all power requirements for the W3R from a non-Class 1E
temporary power sourco which provides adequate separation and isolation from the existino Class 1E power supplies.
Thus, separation of instrument channels / trains and power supplies is not effected.

None of the following activities involve hardware modifications to instrumentation channel / trains or the plant electrical
power supplies and therefore, could not cause a loss of separation of these systems:

1. Steam Generator Vessel Repair
ll. Piping Removal and Replacement
Ill, instrumentation Removal and Replacement

-

IV. Blowdown System Modification
V. Insulation Removal and Replacemsnt
VI. Rigging Activities
Vll. Steam Generator Haul Route

36. Will the activity involve the addition or deletion of any loads on the Class 1E electrical distribution system? Explain,

The use of a temporary non-Class 1E power source for the SGR loads : "I preclude the addition cf any loads onto a

the Ciass 1E electrical distribution system. Therefore, none of the following activities will involve the addition or
deletion of loads from the Class 1E electrical distribution system:

1. Steam Generator Vessel Repair
ll. Piping Removal and Replacement
111. Instrumentation Removal and Replacement
IV. Blowdown System Modification
V, insulation Removal and Replacement
VI. Rigging Activities
Vll. Steam Generator Haul Route
Vill. Temporary Services (Impact on permanent facilities only)

i

O
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3F. Will th activity e*ersely ef f ect the ability of e system or comr-rent to nelnteln its ( ) fee tal tointegrity or code tecNitementet t apt e ln.

See Page 6A for response.

.

18. WILI the activity reconfleure, ellelhete, or e# eungranente arid /or piping to the single (M) Yes ( ) Woor two these eroelorVcorrosion piping trepectica fitgree? taptain. "

See Page 60 for response.

39. Wit t soJitionet survelltexe rewiremente, es oef f red in the technicet spect f tcations. I} ree tr} Wete recessitated try the activity? taptain.
-

See Page 6B for response.

O

W(It the applicable technical Stecification teele description te ettered by the activity? ! ) Yes (X) No
.

[splein.

See Page 6C for response.

41. Witt the activits result in a vlotaticri of any tietting Cor'dttlan f or Operetton (LCO), ( ) Yes (x) Wose cietined in the Technical trecifications? taptain.

All applicable Technical Specification LCOs will be maintained.

42. Were any other concerne or items identifled chring thle review? If "Yes", ekplein. ( ) Yes (4) No

All concerns have been previcusly addressed in specif8c sections of the safety evaluation.

O

- - - - - - --
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37. Will the activity adversely affect the abikty of a system or component to maintain its integrity or code requirements?
EapNin.

The steam generator vessel repair will be performed such that the replacement lower assembly is made up ofI.

components that meet or exceed the integnty and/or the code requirements of the original equipment. Code
reconcehations have been performed, where appropriate, and addressed in DC 90131, Appendix 4 33, Maternal
Substitution Reconcihation. The repair and inspection will be in accordance with ASME Section XI.

11. The pipmg removal and reinstallation will not adversely affect the RCS, main steam, feedwater, chemical feed,
samphng or wet layup systems, since the romstallation work will be in accordance with ASME Section XI Code
requirements for repairs performed on pipmg. The welding will also be performed in accordance with ASME Code
requirements, as will post repair piping inspection and testing. The replacement material has been procured to code
requirements, stress analyses were verified and the piping and pipe supports were reviewed to ensure that they meet
all seismic qualification requirements.

The level instrumentation removal and replacement requ.res that instrument tubing and condensate pots beIll .

reconnected in the same way as the original installation. The piping and instrument tubing will be reinstalled in
accordance with code requirements utilizing material upgrades which have been analyzed and determined to be
acceptable.

Therefore, there will be no adverse effects on the integrity of the piping, instrument tubing, and
condensate pots. The loose parts monitore are not pressure retaining components.

'

IV. The blowdown syste" piping modifications have beta seismically qualified and meet all the material and installation
code requirements foi the affected portions of the steam generator blowdown system.

The new steam generator insulation has been evaluated to ensure that the replacement insulation does not adversely
affect systems required to mitigate the effects of a design basis accident. In addition, the insulation has been
seismically designed and installed and is a non pressure boundary component.

VI.
Rigging operations will not affect the integnty or code requirements of any system or components. Allloading on
structures resulting from rigging activities has been evaluated and determined to be within the existing design margins
and, hence, see acceptable.

The existing polar crane will be used to lif t the new and the original steam generator lower assemblies as well as the
steam go.,erator steam domes. Analysis of the polar crane (DC 90131, Appendix 4 31, Letter Report Special
Overrated Load Iift Qualification Report) has shown that it !s capable of handling 280 tons. This capacity is more
then enough to handle the original /new steam generator lower assemblies or the steam domes along with the
associated rigging equipment and any other heavy loads. The polar crane will not require modification for the steam
generator replacement program.

Vit. The steam generator haul route study evaluated the transport path and potential impact on plant systems and
structures. Transporter, prime mover and transporter test weight loadings on underground systems, as well as the
impact of a lower assembly drop from the transporter onto these underground systems have been reviewed and,
where necessary, road improvements and protection of buried utilities have been provided. Transport of the uteam
generators or the haul route load test will not affect systems which are required to perform safety functions.

O

- ___ -- -
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J7. (Continuedl

Vllt.
The temporary f acilities and services activity will perform all electrical installations in accordance with NFPA 70 -
National Electric Code. The modification to the purge system will require that the ductwork be breached long enough
to install a temporary flexible duct. The blank flange will be reinstalled and leak tested upon ccmpletion of the SGR
to verify system integrity. At the conclusion of the SGR all temporary modifications will be removed and the purge
system returned to its pre-outage conditions. As previously shown, the modifications will not adversely affect any
other structure, system, or component. Thus, no structure, system, or component willlose its integrity or violate its
code requirements due to this activity.

38. Will the activity reconfigure, eliminate, or add components and/or piping to the single or two phase erosion / corrosion
pipi1g inspection program? Explain,

11.

The piping removal and replacement activity involves secondary system pipingicomponents. The existing feedwater
loop piping will be temoved and replaced with new chrome moly piping lpiping class 601C) to minimize corrosion /
erosion effects, in additie the rnain steam system modifications require changes to the erosion / corrosion program
if the spool piece is installed. Applicable erosion / corrosion isometric drawings will be updated to reflect the system
enhancements being implemented by th;s design change.

IV.
The blowdown system modification will replace portions of the steam generator blowdown piping system, which is
part of the erosion / corrosion piping inspection program. Anolicable erosion / corrosion isometric drawi'as will be
updated to reflect the system enhancements being implemented by this design change.

The following activities do not involve additions or changes to the ecosion/ corrosion piping inspection program:
1. Steam Generator Vessel Repair
lit. Instrumentation Removal and Replacement
V. Insulation Removal and Replacement
VI. Rigging Activities
Vll. Steam Generator Haul Route
Vill. Tempoiary Services (Impact on permanent facilities only)

39. Will additional survs llance requirements, as defined in the Technical Specifications, be necessitated by the activity?Explain.

All components being repaired or replaced are being returned to their original configuration. Additional items have
been added to the ISI program. However, no additional Technical Specification defined surveillance requirements will
be necessitated by the following activities;

1. Steam Generator Vessel Repair
11. Piping Removal and Replacement
111. Instrumentation Removal and Replacement
IV. Blowdown System Modification
V. Insulation Removal and Replacement
VI. Rigging Activities
Vil Steam Generator Haul Route
VIII. Temporary Services limpact on permanent facilities only)

m ammimmummmmmm mm#
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40. Will the applicable Technical Specification basis description be altered by the activity? Explain.

l. + was for Technical Specification 3/4.1.1.3 currently contains a RCS volume wlue of 9957 cubic feet. This value
-3 5emoved by a proposed administrative Technical Specification change (proposed change #276L The bases

a. a,mption that an equivalent HCS volume will be circulated in 'approximately* 30 minutes is unchanged by the slight
increase in RCS volume associated with the new steam generators.

The steam generator vessel repair activity does not change the description of the steam generators based on a review
of Technical Specification Basis 3/4.4.5 Steam Generators. The new steam generators perform the same function
as the old steam generators.

Technical Specification Amendments 153 and 154 were issued to allow operation at reduced power levels until
completion of the steam generator lower assembly replacement. ThP*e technical specification changes should revert
to their pre reduced power level values following completion of the $;aam generator replacement,

11. The piping removgl ano replacemert activity does not change the description of the reactor coolant, main steam,
feedwater, chemicsl feed, blowdown, sample or wet layup systems nor does it change any of the components based
on a review of Tech Spec Basis description in Section 3/4.4 Reactor Coolant System and 3/4.8 Containment
Systems. The replacement piping is functionally identical to the current piping and the Technical Specification bases
is not affected.

til. The ins'.umentation removal and replacement requires that instrument tubing and condensate pots be reinstalled to
their originalconfigurations. Following levelinstrumentation activities, calibration of the transmitters will be performed

O to verify operability, in addition, relocation of the loose parts monitors will be followed by instrument checkout to
verify operability. Therefore, applicable Technical Specification basis descriptions will not be altered.

IV. The blowdown system modification does not change the overall design function of the system. Therefore, the basis
description of the Technical Specification is not changed tr te steam generator blowdown modifications implemented
by this design change.

V. The new insulation perf orms the same function as the old insulation. The bases description of Technical Specifications
3/4.5.2 and 3/4.5.3 ECCS subsystems and 3/4.6.2.2 Recirculation Spray Systems are applicable. The bases
descriptions provided in these technical specification section will not be altered as analysis has determined that the
safety related functions of the inside/outside recirculation spray and low head safety injection pumps are mairitained.

VI.
Rigging activities will not require changes to the Technical Specification bases because any releases caused by drops
of the steam generators during hauling activities are analyzed to be within the existing bases of the Technical
Specification for site releases.

Vll. There are no applicable Technical Specification bases pertaining to the haul route activity, therefore, no changes to
the Technical Specification bases are required.

Vill. The temporary services activity will not change the Technical Specification bases for the purge system because the
system is operated within its design basis and its containment istslation capability remains operable. There are no
Technical Specification bases related to the rest of the temporary modifications.

O

- . .. -. - __ __ - - _ _
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Itoen 42 throuWh 61 c orw ider pot ent is t inoncts. VPAP 1001 provicks weirmering review puloetines for these items,

if the answer to any of the cuesticre f or these items is *Ves', e detsited engineering review met be perf ormed. The results
of the ott e ll ed r evi ew tha t i be doctment ed on a sag >t ement a l pope, t oent i f l ed by th i s sa f e t y e va l ue t t on rut 4 r eM Per t C l t emnest er.

43. station se m ity

Will the activity oesctivate e security retsted sretoe or breach a seculity terrier? (I) Yes [ ] ho
_

44. Fire ProtectlarVAgganjla t

A. Wit t the activity a.*f or ellstrate e i pn i f i c ent enraunt o f c ostus t i bt 3 es t e r i e t f r cae () Tes [x) Woni.e e,ees?

8. Witt the activity change or ef f ect any pient structure that octs as a fire terrier? () Yes (x) to
C. Wi l t t he ac t i v i t y t esec t t he per f ormanc e of an es i s t ing f i r e pro t ec t i on or de t ec t i on

systes? () Yes (a) ho

t(pi aret cuellficetlwvClassification _

45. t

woi the activity serseiy ef feci .ny Cies, u eienricei e ip.em ioca in es.
( i tes tx) u ~potent 6et ty harsh envirornent (as designated by the Envitormentet Zone Description)? **

B. Wit t the activity have the potentist to alter any of the envirormental pareseters ( ) tes (s) Noioentified in the trvvirormentel Zone Description? "

Wilt the activity have the potential to ef fect any of the Ctess tt electriestc.

[ d i s t r i tut i on e yt t ens ( e . 0. , 4KY, 4 60V, 120V(AC))? ( l Yes (x) ho
"

D. Will the activity kM, et tninete, or have the potential to ef f ect ASME Section it
equipnent adve r se1 y? (V) Yes ( ) Wo

t, WIL L the activity c.henge a setpoint in the Frecautions, limitations, and $et sointe
(PL $) Docunent? (k) Yes () ho

f. will the activity change or ef f ect twipnent on the (QNL or 0 List? (1) tes ( ) Wo

66. Seineic

Could the a:tivity be mJversely af f ected by a seismic event or could the activity (x) Yee ( ) heef f ect surroussine eWi ment cbring e seismic event?t **

47. kamen f actors

Wit t the activity change instrumentation or controls in the Control Room or on theA.
() tes (x) Noaunttlery shutdown panel?

8. Witt the activity alter the Control Rocam or the eunitiary shutdown penet? () tes (x) No

48. isf ety Peroneter Displey Systes,/tmervency Resparse Foci (lty

Witt the activity change any of the ewissent associated with the St1)S/tRF, includine (X) Te* I ) hoSFD$/ttF cce$nster irguts?
**

p
i i
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43. Will the activity deactivate a security related system or breacle a security barner?

The temporary services activity will require that an auxiliary building security door be replaced with a temporary doorVill.

that ts notched to allow the passage of the temporary services into the containment. This replacement will be
performed in accordance with the security plan, Dunng the outage, the temporary door will be closed and secured.
Following the outage, the temporary services will be removed and the permanent security door returned to its original
config Jration.

The following activities do not have any impact on security related systems:

1. Steam Generator Vessel Repair
ll. Piping Removal and Replacernent
lli, Instrumentation Removal and Replacement
IV. Blowdown System Modification
V. Insulation Removal and Replacement
VI. Rigging Activities
Vll. Steam Generator Haul Route

450. Will the activity add, eliminate, or have the potential to affect ASME Section XI equipment adversely?

l. As a result of the steam generator vessel repair activity, the following ISI joints have been eliminated due to the design
of the steam generators:

r3 lower transition cono to shell barrel
U stub barrel to shell barrel

- transition cono girth weld

11. New piping and valves added to the secondary piping systems as a result of DC 9013-1 must be included in the
subject ISI program, in addition, as a result of the piping removal and replacement activity, the following items are
to be added to the NAPS 1 ISI program:

safe end to RC piping
channel head notrie to safe end
Primary nozzle knuckle radius

IV. The new steam generator blowdown piping and valves must be incluoed in the su ject ISI Program. Upon completion
of the piping modifications, the affected piping sections will be hydrostatically tested and then returned to service.

V. The replacement insulation is designed to be easily removed in areas that require ISl.

The following activities do not add, ehminate, or have the potential to affect ASME Section XI equipment adversely:

lli. Instrumen;ation Removal and Replacement
VI. Rigging Activities
Vll. Steam Generator Haul Route
Vill. Temporary Services (Impact on permanent f ac!hties only)

(M
: a
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45E. Will the activity change a setpoint in the Precautions, Limitations, and Setpoints (PLS) Document?

l. As a result of the steam generator replacement activities, operating parameters have changed. This modification will
require changes to the PLS and setpoint documents. The details of the setpoint and PLS changes are found in DCP ,

90131, Appendix 4 7.

V. The insulation removal and replacement activity requires that the RWST level setpoint at which LHSI transfers to
recirculation mode be changed. Level Controllers will be revised to reflect this change. This setpoint change will
reavire revision to NAPS 1 Set Point Document, Section 1.A.

The following activities do not change any setpoints in the PLS documents:

11. Piping Removal and Replacement
lit. Instrumentation Removal and Replacement
IV. Blowdown System Modification
VI. Rigging Activities
Vll Steam Generator Haul Route ,

Vill. Temporary Services (Impact on permanent facilities only)
'

46F. Will the activity change or affect equipment on the EOML or 0 List?

l. The steam generator vessel repair activity replaces the steam generator lower assemblies, which are on the O List.
The changes therefore affect 0 List component data and will be updated in accordance with DC 90131, Appendix
4 4,0 List Change Request.

The piping removal and replacement activity replaces the feedwater loop seal drwn valves, which are on the 0-list.. . .

The changes therefore affect 0 List component data and will be updated in accordance with DC 90-131, Appendix
4 4, Q List Change Request.

Ill. The levelinstrumentation removal and replacement will replace the levelinstrument root valves and vent valves, which
are on the 0 List. The changes therefore affect 0 List component data and will be updated in accordance with DC
90131 Appendix 4 4,0 list Change Request.

IV. Equipment for the steam generator blowdown modification portion of the design change will be purchased safety
related and include nine manual valves. The new valves will require revision to the existing 0 list component data.
0 list Change Request Forms are included in DC 90131, Appendix 4 4.

The following activities will not change or affect equipment on the EOML or 0 List:

V. Insulation Removal and Replacement
VI. Rigging Activities
Vll. Steam Generator Haul Route
Vill. Temporary Services (Impact on permanent facilities only)

O
L
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46. Could the activity be adversely affected by a seismic event or could the activity affect surrounding equipment during
a seismic event?

DURING THE REPAIR:

During the steam generator vessel repair activity, the steam generator vessel could be damaged by a seismic event1.

dunng the repair process, since it will not be seismically supported at all times. However, it is not required to perform
a safety function during the repair activity, in addition, in the defueled condition, the surrounding equipment and
structures are not required to perform safety functions during the repair activities.

During the removal and replacement of piping, damage could result from a seismic event during the c(tting process.II.
til. Prior to cutting RCS and secondary plant piping systems attached to the steam generators including main steam,

;

feedwater, feedwater drain, blowdown and shell drain, wet layup, steam generator level instrumentation, chemical 'IV. s

feed and sampling, an appropriate support configuration will be established for the remaining pipe sections. These
support configurations ensure ti , there are no adverse effects to safety related plant components and preclude the
occurrence of any gravity missiles or sway interaction events. These evaluations are documented in DC 90131,
Reference 6.12.21 and 6.12.22.

VI. Rigging operations for the steam generator steam domN and lower assemblies will take place with the reactor vessel
defueled. A seismic event during rigging operations could result in damage to the original or replacement steam
generators. However, the steam generators are not required to perform any safety function during the steam
generator replacement outage. A drop of a steam generator steam dome or lower assembly as a result of a seismic
event could result in damage to in containment equipment, the equipment hatch, or locally to the containment

O required to perform any safety functions at this time because the reactor is defueled. To preclude potential adverse
structure. However, safety related systems, structures, or components which could be affected by a drop are not

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 ard refueling purification system, and instrument air lines
to/from the containment will be isolated during rigging operations for the steam domes and lower assemblies. No
adverse impacts on stored spent fuel or spent fuel cooling would result from a postulated heavy load drop inside the
containment.

Lif ting and handling activities required to be accomplished during defueling will be conducted in accordance with the
existing station heavy loads procedure and are no different then those activities required during a normal refueling
outage. To facilitate htting activities within containment, a temporary jib crane will be installed and utilized during
defueling. This temporary jib crane will be provided dth mechanical stops to prevent any load movement over
refueling equipment, spent fuel or the refueling canal. The temporary jib crane will also be controlled in accordance
wah the existing station heavy loads procedure. These requirements are imposed on jib crano operation to limit the
affect of a postulated load drop and to ensure that a postulated load drop does not impact spent fuel.

Vill. The temporary services activity includes the auxiliary crane and reactor cavity cover which are not seismically
designed. During a postulated seismic event, all temporary modifications will failin a manner that will not adversely
affect any safety related systems, structures, or components required to be operable in this mode. The reactor cavity
cover and auxiliary crane will be installed after the reactor is defueled. Therefore a seismic event will not affect any
system, structure, or component required to maintain the plant in a safe condition.

The following activities would not be adversely affected by a seismic event that occurred during the repair:

V. Insulation Removal and Replacement
Vll. Steam Generator Haul Route

,
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40. (Continued)

AFIER COMPLETION OF THE REPAIR:

When all plant systems have been returned to their original configuration, seismic analyses will have been performed
to ensure the seismic adequacy of the new systems. Seismic calculations supporting this conclusion are referenced
in the DC 90131, Section 0.12 for the following activities:

1. Steam Generator Vessel Repair
ll . Piping Removal and Replacement
til. Instrumentation Removal and Replacement
IV. Blowdown System Modification
V. Insulation Removal and Replacement

The following activities will not affect any plant operations or systems following completion of the repair:

VI. Ibgging Activities
Vll. Steam Generator Haul Reute
Vill. Temporary Services (Impact on permanent f acilities only)

'9. Will the activity change any of the equipment associated with the SPDS/ERF, including SPDS/ERF computer inputs?

('')t The steam generator vessel repair activity will require changes to Chapter 5, 6, and 10 of the UFSAR which are
C included in the ERF Controlled Documents List. See DC 90131, Appendix 4 5, ERF Design Checklist. No changes

to the SPDS are required.

V. The insulation removal and replacement activity will require a revision to an alarm setpoint in the ERF computer. The
new containment analyses revise the RWST switchover setpoint in order to maintain required NPSH for the LHSI pump
while in the recirculation mode No changes to the SPDS are required.

The following activities do not impact :he SPDS/ERF computer systems:

II. Piping Removal and Replacement
ill. Instrumentation Removal and Replacement
IV. Olowdown System Modification
VI. Rigging Activities
Vll. Steam Generator Haul Route
Vill. Temporary Services timpact on permanent facilities only)

p
C/
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49 3tatIon Cassaatere

WILL the activity beve a significant potentlet to modify or oW sof tware to station
comput ere f (X) Yes ( ) ho

"

50. Emirweental legact/floodirg

Will the activity lesect more than one fourth of en scre of ined, work in navigable ( ) Yes (x) he
A.

waters, wells, dame, or wettende, and/or involve any westes or discherpes?

8. Witt the 6ctivity involve changte to elle terrein, features, or structures? () Yes (X) Wo

Will the activity have a significant potential to expose safety related eqJipment to ( } Yes (1) No
C.

flooding vie fluid entes eqJigenent/ piping malfmetton or felture? "
.-

,

51. segulatory eulde 1.9T

Will the activity have e significant potentist to sodify esJigment ord/or (natrumentation
associated with tegulatory Guide t.97 verlobles? i1Vu (I) No

"

52. Neetirw-Ventilettart Air

Will the activity have a significant potential to Ircrease the heating or cooling (oedsA.
f 1 tes (1) Noin ple' areas and/or to plant eqJipnent? *

I. Wilt the activity c>ange the salsting ventitetton erstem in any way? (X) fee () Wo
Wit t the 6ctivity change any building wolle, cellings, windows, doore, or floors, ( ) Yes (1) Wo

C.
in a way that may ef fect enf ating NVAC systeme? "

C
heavy toede

Wit t the activity involve hoevy loads (including the trenef er of heavy (oede in areas
housing eefety related equigment)? (X) Yes ()No

54. noterlate

Will detrimentet meteriets be intrcuiJced into the contelnment or other plant arees? ( ) Yes (X) No
55. As tre As geenanebly Achievable (ALAAA)

Neve AL ARA concepts been inchdod? (Detelled emplenetton not regJired.) (X) f ee ( ) No
56 Cuestative Ef fects

Will the proposed change adversely lapset the current system / component ca&*cittee
or design performance? ( ) Yes (X) No

57. Deeien sesIs Docusert

Will the activity change applicable sections of the station deelen beste document? .

(X) fee - ( ) No-

58. sleutator legnet

if a change to the Contf el Room or $efe $hutdowrn Panel la considered, will the change (X) Yu ( ) Noreed to be replicated in the sleutator?

59. leucteer noteriale contret

Will the activity result in the procurement of specist nucteer meteriete or change the
handling or storspe of special nuclear meterials? ( ) Yes (X) No

OV
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49. Will the activity have a significant potential to modify or add software to station computers?

Impact on SPDS/ERF Computer systems are specifically addressed in question #48 of this safety evaluation. Upgrades
to the P250 computer have been addressed in DC 90131, Engineering Review and Design, Section 3,11.

528. Will the activity change the existing ventilation system in any way?

Vill. The temporary facilities and services activity involves temporary modifications to the purge system, including the
attachment of a flexible duct and a volume control damper. The system will be returned to its original configuration
following the steam generator repair.

The following activities will not change the ventilatica system in any Way:

1. Steam Generator Vessel Repair
ll, Piping Removal and Replacement
lli, instrumentation Removal and Replacement
IV. Blowdown System Modification
V. Insultten Removal and Replacement
VI. Rigging Activities
Vll. Steam Generator Haul Route

J. Will the activity involve heavy loads (including the transfer of heavy loads in areas housing safety related equipment)?

Rigging activities will involve lifting heavy loads. To support repair of the steam generators, numerous lifting and
handling activities associated with heavy loads are required. The following areas were evaluated as part of this
activity:

The polar crane has been qualified for special over rated load lifts up to 280 to.is in accordance with ASMEo

B30.2, Section 2 3.2.1.1 (see DC 90131, Appendix 4-31). This capacity is adequate to handle the
original /new steam generator lower assemblies or the steam domes, clong with the associated rigging
equipment. All handling equipment associated with the steam generator removat hts been designed in
accordance with accepted industry practice to provide reasonable assurance that the equipment will function
as intended. A load test of the polar crane per ASME B30.2, Section 2 3.2.1.1 will be performed,

Lifting and handling activities required to be accomplished during defueling/ refueling will be conducted ino

accordance with the existing station heavy loads procedure and are no different than those activities required
during a normal refueling outage. To facihtate hfting activities within containment, a temporary jib crane will
be installed and utilized during defueling. In accordance with the recommendations of NUREG 0612, this
temporary jib crane will be provided with mechanical stops to prevent any load movement over refueling
equipment, spent fuel or the refueling canal. The temporary jib crane will aim be controlled in accordance
with the existing station heavy loads procedure. These requirements are imposed on jib crane operation to
limit the affect of a postulated load drop and to ensure that a postulated load drop does not impact spent
fuel. Following defueling, all lifting and handling activities will be conducted in accordance with good
commercial rigging practices utilizing approved load handling procedures and property trained crane
operators.

J

--
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ti3. (Continued) l

I
The runway beam, the reactor cavity cover, the upper restraint temporary support, the steam dome laydowno

**ea and the auxiliary / jib crane support have been evaluated for their effect on permanent plant structures
ano components, are within design limits, and have no adverse effect on existing structures.

Any load drop during rigging operations inside containment will not affect containment integrity or the abilityo

to contain a radioactive release due to a dropped load. All heavy load movements occurring with fuelin the
containment building will be conducted in accordance with the station heavy loads procedure Movement
of loads with the temporary jib crane will be in accordance with existing plant heavy loads procedure in"

previously evaluated and approved safe load path boundaries to ensure that existing heavy load analyses
bound the jib ctane load handling activities. To preclude any 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
will be isolated during rigging operations for the steam domes or lower assemblies. No adverse impacts on,
stored spent fuel or spent fuel pool cooiing would result from a postulated heavy load drop inside the'
containment.

9

k
For a drop of an old steam generator inside the containment, outside the equipmec.t batch during movemenp
from the equipment hatch platform to the transporter, or within the protected area, the consequences have
been evaluated agains; the radiological consequences of other evernts in the same class of postulated
accidents, such as the rupture of wasts gas decay or volume control tanks. Based on this comparison,it
is concluded that the drop of an old steam generator lower assembly inside the containment or during

O transfer within the protected area are less than applicable regulatory limits and are bounded by the
consequences associated with existing accidents previously evaluated in the UFSAR (Reference Safety
Evaluation Question 648). No safety related equipment would be impacted.

Vll. The steem generator haul route activity willinvolve the movement of heavy loads, namely the lower assemblies. The
following areas were evaluated as part of this activity;

The steam generator haul route has been evaluated and buried utilities within the haut route which can beo

subjected to the surcharge icvdings associated with the loaded transporter, prime mover or transporter test
weight have been identified and protected, if required, to ensure that the equipment or components are
unaffected by the mosement of the loaded transporter,

Cover plates have been designed and will be installed on the old steam generator lower assembly prior too

transport to the storage facility. These cover plates have been designed to remain intact in the inadvertent drop
of the steam generator lower assembly from the transporter. Thus,in the event of a drop of the steam generator
from the transporter, no adverse consequences result since the old steam generator integrity is not breached,

The effect on safety related structures as a result of a drop of a lower assembly or test load has been evaluatedo

and determined to be acceptable (Reference DC 90-131, Appendix 418L Thus, safety related structures buried
or adjacent to the haul route will be unaffected in the unlikely event of a generator or test weight drop off the
transporter,

% mv,
,,4 --y
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53. (Continued)

The following activities will not involve heavy loads:

1. Steam Generator Vessel Repair
11. Piping Removal and Replacement
lit. Instrumentation Removal and Replacement
IV. Blowdown System Modification
V. Insulation Removal and Replacement
Vill. Temporary Services (Impact on permanent facilities only)

57. Will the activity chartge applicable sections of the station design basis document?

V. The insulation removal and replacemant activity will require changes to selected design basis documents. The review
of the North Anna Power Station System Design Basis Document for the Recirculation Spray System (SDBD NAPS RS
Revision 0), the Safety injection System ISDBD-NAPS SI Revision 0), the Quench Spray System (SDBD NAPS OS
Revision 0) and the Service Water System (SDBD-NAPS-SW Revision 0) has determined that changes to these System
Design Basis Documents will be required.

A Design Basis Document Change Notification Form with proposed revisions has been prepared and!: included in DC
90131, Appendix 4 9, Engineering Change Request and Mark ups for System Design Basis Document Changes.

The following activities will not require changes to station design basis documents:

1. Steam Generator Vessel Repair
11. Piping Removal and Replacement
lil, instrumentation Removal and Replacement
IV. Blowdown System Modification
VI. Rigging Activities
Vll. Steam Generator Haul Route
Vill. Temporary Services limpact on permanent facilities only)

58, if a change to the Control Room or Safe Shutdown Panelis considered, will the change need to be replicated in the
simulator?

Changes to the plant simulator as a result of the steam generator lower assembly replacement are addressed in DC
90131, Section 3.17. Tnis section concludes that simulator chcnges are required due to setpoint changes to initiate
switchover from RWST suction to containment sump suction.
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60. mesanry 8ioch Wetie

wit' the activity ef f ect a ensanry block well in any way, either through ockJltion, t I tes (x) Noremovet, acuttne of owlsment, or location of eefety rotated agalteent within the
vicinity of a block wetti

61. nuard/ chemical telease

Witt the activity creete e potentist heterd/cheelcel rolesse? ( ) Yes tx) to

62. Labellrg

Witt the activity ef fect station labeling? I ] Yes (K) No

63, normeement oversisht ef Intcowent teste or evstuntIore (es defined ty WPAP 1101, ( ) Yes (x) notest cetrol) recommended?

O
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Port 0 le bened en the reautta of time itses terusidered in Port C.Port C sust be completud first.
--

u. which occidente previouett evetuated in the safety Aneinle aesert were considerest

See Page 10A for response.

|

1

A. Could the activity increses the probability of occurrence for the occidente ( ) Yes (x) Woidentitled above? state the beste for thle conclusion.

See Page 10A for response.

B. Could the activity increses the conee<pences of the accidente Identified above?
state the twele for thle conclusion. ( ) Yes (X) No

See Page IOC fce response.

O

C. Could the oc vity create the poselbility for en accident of a filfferent type then wee ( ) Yes (X) Nopreviounty evolueted its the safety Analyele aeport? state the beste for this conctuelon. ,

See Page 10F for response,

65. uhat matfmetlore of mitment rotated to eefety, previounty evetuated in the safety Aralyste neport, were conaldared7

See Page 10G for response.

A. Could the activity incresee the protellity of occurrence of eatfmettone identified ( ) Yes (X) hoabove? state the beste for this conctuelon.

See Page 10G for response.

G
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64. Which accidents previously evaluated in the Safety Analysis Report were considered?

All UFSAR Chapter 15 and Section 8.2 transient analyses were reviewed except those analyses that are unrelated
to SG performance. The analyses not evaluated as part of this review are listed below:

UFSAR Section 15.3.3 Inadvertent Loading of a Fuel Assembly into an Improper Location
UFSAR Section 15.3.5 Waste Gas Decay Tank Rupture
UFSAR Section 15.3.6 Volume Control Tank Rupture
UFSAR Section 15.4.5 - Fuel Handling Accident Outside Containment
UFSAR Appendix 15A Spent Fuel Shipping Cask Drop Analysis

64A. Could the activity increase the probability of occurrence for the accidents identified above? State the basis for this
conclusion.

The probability of occurrence for the accidents previously identified in question 64 have not been increased as
discussed below.

I.
As identified in the Westinghouse Thermal and Hydraulic Design Data Report (WNEP 9110) and Westinghouse
Safety Evaluation SECT. 90113, the replacement steam generators have equivalent or improved physical, thermal,
and hydraulic characteristics of the existing steam generators. The replacement generators incorporate
component design modifications to provide enhanced flow distribution, minimize the potential for secondary side
corrosion, and facilitate maintenance and inservice inspection,

O' The materials of construction for the new steam generators are compatible with the water chemistries of the
primary and secondary systems and their associated components. In addition, the controls on the primary and
secondary coolant chemistries, in conjunction with the design improvements incorporated in the replacement
steam generators, will minimize the potential for corrosion related degradation.

The replacement steam generators have been fabricated to ASME Section lil,1986 edition. As such, all pressure
boundary materials have been ver;fied to meet the ASME code strength requirements for the expected service
conditions. The design cyclic loading and static stress design limits of the replacement steam generators are
equal to or more conservative than simi!ar limits for the existing steam generators. The repair will be in
accoidance with ASME Section XI. Code required stress rer, orts will be updated when the repair is complSted.

The probability of accident occurrence associated with the replacement of the SGs has not increased because
the design, materials, and code standards for installation are equal to or more conservative than those used in
the originallicensing basis.

All reactor coolant system and secondary side piping and supports will be restored to their original configuration
-

in accordance with ASME Section XI and ANSI B31.7 code requirements. Replacement materials, including all
weld metal utilized, will satisfy the original code requirements and will meet the existing installation specification.

No new weld locations will be added to the reactor coolant piping as the welds will be trade at existing weld
locations. The reactor coolant piping intomal decontamination procedure will utilize a metallic oxide grit to
remove the thin oxide layer formed on the inside surface of the reactor coolans olping. This decrease in pipe
thickness will not affect the pipes pressure rating as verified by testing. In addition, the reduction in pipe
thickness will not affect the corrosion resistance as only the thin oxide layer is removed.

O

.
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04 A. (Continued!

The use of chrome moly piping in the feedwater pipe wdl not increase the probability of a pipe break since the
chrome moly satisfies the design requirernents of the onginal pipe class pressure and temperature as specified
in the originalinstallation specification and the stress analyses have been updated to reflect the new matenal.
The repaired feedwater piping components will be procured and installed to meet or exceed the original pipe
design requirements.

lhe main steam, chemical feed, wet layup and sampling piping will be installed to the original configuration in
accordance with the current installation specifications. The new welds on the main steam lines will be performed
in accordance with the approved procedures which will satisfy the original design requirements,

All modified piping systems will be subjected to nondestructive examination and hydrostatic testing in accordance
with the Section XI, the Special Processes Manual (DC 90131, Reference 6.5) and DC 90131, Appendix 4 21,
as applicable. In addition, periodic inspection will continue throughout the remaining life of the plant.

Applicable pipe stress and supoort analyses were performed for the main steam, feedwater and RCS piping and
associatrid branch piping to document acceptability.

Therefore, with equivalent design, instaliation, testing and suitable material substitution, the licensing basis for
these p; ping systems remains unchanged and the probability of occurrence of an accident is not increased.

II. The ;;iping, instrument tubing, and condensate pots are being reinstalled to their original configurations with

O material upgrades. The piping, instrument tubing, condensate pots, root isolation valves, and vent valves will
be replaced with a material which meets or exceeds existing material characteristict, Therefore, the probability
of an accident has not increased from the originallicensing basis.

IV. The modification to the steam generator blowdown system enhances the reliability of the blowdown system with
respect to erosion / corrosion concerns. Physical changes to the blowdown system include the replacement of the
existing 1 and 2 inch carbon steel piping with 1 and 21/2 inch chrome moly piping which is an acceptable
replacement materialin terms of strength and compatibility with system chemistry. All supports associated with
the blowdown system modifications have been reviewed to ensure that the blowdown system inects the original
seismic design requirements. The improvements made to the blowdown system meet or exceed the current
licensing basis requirements and do not increase the probability of occurrence of an accident,

V. The replacement blanket insulation has been procured and installed to meet or exceed the original design
requirements for heat transfer and has been seismica|ty qualified. Failure of the blanket insulation cannot initiate
any of the relevant accidents addressed by this design change. Therefore, the issue of probability of accident
occurrence is not applicable. A debns analysis (DC 00131, Appendix 4 28, Steam Generator Debris Analyses
Letter Report) has been prepared to address the effect of the replacement insulation on the containment sump
analysis. Calculations perfortued in support of this debris analysis indicate a reduction of NPSH margin for the
inside and outside recirculation , pray pumps. However, adequate NPSH margin is still available for the
recirculation spray systems. The calculations have also determined that an increase in NPSH will result for the
low head safety injection pumps, assuming the RWST LHSI switchnver level setpoint change is implemented,

O
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64 A. IContinued)

Regging activities covered by this safety evaluation that may be performed during defueling/ refueling will beVI

performed in accordance with the existing station heavy loads procedures and in a manner that will not interfere
in any way with defueling or refueling operations that may be in progress. Following completion of defueling,'

rigging activities will be controlled in accordance with approved procedures. To preclude any adverse effects on
stored spent fuel or systems shared with Unit 2 as a result of a postulated steam generator drop, all component
cookng water, service water, fuel pit cooling and refueling purification system, and instrument sit lines to/from
the containment will be isolated during rigging operations for the steam domes or lower assemblies. No adverse
impacts on stored spent f uu! or spent fuel poci cooling would result from a postulated heavy load drop inside the
containment.Therefore, the rigging activities associated with the SG replacement effort cannot initiate any of the
relevant accidents being reviewed as part of this design change.

i

Vll. The steam generator haul route has been evaluated and those component * Within the haul route that could have
potential impact on plant operations have been identified and adequate protection provided to withstand the
imposed surcharge loads due to the loaded transporter, prime mover and transporter test weights. Therefore,
this activity will have no adverse affect on operability of underground systems along the transport route.
Therefore, the probability of occurrence of an accident is not increased.

Vill. The temporary modifications t'o not have the potential to increase the probability of occurrence of relevant
accidents while the unit is defueled. The purge exhaust and supply system will be operated in accordance with
approved procedures and within its design flow rates. No modifications to the logic associated with containment
purge operation or with containment isolation are performed. Thus, the capability of the purge system will not

O be affected as a result of this temporary modification, in addition, this temporary modification affects only the
purge system ductwork within Unit 1 containment and will have no adverse affect on the capability of the purge
system to support Unit 2 cperation, if required.

No modificaticns are being made to the plant power distribution system. Therefore, there is no impact on the
<

physical separation between non Class 1E and Class 1E power supplies. Temporary power will be from RCP 1E
power feeds during implementation whicP is a non Class 1E supply.

Movement of loada with the temporary jib crane will be in accordance with the existing heavy loads procedure
in previously reviewed and approved safe load path boundaries. In addition, the jib crane will be provid6d with
mechanical stops to limit the boom travel so that the refueling canal or spent fuel cannot be impacted.

All temporary modifications will be removed and the affected systems returned to normal operating status prior
to completion of the steam generator repair outage. This includes removal of the reactor cavity cover and the
auxiliary / jib cranes.

640. Could the activity increase the consequeaces of the accidents identified above? State the basis for this conclusion.

The modifications addressed in this design change package do not increase the consequences of the accidents
previously identified above for the following reasons:

1. As a result of the steam generator vessel repair. Techn; cal Report NE 883, Revision 1 was prepared to consolidate
and summarire the safety analyses and evaluations supporting North Anna 1 operation following the steam
generator repair. In this report, each UFSAR Chapter 15 accident analysis applicable to North Anna Unit 1
operation with the repaired steam gent,rator has been evaluated and it itas been determined that none of the

O accident consequences were found to be more limiting than those currently documented in the UFSAR.

<

--- ,,--.,,-_m._ . _ _ . . ,,,-,,,%.- . - _ , m . _._.. , _ -. . _ , - - . . , , . ~ , , . m,,,.__. ,.,.,,_m.,___



SAFETY EVALUA TION
VIRGWIA POMR PAGE 100 0F 12

vPAP 3o01 Rev.1 Als 14 !

'
,

DC 90131, STEAM GENERATOR REPLACEMENT / NORTli ANNA / UNIT 1
O t 0 * ltreviewed saf ety eestlwi Dettfeirettwo (cuntirsm0 . i

640. (Contmuod)

The installatico of a main steam flow restrictor in the no221es of each steam generator will decrease the
blowdown from a faulted steam generator. The consequences of a main steam line break as evaluated in
Technical Re'nrt f4E 883, Revision 1, did not take credit for the existence of the main steam flow restrictor. As
concluded in f4E 883, Revision 1, the existmg licensing basis main steam line break analysis remains valid for
fdorth Anna Unit 1 following steam generator replacement.

11. The reactor coolant, main steam, feedwater, Wet layup, sample, and chemical feed systems will be restored to
their original configuration af ter SG replacement. As desenbed in appr3ved calculations, all applicable design
basis seismic stress and support analyses have been evaluated / performed, as applicable, to verify the capability
of the repaired systems to perform their intended functions. Piping removal and replacement will be in
accordance with the Special Process Manual (DC 90131, Reference 6.5L Appendix 4 21 of DC 90131, and
ASME Section XI Code regt itement, for piping repairs, welding, and nondestructive examination to ensure the
systems satisfy the original design requirements. Therefore, all design basis evaluations of the consequences of
accidents involviry these systems remain valid,

ill- The piping, instrument tubing, and condensate pots will be reinstalled to their original configurations using
upgraded material. Furthermore, the loose parts monitors will be relocated in accordance with approved '

procedures and will be venfied to be operational following relocation by performing channel cht.cks. Therefore,
all design basis evaluations of the consequences of accidents for which steam generator level instrumentation
is assumed to be operable remain valid.

O IV. The function and operation of the steam generator blowdown system will not change. The ir. crease in pipe size
does not increase the consequences of an accident since these pipe sites are bounded by the larger break slies
used in the accident analysis. Therefore, all design basis evaluation of the consequences of accidents involving
the blowdown system remain valid.

V. The replacement thermal insulation has been qualified for use within containment and has been procured to meet
the post accident environmental conditions within containment. The replacement insulation is seismically installed
to ensure the insulation remains attached to the generator in the event of a seismic occurrence. The insulation
performs no safety function in the event of a design basis accident. Appropriate evaluations have been performed
in accordance with the recommendations of Regulatory Guide 1,82 to ensuro that the replacement insulation does
not adversely affect emergency core cooling and engineered safeguards systems. Calculations performed in
support of the debris analysis (DC 90131, Appendix 4 28, Steam Genentor insulation Debris Analysis Letterb
analyze the LOCA with new input resulting from the insulation replacement. The calculations determine that the
inside and outside recirculation spray and low head safety injection pumps will perform their safety related
functions. This debris analysis has also determined that the insulation debris fragmento that pass through both
the sump screens and pump suction screens would not affect the operation of the inside and outside recirculation
spray and low head safety injection pumps. In addition, the small fragments that pass through the sump and
pump suction screens will not cause blockage of the header spray nozzles. Therefore, all design basis evaluations,

of the consequences of accidents are unaffected by the replacement insulation.

VI. All movements of heavy loads within containment while fuel remains within the reactor containment will be
conducted in accordance with the existing station heavy loads procedures to ensure that the loads remain within
the established safe load paths and to ensure that, in the inadvertent event of a load drop, the consequences
remain within the established acceptance criteria. Once the reactor vesselis defueled and all fuelis safely stored
within the spent fuel pool, load handling activities within containment have no effect on the capability to maintain

O spent fuel pool cooling or reactivity control. To preclude any 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 p.t cooling and refueling purification system, and instrument air lines to/from the containment will be isolated

.. . , - - - - - - - , .
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64D. tContinutd)

dunng nygmg operations for thc steam domes or loner assembhes. Not adverse impacts on stored spent fuel
or spent fuel pool cochng would result from a postulated heavy load dropinside the containment. Therefore, the
nggmg activities associated oath the SG replacement ef fort cannot initiate any of the relevant accidents being
reviewed as part of this design thange Futthermore 'n the defueled condition, all UFSAR accidents associated
mth reactor operation, reactor (hticality, and reactor decay heat removal during shutdown are not credible
occurrences.

Pnor to removal frorn contamment. the old steam generator lower assembhes will be drained and steel closure
plates wdl be installed os er all loner assembly openings. All hf ting and handhng equipment associated with
movement of the lower anembhes has been deugned and suppl.ed with suf ficient capacity to adequately perforqA
the htt, Nevertheless, in the unhkely event of a steam generator lower assembly drop inside the containment od
within the protected area, a breach of the pnmuy side closure plates may occur No safety" elated equipment
would be adversely impacted by a drop outside the containment. To assess the radiological consequences
associated with this drop, an analysis was performed which conservatively assumed that 10 percer.t of the sohd
rad,oactive corrosion products contamed within the pr, mary side of the steam generator are released outside the
steam generator boundary followmg impact. One percent of the released amount was assumed to be of small
enough particulate site to become airborne and be transported to the nearest site boundary. All activity was
assumed to be Cobalt 60 which results in the maumum organ Hung) dose of isotopes normally found in the steam
generator. The accident atmosphenc dispersion f actor (X/Q) from FSAR Scction 2.3.4.1 was used.

Using these conservative assumptions, the maximum calculated offsite dose from a postutated drop was 0.027
p) mrom whole body. This whole body dose is a small fraction of the 10 CFR Part 100 guidelines values for( accidental releases and is within the guidehne dose hmit for unrestricted areas per 10 CFR Part 20.105(ab

The acceptabihty of the of f site dose consequences associated with a postulated drop have been evaluated and
compared to the consequences of other events m the same class of postulated accioents for waste gas or waste
hquid releases. For assessing offsite dose consequences, the drop of a steam generator lower assembly is
classified as a rupture of a tank containing radioactise material. The Waste Gas Decay Tank Rupture (Section
15.3.5) and the Volume Control Tank Rupture (Section 15.3.6) are the hmiting events currently evaluated in the
UFSAR for the accidental releases of waste gas and waste houid, respectively. These hmiting licensing oasis
events art also of a more permanent nature than the comparatively short term steam gerierator rigging operations
planned during the repair outage. For the waste gas decay tank rupture, a maximum whole body dose of 1,6 rem
is calculated. For the volume control tank rupture, a manmum whole body dose of 0.26 rem is predicted. The
evaluated consequences of a steam generator lower assembly drop are within the apphcable regulatory guidehnes
and are less than the hmiting, and more permanent, bcensing basis accidents currently evaluated in the UFSAR.
Thus, the consequences associated with this class of accidents will not be increased.

Modifications to the steam generator haul route, transport of the steam generators and load testing of the haulVll.

route have no effect on the design or operation of eusting systems and therefore, have no impact on the
consequences of accidents previously evaluated All underground components within the haul routes have been
evaluated for the surcharge loads associated with steam generator trar' sport, pome mover and transporter test
weights have been determined to either be un ffected by the loads or adequate protectiun has been provided.
Thus, these systems will remain available to wrform their function. Furthermore, a drop of a replaced steam
generator from the transporter dunng movemen* has been evaluated and the structuraliritegrity of the generator
is not breached, safety related structures adjacent to the :,*ul route are not adversely impacted arW buried utihties
within the haul route are not affected Thus, a drop of the sua~1 generator lower assembly or test load from tha

?n transporter will not result in a release of radioactivity to the environment.,

?

U

l
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Vill,

in the defueled condition, all UFSAR accidents associated with reactor operation, reactor criticality and reactor
decay heat removal are not credible occurrences. The only accident which requires consideration regarding
temporary modifications is the fuel handling accident inside containment. Dunng all fuel handling, containment
integrity is maintained. Planned modification to the containment purge system will not be made until the vessel
is defueled. Therefore, the consequences of the fuel handling accident are not increased.

64C. Could the activity create the possibility for an accident of a different type than was previously evaluated in the Safety
Analysis Report? State the basis for this conclusion.

The possibility for an accident of a different type than was previously evaluated in the Safety Analysis Report has not
been increased as justified below:

The possibility of an accident that is different from that already evaluated in the UFSAR is not created because,
1.

as evaluated in Westinghouse Safety Evaluation SECL 90113, the replacement steam generators have been
designed and f abncated to criteria that are equivalent to or better than the existing st;am generators. Design
improvements incorporated in the replacement steam generators are similar to the features included on other
previous Westinghouse stesm generators and no unique operating characteristics have been created. The
replacement steam generators have also been determined to have no adverse impact on the function or
performance of connected systems, components and structures. The upper restraints are nc,t removed prior tofuel offload,

ll .
All reactor coolant system and secondary side piping and supports will be restored to their original configuration

O in accordance with the original code requirements using materials which meet or exceed the original design
requirements. No credit has been taken in the accident analyses for the presence of the main steam nonle flow
restrictor. No operational changes occur as a re.sult of the piping activities.

The reactor coolant loops A,8, 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.
Cutting operations for the Loop A and C RCS piping will not be performed until after defueling. The acceptability
of these configurations is documented in DC 90-131, Reference 6.12.21. The loop isolation valves shall bc
iaolated prior to making any piping cuts. The acceptability of the RC !Nps A, B, and C piping severed from the
steam generators after fuelis removed from the reactor is also documented a DC 90131, Reference 6.12.21.
In this configuration, the RHR system remains available to remove decay heat. The acceptability of operation
with the loop stop valves isolated and the means available for backup cooling should RHR be lost in this
configuration is documented in Technical Report No. 865, Rev.1.

Secondary plant piping systems including main steam, feedwater, feedwater drain, wet layup, steam generator
blowdown and shell drain, chemical feed, sampling, and steam generator levelinstrumentation are also planned
to be severed from the steam generatoss w. ele fuelis 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 components. Potentialloads considered include deadweighti

and seismic effects. This evaluation is documented in DC 90131, Reference 6.12.22.
i

I
i

Therefore, an accident of a different type than previour evaluated in the UFSAR wm not be created,i

i
111.

The piping, instrument tubing, and condensate pots are being reinstalled to their original configurations using
material which meets or exceeds the existing design requirements. The function and operation of the system,

i following the modification will not change. The loose parts monitors are being relocated and following relocation
will be verified to be operable. Therefore, the possibility of an accident of a different type from that evaluated

:
,
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64C. (Continuedl

previously would not be created.

IV. The blowdown piping changes to be implemented by this modification do not change the function and operation
of the steam generator blowdown system Therefore, the possibihty of an accident of a different type from that
evaluated previously would not be created ,

|

V. The replacement insulation performs the same function as the original insulation and is seismically installed.
Failure of the SG insulation does not, in itself, initiate any existing type of accident. The change from
encapsulatcd insulation to blanket insulation does ne t alter this conclusion. Therefore, no new accident is
possible as a result of the replacement insulation.

Rigging activities perfortned du ing defueling operations will be conducted in accordance with the existing heavyVI.

load handling procedures to ensure that load handhng occurs only in currently analyzed and approved safe load
paths.

.

The radiological consequences of a postulated drop of an old steam generator lower assembly inside theg
t

containment or within the protected area have been evaluated and determined to be within applicable regulatorW
hmits and less than the limiting case events within the same classification of accidents currently evaluated in the
UfSAR. Thus, no new accidents are created as a result of the rigging activities,

The steam generator haul route has been evaluated to ensure that any components within the load path subjectedVll.

O to the surcharge loads of the loaded transporter, prime mover and transporter test weight are either capable of
sustaining the imposed surcharge loads or are adequately protected using temporary means, impact associated
with drop of a lower assembly from the transporter may result in local damage to the structure, but significant
structural damage would net occur. Therefore, no new accident is created as a result of the SG transport or haul
route load testing activities.

Vill, following the completion of the SGR and prior to a return to power, all temporary modifications will be removed.
The purge system will be returned to pre outage conditions and operated in the same f ashion as before the SGR
project. All other temporary modifications will be removed at the completion of the steam generator outage. This
will ensure that no new f ailure modes are introduced into the plant. Thus, this activity will not create the
possibility of an accident of a different type as the operating performance of the plant following SGR is identical
to the operating performance before SGR.

GS. What malfunctions of equipment related to safety, previously evaluated in the Safety Analysis Report, were
considered?

The assumed single f ailures which are currently part of Chapter 15 of the UFSAR have been considered.

65A. Could the activity increase the probability of occurrence of malfunctions identified above? State' the basis for
this conclusion.

The probability of occurrence of malfunction of equipment important to safety previously evaluated in the safety
analysis report is not increased by the steam generator replacement (also refer to Answer 64A), . Applicable

O\ design constraints were analyzed and none were found to be more limiting than those currently documented in
the UFSAR, provided North Anna Unit 1 is operated in accordance with the Unit 1 Technical Specifications that
will be applicable following steam generator replacement.

_
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s. could the .ctivity trer.... the coneewences of the e.ifuitme identified .bover t i tes r.1 nost i the t4 ie f or this conciusion.

See Page 11 A for response.

C. could the ectivity create the possibility for 6 selfmetton of egJipment of a ( 1 Yes (K) hodif f erent type than Wes.previously eyelueted in the saf ety Analysis teport? state
the t4ste f or thf e conclustm.

See Page II A for response,

_

66, see the serein of safety of any part of the technicet specificatime en oesertbed in ( ) Yes tal nothe bases sect ton teen redxeat taptein.

See Page 11 A for response.

O
67. Does the proposed change, test, or experleent reestre a change to the technical ( 1 Yes tx} Wospeelfications? taptain.

See PaDe 110 for response,

_

Questions 68 and 69 Asply bly to 10 Cit 72.48 safety Evaluetterm for Surry Isist

68 Does the proposed chanee, test, or emperiment involve e elpnificant unreviewed ( l Yes ( ) heenvironmentet impact? Enplein.
(X) N/A

69. Does the proposed chenee, test, or emperiment involve e significant increase in ( 1 Yes ( ) Nooccupational exposure? state the beste for this conclusion. (El N/A

O\
V

_
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650. Could the activity 'ncrease the consequences of the malfunctions identified above? State the basis for this

Conclusion.

The consequences of the malfur'ction of equipment importint to safety previously evaluated in the safety analysis
report are not increased by the steam generator replacement (also refer to Answer 648). Applicable design
constraints were analyzed and none were found to be more limiting than those currently documented in the
UFSAR, provided North Anna Unit 1 is operated in accordance with the Unit 1 Technical Specifications that will
be appkcable following steam generator replacement.

65C.
Couto thei activity create the posslbility for a malfunction of equipment of a different type than was previously
evaluated in the Safety Analysis Report? State the basis for this conclusion.

The possibility of a malfunction of equipment of a different type than previously evaluated in the safety analysis
report is not created (refer to Answer 64C). Steam generator replacement does not involve my alterations to
the physical plant which would introduce any new or unique operational modes or accid 0nt precursors. With
respect to accident analyses, the Model 51F steam generators may be considered a " replacement * component
for the existing Model 51 steam generators. As such, their performance does not create conditions that would
lead to an accident or equipment malfunction beyond the scope of those already evaluated in the safety analysis
report.

' Has the margin of safety of any part of the Technical Specifications as described in the bases section been reduced?Explain.

The margin of safety as defined in the basis 'er any Technical Specification is not reduced by the proposed
change (Reference question 40 and 67). The replacement steam generators have been demonstrated to
insignificently affect the transient system response during postulated UFSAR Chapter 15 accidents. Accident
analyses for all UFSAR Chapter 15 transients have been performed which bound allowable operation in
accordance with the North Anna 1 Technical Specifications that will be applicable following steam generatorreplacement. All accident analyses meet their respective acceptance criteria. It may, therefore, be concluded
that steam generator replacement does not decrease the margin of safety 6s defined in the basis for anyTechnical Specification.

.

O
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67. Does the proposed change, test, or experiment require a change to the Technical Specifications? Explain,

l. Based on a review of Technical Specification Sections 2.2,3/4.3.1, 3/4.3.2, 3/4.4 and 3/4.6, there are no changes
required to the Technical Specifications for steam generator vessel repair activity. An administrative Tachnical
Specification change (proposed change #276) removes a specific RCS volume value from the bases section of section
3/4.1.1.3 and section 5.4.2. Accordingly, no ravisioit is needed as a result of this design change.

II. Based on a review of Technical Specification Sections 3/4.4 and 3/4.6, there are no changes required to the
Technical Specifications as a result of the piping removal and replacement activity.

.

til. Based on a review of Technical Specification Sections 3/4.3.1,3/4.3.2, and 3/4.3.3, there are no changes required
to the Technical Specifications as a result of the instrumentatio1 removal and replacement activity.

IV. The blowdown system modification activity initiated a review of the Technical Specifications that concluded no
Technical Specification sections apply, and therefore, no changes are seguired as a result of this activity.

V. The insulation removal and replacement activity initiated a review of the Technical Specifications that concluded no
Technical Specification sections apply, and therefore, no changes are required as a result of this activity.

VI. The movement of the new and old SGs and the steam domen within containment are only performed after the fuel
is removed from the reactor core. Therefore, the oporability of Technical Specification safety equipmen' is not
required and no change to Tech. Specs. is needed. Based on a review of Technical Specifications, there are no
changes required as a result of the rigging activities,

l. The steam generator haul route activity initiated a review of the Technical Specifications that concluded no Technical
Specification sections apply, and therefore, no changes are required as a result of this activity.

Vllt. The temporary f acihties and services activity involves the installation of temporary systems that will be removed af ter
completion of the SGR. Thus, they are not subject to any Technical Specification requirements. In mode 6, the purgo
system is required to respond to a containment high radiation signal by isolating the containment from the environment
per Technical Specification Section 314.3.3. This capability will be maintained. There are no Technical Specification
requirements related to the *B' RCP power supply or the other non Class 1E power sources. Therefore, based on a
review of applicable sectior s, this activity will not aquire a change to the Technical Specifications.

Technical Specification Amendmenta 153 and 154 were issued to allow operation at reduced power levels until completion
of the steam generator lower assembly replacement. These technical specification changes should revert to their pre-
reduced power level values following completion of the steam generator replacement.

O
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Table 5.2104
(Clnif 0 i

.

STEAM GENERATOR PRIMARY / SECONDARY BOUNDARY COMPONENTS

Condition: Normal, Upset and Test Conditions
t

Location Description Maximum
(Figure 5.21/)) Fatigue

Usage

1 Tubesheet Center 0,16 ;

s

:
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DC 90131, Appendix 4 2, Page 38
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See attached supplement sheet
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UFSAR CHANGE REQUEST-
Supplement Sheet

Change No. LINS-2802

0
3. UFSAR Chaoter/ Sections Affected:

Sections; 3.7, 5.2, 5.5, 6.2, 6.3, 10.3, 15.2, 15.3, 1b.4

Tables; 3.7-11, 3.7-12, 5.2-4 thru 12, 5.2-14, 5.2-17,
5.2-22, 5.5-3, 5.5-18 thru 20, 6.2-2, 6.2-5, 6.2-13 thru 17,
6.2-47 thru 53, 6.2-77, 15.4-1 thru 6

Figures; 5.2-1 thru 4, 5.5-3, 5.5-17, 6.2-11 thru 15, 6.2-85
thru 95, 6.3-11 thru 17, 10.4-7, 8, 11, 13, 14, 17, 15.4-1
thru 17

Add Figure; 6.2-116

Delete Figures; 5.5-24, 5.5-25, 6.2-84

4. Description of Chance: This change package is necessary to
incorporate the details of the STEAM GENERATOR REPLACEMENT '

and associated design and component modification. Chapter 3
updates design methodology, Chapter 5 updates the SG design,
Chapter 6 addresses the effects of the new insulation on the
containment, Chapter 10 includes material upgrades and
changes to the main steam, feedwater, blowdown, and chemical

Os
feed syatems, and Chapter 15 provides detailed updates to

. plant transient analysis resulting from SG insulation
replacement and, where applicable, the reduction of tube
plugging levels to original design values.

5. Basis of Chance: The Steam Generator Replacement effort
replaces the current Model 51 SGs with functionally
equivalent Model 51F SGs. The 51F SGs have several design
enhancements that provide improved durability and a
reduction in corrective maintenance. Due to minor. changes
in dimensions and weights, the new SGs have been reevaluated
for stresses and loads to demonstrate continued design and
code compliances. The UFSAR requires updates-to document
these design enhancements and revised structural analysis.
Changes to materials in the feedwater and blowdown systems'
for improved resistance to erosion / corrosion effects are
documented by this update.

The replacement of the old SG insulation required a
reanalysis of NPSH at the containment sump per RG 1.82.
Additionally, a containment analysis was performed to verify
that required safety parameters were met. The mass and
energy release values were' based on the new SG design. This
update documents the satisfactory results of this
evaluation.

DC 90-13-1, Appendix 4 2, Page 2
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g 3.7.2.6 Validation of Computer Programa

3.7.2.6.1 Programs within Stone & Webster Scope
,

,

.

C The f ollowing computer programs were used in dynamic and static cualyses
for Seismic Class I Stone & Webster designed equipment and components:

,

7, 1. STRUDL II - multipurpose mechanics program.

2. STARDYNE - dynamic analysis program.
. ,1w.
m,e.#. , 3. ST-176 - seismic spectra response calculations. -

n.
8.: 4. SHELL 1 - shell analysis program.

:i < ).
# $ 5. Stress Analysis of Shells of Revolution.

i'm h 6. MARC - nonlinear finite element program, static.

7. LIMITA II - nonlinear transient dynamic analysis.

8. MAT 5 - foundation mat analysis.~

9. Tima-History Program - seismic response spectra.

m-1IL PRAT 0 uixed fi te element with curved surfaces.. ~ ~

O J' """~ *-CiabfWW"s121647:2i 2;"'! % '' W
f 3.7.2.6.1.1 STRUDL II. STRUDL II has been desl% as a modified hsubsystem of the Integrated Civil Engineering System (ICES)4 which was

designed and formulated at the Massachusetts Institute of Technology,
Department of Civil Engineering.

The finite element method provides for the solution of a vide range of )
solid mechanics problems. Its use within the context of the CTRUDL analysis

facilities expands these for the treatment of plane stress, plane strain,
plate bending, shallow shell, and three-dimensional stress analysis problems.

STRUDL II also provides a dynamic analysis capability for linear elastic
structures undergoing small displacements. Either free or forced vibrational
response may be obtained; in the latter case, the forcing function may be in
the form of tin- kistories or response spectra.

The three-dimensional finite element capability of STRUDL is used to
analyze the containment at the regions of the personnel and equipment hatches
and other specific regions of interest.

aul sis pro %)yE da}ic N/or d
( y, ST@0L-M - MalbAurpeni$ m!La - frM,dP"b""psamic.4C%h'!AI4 2, Pa 3

y

x -
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ST ONE & WEBSTER ENGINEE RING CORPOR ATION ' g_
CALCUL ATION SHEET V/

a 4010 48
'

C ALCUL ATION IDENTIFICATION NUMBER

J.O. O R W 0, N O. OlVISION fe GROUP CALCUL ATlON NO. OPTIONAL TASK CODE PAGE

,

8

3

4

s. ,. z. s. t. n w e - s a>.
,

,

* The NUPIPE - SW piping program performs a lineer elastic analysis of three,

dimensional piping systems subjected to thermal, static and dynamic loads.'
NUPIPE - SW utilizes the finite element method of analysis with special50 features incorporated to ' accommodate specific requirements in piping
analysis. These features include simplified input for piping- systemei

description, use of special curved elements to represent piping elbows,,,

and analytical conformance to the ASME Sectic III Nuclear Power Plant''
Components Code,

na

13

''

NUPIPE - SW will bandle all loading conditions required for complete
'

it nuclear piping analyses. A given piping configuration may be analyzed,, successively for a number of static and dynamic load conditions in asingle computer run.
Separate load cases, such as thermal expansion and

,,

anchor displacements, may be combined to form additional analysis cases.**
The piping deadload analysis considers both distributed weight

- ''

properties of the piping and,any added concentrated weights.
23

to

25 *-

'' The IMPIPE - SW program is designed to perform analysis in accordance-
*? with the ASME= Boiler and Pressure Vessel Code Section III, Nuclear Power

Plant Components (Code). Features insuring code confor' nance include use-as
of accepted analysis methods, incorporation-of specified stress indices,,

and flexibility f actors, proper combination of moment resultants, and
3,

provision to (automatically) generate results of combined loading cases.
8' A program option is available to s; .cify emeeg Class 1-analysis per-
28 Article NB-3600 of the code, Class 2 analysis per Article NC-3600 of the
33 Code, analysis per ANSI B31.1.0 power piping code, analysis .per ANSI
3.- B31.3 petrochemical code and combined Class 1 and Class 2 analysis per

ArH H es NB-3600 and NC-3600 of the code.,,

36

37

se

39

40

0:
43

..

4$

**
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CALCUL ATION SHEET
& $010 49

C ALCUL ATION IDENTIFIC ATION NUMBER
~

J. 0, O R W. O. N O. OlvislON & GROUP C ALCUL A TION NO. OPTIONAL TASK CODE PAGEO
i

!

3

4

* 5.9. 2. . (s, I . I 2 STR 00L-cs)
a

e

*
STA/CL- 560

$

10

Igb4 perfotin$ a static and/or dynamic analysis of a structure composed of''
membe r s . The capability also exists (for a static analysis) to check or

it design structural members based on various code requirements. This
progran is a completely documented and qualified subset of STRUDL-II (ST-,3

015).,,

''

STRUDL-SW any be applied to a wide range of structural probless using the
same basic input. It handles two-dimensional trusses, frames, and grids ,in

it as well as three-dimensional trusses and frames. Ocly elastic, small
displacement analysis is available.,,

is

20
-

to The solution nothod used is the displacement method for structural
analysis. This procedure requires the specification of member properties,,

in some acceptable form and treats the joint dicplacements as unknowns.8'
Stiffness and asas astrices (for dynamics) of the ' structure are assembled

to or input and the static and/or dynamic problem is solved.
is

it

27

28

29

30

3:

32

.33

34

35

34

37

38

39

40

43
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t

3

377,2./o1l.13 STEHAM
*

S

6

'

Dre $1EMM frtefhn.
'

Mtermines the flow induced forcing functions on piping systems'*

during a steamhammer event for the use of subsequent piping dynamic''
analysis.

92

13

''

The analysis is based upon the method of characteristics with
''

finite difference approximations for solutions of unsteady one-
is dimensional homogeneous adiabatic, compressible fluid flows.

b e N c$dT S preYe ti low network of the piping system,g a,,

pipe dimensions, valve flow characteristics, valve- operation''
characteristics, initial steam flow conditions in the piping'
system, and flow frictional coefficients.- '

) e't
'

MN pacesAt Use A/? W nTle ord '

TimeDe o low pressurs,' density, vIlocity, nodal forces for.

33 all nodes, and segment forces for all segments of the flow network
at each time increment. ' ' ' ' *- *

,,

2$

26

!?

18

29

30

34

32

33

34

36

16

3t

38

39

40

41

~p *'
I

.

44
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- Seismic 'analy a of Class I piping, which include all ASME Code Classes -
1, 2, and 3 pip g systems, are performed by the modal analysis response
spectra method Each piping system is idealised mathematicallyg as an
elastica 11y coupled dynamic structural model in three-dimensional- space.
Inertial characteristics of the piping system are si.aulated by discrete masses
of piping components, incivding all eccentric masses such as valves and valve

'

operators, lumped at selecte nodes.4 The stiffness matrix of the piping
system is calculated by Sto & Webster's computer program, PIPESTRESS.'3

Modal seismic responses at each node of the piping system, due to amplified
response spectra excitation applied at its support points, are calculated by
Stone & Webster's computer prost , SHOCK 3. The modal analysis technique used
in SHOCK 3 computes the peak sponse quantities for each mode. These
quantities are then combin in Equation 3.7-32 of Section 3.7.3.1.2.4

Normal mode, linear ela e, and small displacement theory are incorporated ig
IIO W M'MN ' W F #)'# * J N . 'SHOCK 3 and PIPP. STRESS. ComfLek 'f*N*hm/aMI i$ $ ferforoes
9

roficr Vavfk ; A ca.,p w

( foyn** * rvr o er arsnLpt3 ) e cudes9 s art. V4endas *

Structural ~ respetisTopectra, c'onsisting of peak responses of a f amily of-

seismic loadings for the piping systems, are the amplified response spectra,
obtained for discrete locations in the structure where the piping system is
supported. (See Section 3.7.2 for the development of the amplified response-
spectra.) 1:arping factors used for critical piping and components are 0.5%
for the opetating-basis earthquake and 1% for the design-basis earthquake.

* ,

As an alternative, the following damping values given in the ASME Code Case
N-411 may be used for both the operating-basis earthquake and the design-basis
earthquaks. These values specifically ares five percent below frequency of

10 Hz; linear reduction from five percent to two percent between 10 Hz and 20
Hz and two percent above 20 Hz. These. damping values are used in the

following situations and the folleving additional considerations:

a. For seismic analyses it. cases where new piping is added, existing

systems are modified, existing systems are re-evaluated and for

support optimization.

b. For seismic analyses using response spectrum methods and not for

seismic analyses using time-history analyses methods.
-

.

4W DJ5ERT A
.

.
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,,
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30

34

!- 8 VIC b$(g, f>1 h*78h e |e f C/lOS 4
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34
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c. When these alternate damping values are used, they are used in a i

given analysis in their entirety.

d. When these damping values are used together with channes in the
support arrangement that increases the flexibility of piping systems,
the predicted maximum displacements are reviewed to ensure that such
displacements do not cause tdverse interaction with adjacent.

structures, components o utpments.

\
e. When these damping valu used, the 115% peak broadening criteria

of Regulatory Guid 1 2 Development of Floor Design Response
Spectra for Seism De of Floor-Supported Equipment or<

Components." are used.

The uncertainties in the calculated values of fundamental structural

frequencies due to expected variations in subgrade and structural material
"

properties are taken into account. The peak resonant period value(s) in the

amplified response spectra developed in Section 3.7.2 are subject to

variations of 15% for Units 1 and 2 and its site. Accordingly .ciping systems

designed using amplified response spectra having modal periods within 215% of
the peak redonant period (s) are assigned the peak responsa value(s). Outside
this range, the amplified respovse spcetra are used exactly as stated.-

.

Where a piping system is subjected to more than one amplified response
spectrum, such as support points located in different parts of the structure,
the amplified response spectrum closest to and higher in elevation than the
center of mass of the piping system is applied to the system.

.

-

.

DC 90-131, Appendix 4 2, Page 9
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!3
V For a single-degree-of-f reedom linear system oriented - arbitrarily with

respcet to horizontal directions, the vectorial sum of the responses by
consida. ring both horizcntal components of the spectra is an upper bound of the
response of the system. Since the seismic analysis of the pipios system is
based on eigensolutions of the system's dynamic structural model, this method
is conse rva tive in computing both piping seismic responses and seismic

reactions on equipment and supports.

The SRSS method is an acceptable procedure if certain approximations in
random vibration analysis for earthquake effects in the amplified response
spectra are mada. 6 Justifications of the applicable an:plified respouse
spectra in comparison to the time-history analysis of primary systems are

presented in Appendix 3B.

The approach used in the SRSS method - both in Reference 46 and in the
Stone & Webster analyses - is based on the assumption that an earthquake is a

stationary random process, vich no r.eed for any special consideration of the
OQ spacing of the modes of the secondary rystems.

Section 3.7.3.1.2.2 shows a comparison of responses obtained by the

time-history method and the response spectrum method for structures.

Examination of mode f requencies reveals that closely spaced frequencies occur
at higher modas that have an insignificant contribution to the total response

of the structure.

|td 9--T _
'

r

3.7.3.1.3 Analytical Procedure an n,=4 mAf teria

M @E-Ssf cf
3.7.3.1.3.1 ASME Code Class 1 ping. The ASME Code Class 1 piping

systems are analyzed using NCCODE. based on formulations and criteria
specified in Subarticia NB-3650. Subarticle NB-3112.3(b) requires a number of

earthquake cycles and seismic events used in the analyses of the ASME Code
Class 1 components to be specified as part of the piping design criteria. The
specifications are as follows:

n

d 1. A total of five operational-basis earthquake (OBE) (one-half

safe-shutdown earthqt.ake) and one design-basis earthquake (DBE)

DC 90-13-1, Appendix 4-2, Page 10
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3lh I I 6'l General Descriptiono

''

The basic method of analysis used is the finite element
'' stiffness method. The continuous piping is mathematically

idealized as an assembly of elastic structural-members23

8' (simple beam elements) connecting discrete nodal points.
System loads and displacements such as deadweight.*$

equivalent thermal forces, earthquake inertia forces, and -2.

anchor displacement are applied at the nodal points. Piping,,

system restraints are represented by stiffness values (table-** 7.1).
29

Analysis for each type of load is perfortned individually,3o

either statically or dynamically, and results superimposed3,

on the results of other load analyses as required to meet-** stress requirements of the appropriate codes. Loadings such
as pressure, thermal expansion, deadweight, and building and33

support point motions are typically evaluated by_ static34

analysis. Response of a piping system to seismic excitation3

and other occasional loads, such as flow-induced transients,
'' is commonly deterinined utilizing dynamic authods of
" analysis.
34

39
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57 31, Z.5 2 Static Analysis.

*
The static events to be considered in the design and* analysis of a nuclear piping system include the loads

7 resulting from deadweight, applied forces, thermal
e expansion, unifonn acceleration a.id anchor movement

conditions. For static loadings representing these,

conditions, the following equation is used:,,

F = Ku . . . . . . . . . . . . . . . . . . . . . . . ; A - l''

is

n where F = The applied nodal force
''

K = The global stiffness matrix
,, ,

u = The unknown displacement*

The global stiffness matrix is formulated by adding,,

the contributions of the element and. support
" stiffnesses. Depending on the load case, NUPIPE may

(]
form appropriate types of static stiffness matrices.2

:: The unknown nodal displacements are obtained in
N'JPIPE by solving the simultaneous equations,,
resulting from equation A-1, using the Gauss method.

** These nodal displacements are then applied to the
*$ individual m mbers, and the member stiffness used to

as determine the internal forces.. The nodal
displacements at support locations can be used along--,,

with the stiffnesses to determine support reactiens.
,,

as

30
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33

34

33

36
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3,73,f,2,5 3 Dynamic Analysis*

3 7 3. l. 05.) ./ Resoonse Spectra Method i

'

The mathematical model utilized for static
analysis is supplemented through addition of*

concentrated mass points at suitable,

locations (nodal points) to provide response,o

to the particular type of dynamic loading''

being considered.
se -

The eigenvalues (natural frequencies) and theo
eigenvectors (mode shapes) for each of the4

natural modes are calculated by solving the,,

frequency equation. The natural mode shapes
'' are then used to effect an orthogonal

transformation of equation of equilibrium,''

This yields a series of independent equationsi.

of motion uncoupled in the system modes. , The,,

uncoupled equations are solved by either'the,,
step-by-step integration or the response

O '' spectrum method to cbtain system responseO within each mode, and the individual modal22

results are combined to determine the total23
rystem dynamic response.,,

'' System response to seismic disturbance is
obtained using the method of modal25

er superposition. The inertia forces are
c:lculated for each of the system natural,,
modes and applied as static forces in the

" same manner as the weight or equivalent
8 thennal forces in order to find internal
si forces and moments in each mode.

system response is then obtained.3,

33

34

33
,

36

'

3.7.3.l.2.6,3.2 Time History with Modal Superpositio,nn
_

3,

The stress analysis for dynamic forces"
resulting from safety or relief valveac
blowdown or steam and waterhammer analysis is

.i
generally performed by direct time history

..,

a 4,

44

43

44
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integration using the same discrete beam
,

element model described above. The equation
* of motion is written for each normal mode.

It is solved directly in finite time*
increments for the generalized displacement.io
The total generalized displacement is,,

transformed using the mode shape vector to
'' form the system total displacement vector.

This transformation is performed for eachin ,

mode.for each time step. These modal !ie
'displacements are then applied to the system3

to detennine internal forces, moments, "and i

'' reactions for each mode for each time, r?ep.

Finally, the modal responses at each t1 t"

step. are combined directly to form totalis

response for each time step.,,

O ~2,

22

23

to

25

24
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!

l

O
1

(safe-shutdown sarthquake) seismic events will occur during the life
l

of plant.

2. One hundred seismic stress cycles are imposed on the piping s stem
during each operational-basis earthquake.

MlW N W
-

3.7.3.1.3.2 ASME Code Class 2 and Class 3 Piping. The ASME Code Class 2

analyzed usingkSTRESSC0KBINER,based onand Class O piping systems are

formulations specified in Subarticles NC-3600 and ND-3600. The seisisie

stresses are governed by the following allovablest

Pressure stress (Sg ) + dead load stress (S3g)$ SL (3.7-33)

(3'7'34)Pressure stress + daad load stress + OBE stress 5 1.2 S '

h

Pressure stress (S ) + dead 1 cad stress (Sdl) + DBE
stress 5 1.8 S (3.7-35)

8 ) (3.7-36)Thermal stress X (1.25 S + 0.25 S )I * (Sh* 1p * 8d1c h

where

S ~^ "" * *****" ***** * ** * **P'"*"#*
h

(Tables I-7.1, I-7.2, I-8.1, and I-8.2 of ASME
Code Section III)

S = allowable strees of material at cold temperature

(Tables I-7.1, I-7.2, 1-8.1, 1-8.2 of ASME
Code Section III) j

f = stress range reduction factor for cyclic condition
(Tahle NC-3611.1(b)(3)-1 of ASME Code Section III)

' Equation 3.7-33 is based on Subarticle NC-3611.(c) for nocmal condition.
v

Equation 3.7-34 is based on Suburticles NC-3611.(c) and NC-3612.3, which ,

state that seismic events of operational-basis earthquake for normel and upset

DC 90-13-1, Appendix 4 2, Page 15
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conditions occur for less than 1% of the operating period. The stress limit
is increased 20%.

Equation 3.7-35 is based on Subarticles NB-3652 and NB-3655, which state

that a stress limit of 2.25 S,for emergenc' condi* ton (during DBE occurrence),

is 1.5 times greater than the stress limit of 1.5 S, for normal and upset
conditions (during OBE occurrence). Based on the stress limit of 1.2 S for
ASME Code Class 2 and Class 3 piping, in normal and upset conditionrs, the
stress limit for emergency /isulted condition is thus derived to be 1.5 times
1.2 S ' #

h h**

Equation 3.7-36 is based on Subarticles NC-3611. (b)(3) and (b)(4).

All stress calculations for ASME Code Class 2 and Class 3 piping are
based on equations given in Subarticle NC-3672.9, including bending and
torsional effects. All inertial ef f ects of eccentric mass, such as valve and
valve operators connected to the piping system, are included in the dynamic

q structural model for the stress analysis.
O

Dynamic force loadings, resulting f rom sudden closure of an isolation
valve or a turbine throttle valve on the piping system (for example, transient
loading on steam line due to turbine trip), are to be included as occasional
mechanical loads in piping analysis. Constraints or hydraulic snubbers are

used as required to control excessi'- displacements or moments due to these
transient loadings.

-

Field located seismic supports and constraints for Seismic Class I piping
systems, including snubbers and dampers, are installed in accordance with
seistically designed piping shown on approved construction drawings.
Inspectione are conducted to verify that these seismic restraints are
fabricated and located in accordance with the construction plan and other
applicable documents.

3.7.3.1.3.3 Buried Seismic Class 1 Piping. Responses of buried Seismic

Class I piping to dif ferential ground motion, due to particle motions caused
'

f r w s - , _ L ,i_ . s . a. m u , a , Qm - +, si.m m s,_..

**' [o M s Ae5 J y/p4 90)n p,fjge; p &2,P37,,
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|

Seismic analyses of typical Westinghouse-supplied Seismic Class I
mechanical equipment, including heat exchangers, pumps, tanks, and valves were
performed using a multi-degree-of-freedom modal analysis. Appendages, such as
motors attached to motor-operated valves, are included in the models. The

natural frequencies and normal modes are obtained using analytical techniques
developed to solve eigenvalue-eigenvector problems. A response spectrum

analysis is then performed based on the simultaneous occurrence of horizontal
and vertical input motions. The response spectra are combined with the modal

participation factors and the mode shapes to give the structural response for
each mode f rom which the modal stresses are det. ermined. The combined total
scismic response is obtained by adding the individual modal responses using
the square root of the sum of the squares method. Combined total response for
closely spaced modal f requencies whose eigenvectors are perpendicular are
handled in the above-described manner. In the rare event that two

significantly closely-spaced in-phase modes occur, the combined total response
is obtained by adding the square root of the sum of the squares of all other
modes to the absolute value of one of the closely spaced modes.

Hydrodynamic analysis of tanks is performed using the methods described
in Chapter 6 of the U. S. Atomic Energy Commi;sion - TID-7024. Bridge and

trolley st ructures are designed so that restraints prevent derailing due to
the design-basis earthquake. The manipulator crane is designed to prevent
disengagement of a fuel assembly from the gripper under the design-basis

'earthquake.

Components and supports of the reactor coolant system are designed for
the load!ng combinations given in Section 5.2. These components are designed
in complete accordance with the ASME Code. Section III. Nuclear Vessels, and

the USAS B31.7 Code for Nuclear Power Piping.g The allowable stress li:aits for
these components and supports are also give .n Section 5.2.

The loading combinations and stress limits for other components and
supports are given in Section 3.9.

I
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' /[. f/* Table 3.7-11 f
-' $#

. j-f - ',
REPRESENTATIVE LISTING OF SEISMIC DESIGN MARGINS ' *g,

NORTH ANNA 1'AND 2 ;

. O .4 5' ( f8g / y STONE & WEBSTER SCOPE OF SUPPLY ;

(MECHANICAL ITEMS)
. h y,l +./ i

Total Men
Han Solamic Caebined Alloweble j

total Loading Stress _ ost Stress. ps Stress- est Desian Herain
~

System /ComponerJ, Combinetton W1 pj[ M M M Et,I E pig t
.

b "--e .V: 1- Reactor Coolant ayaten
' '~V~, S,79' ,

--- 4e;ese --- sa-ese --- A /,c,7

m ~~

% /6, sTO / 7, m
. . . ' . -

'| - , c
, steam seneratar . pports unit 1- no + sass (Eos --- -t+:eeo- >

PI e r Q ture) A j
_

_

__

-- ' - P

'j Cteam senerator supports unit 2 .DL+EQ+realted s,600 s 600 25,4e8 23,400 64 ste 32,409 2.53 1.2n
(pipe rupturel* 4

,

~ ' ' ~ ~ ~c*** * %-- N- "'# ^e-Reactor coolen **. .

eupports Unit 1 Normal ,+5RSS(EQs
,

& --- -M-tte- --- 3e toe --- M 4g---
r

Pipe ruptureI f*4 jfg g , 7ppy.
,_

,

R..ctoroo_t.entpmpJ.
*

supports it I
-

DL+EQ*reutted 13,000 13,000 33,700 33,700 64,484 34,240 2.03 1.82
(pipe ruptural ,

.

Recirculation spray system .

Recirculation sprey best
eschenger .DL+EQ+0per 12,400 15.467 23,33* 25,150 25,300 36,720 a.01 1.30g

Recirculation sprey heet
eschenger setemic -

restraint (main suppert j '

.Y structure)-
'

DL+EQ+0per 2,190 3,586 18.320 11,950 33,000 33,000 3.33 2.93 i
~ l
- , ,

y - Component cooling system , 3

iT3

E Component cooling pisspe
.

. DL+EQ+0per 2,340 3,390 21,750. 28,300 32.400 32,400 1,49 1.39:

g - -

/.

.

E Compressed air system
A i

'k Hain instrimment air DL4EQ 485 833 483 833 5,047 9,270 10.40 11.10
racetwo a

. . - - - - - ' i. tu

3 % ~

...

g /Desi.n ne,.in.- -en ie otre..

Tg g gn 7o m. Me)so w - e >c ,s ,,,.,,- F:
_- .. __ total e... co in.d .tr e., '.

-
-- n_ =

%ormel . se e .h, + tuer i . internel ,re..ur. 3sw.37- //
. '..'

-
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Table 3.7-12

REPRESENTATIVE LISTING OF SEISMIC DESIGN MARGINS
FOR NORTH ANNA UNITS 1 AND 2

STONE 6 WEBSTER SCOPE OF SUPPLY
(STRUCTURAL ITEMS)

Estimented 1
Feature Mude of Reaction

Controlling Design Criterte for Me siasse Design Due to

. Mergin et Interface Allowable Cepecity Criterie Reaction, Mergin, Seteele Selseic

Coseonent of Cresponent./ Structure (FA) Reference F FA/F Event Event

Steen genere- Funching sheer in FA = 4 (*c b,d ACI 310-63, 2,1F 1.37 DBE 49

tor supports concrete Section

1707 (c)

Reactor punching sheer in FA = 4 i'c b,d ACI 318-63, 1,895* 1.11 Ott 39

coolant enesp concrete Sectice

supporte 170 F (c )

.

Safety injec- Coe61ned sheer and FA = 1.33 AISC 69 Spec., 20.64 kai 1.31 DBE 46

tion accusesse~ tension op ASTM A307, (28.0-1.6 fv) 27.0 Section 1.6.3 tems.
*

tot espporte Gr. A bolts plus 1/3 3.59 tot

increase sheer

Refueling water Tank atiding on con- FA = 1.1 (eliding SRF 3.8.S 701 kipe .34 DDE 100

storage tank crete foundetton force) Section II,3.c

Quench spray .Caud ined eheer and FA = 1.33 AISC 69 Spec., 1.83 kai 1d .FS . D8E 100

pump enchor tension on ASTM A307, (28.0-?.6 fv) 27.8 Section 1.6.3 tone.g
.O Gr A bolts . ples 1/3 .91 ke!'

Increase sheer*
.

L.J
"'' Residual heat.

y exchanger

g supporte
en

d Hein. Tensi un on ASTM A30F, FA = 0.9 F 5ection 25.44 K 1.14 DBE FS

g- Gr. A bolts 3.8.1.3
#e

*k
flo3,e: The tehle addressee the concerne of the SISMIC as they perteln to the enchorage of eefety reisted ceryonente

to the butiding structure. The computed setsens design mergine are bened on the eli le cepecity for e

[, local f atture et the cassponent/etructure interf ace. the controlling failure mode le dentified for that

'O interface so weit as the criterie for defining ellowebte cepecities. Hesionen react e are given in terms

of force er strees, depending on what appeared to be esse seeningful for the stat feature mode. Loads
f rom the operationet-beate earthspeake generally do not control eswd, thus, . wore en sted free the presentation.o
_th.setteetoapercentoseofthereaction.hichseduetothedesign.hesiaearthweme is ,co.id.d.

m ----- - ,. .. ,_ .
-~ q-

n.. unit 2 loe4e era p,eeented. the unit 1 loads are lose. wmmr4 w se Apoep _

,
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The criterion presented in the ASME Code is used for the fatigue failure
analysis. The cumulative usage factor is less than 1.0 and hence the fatigue
design is adequate.

The reactor vessel vendor's stress report is reviewed by Westinghouse.
The stress report includes a summary of the stress analysis for regions of
discontinuity snalyzed in the vessel, a discussion of the results including a
comparison with the corresponding code limits, a statement of the assumptions
used in the analyses, descriptions of the methods of analysis and computt.r
prog ams used, a presentation of the actual calculations used, a listing of
the input and output of the computer programs used, and a tr.bulation of the

references cited in the report. The content of the stress report is in

accordance with the recuirements of the ASME Code.

The Westinghouse analysis of the steam-generator tube-tubesheet complex
is included as part of the stress report requirement for ASME Code Claws A
nuclear pressure vessels. The evaluation is based on the stress and fatigue

limitations outlined in ASME Code, Section III.

The stress analysis technipes used include all factors considered

appropriate to conservative determination of the stress levels used in

evaluation of the tube-tubesheet complex. The analysis of the tube-tubesheet

complex includes the effect of all appurtenances attached tc the perforated

region of the tubesheet rbat are considered appropriate f or conservative

analysis of the stresses for evaluation on the basis of the ASME Code,

Section III, stress limitations. Tb evaluation involves the heat conduc' ion

and stress analysis of the tubesheet, channel head, and secondary-shell

structure for particular steady design conditions for which code stress

limitations are to be satisfied and for discrete points during transient

operatioa for which the temperature / pressure conditions must be known to

evaluate stre 's maximum and minimum f ot fatigue life. In addition, 44eet

analyses are performed to de: err _ine tubesheet capability to sustain f aulted
cot.ditions, N Mich W +-: .=1, :- _~ -- P ce . The analytic'

techniques used are computerized, and 4 .a L .. m a . c.etin.; ::: ;M6hd.

e qcrie rta'' * j"rrif; d~ m hai w ?---- nr=%1'

i
'
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The major concern in fatigue evaluation of the tube veld is the fatigue

strength reduction f actor to be assigned to the weld root notch. For this

reason, Pastinghouse '.es conducted low-cycle fatigue tests of tube material

samples to determine the f atigue strength reduction f actor and applied them to
the analytic interaction analysis results in accordance with the accepted

techniques in the ASME Code for experimental st ss analysis. b*~ U * U' ' # I
' f * ** 4 d' h" LI~ d Y * * " "' 9 '. e dQ/a c e * 4 5 tc * " C~ ~'m > *f**Pc 'U" ^1h '" d He k "* Nz,,u, m/J mf ~IA u k 4= h ni

The si.o m-generator tube-tubesheet complex integrity is verified by

analysis for most adverse cciditions resulting from a rupture of either .

primary or secondary piping. i 2-8W E P// b
<b.f / M . M le S.h Y[

(a c/ . t A -

It has been established that for such accident conditio s, re a

p rima ry -t o-s e conda ry-s ide differential pressure exists, the pr Lmary membrane

stresses in the tubesheet ligaments, averaged across the ligamunt and through
the tubesheet thickness, satisfy the conditions given in Table &+ 44 for this

faulted eve.t. Also, for such accident conditions, the peimary membrane

stress plus primary bending stress in the tubesheet ligaments, averaged across
the ligament width at the tubesheet surfac location giving maximum stress,

must not exceed the faulted condition criteria. In the case of a primary

pressure-loss accident, the seconda ry-pri mary pretaure differential is
somewhat higher than the primary-secondary design pressure differential.
However, rigorous analysis shows that no stresses in excess of those covered
by the ASME Code for faulted conditions are experienced by the tubesheet for
this accident. .- p q*i + y/fac M7 A * * * d *:

g p.g J S.2-Il V L t / ukgju
W Table 5 a izes the tubesheet s ress results for a pressure

differential at 24o5 psig. Tabulations of significant results of the

tubesheet complex are in Tables 5.2-5 through 5.2-12 and Figures 5.2-14, D
through 5.2-4 Op i ,t ' 2 , 3 -' d Y ') f h /* / A &#A*Mc f

YA
. Q:Rf |M N tt.bes b v& AThe e been designed to the requirements of the ASME Code,

assuming 2485 psig.as the design pressure dif ferential. Hence, neither a

primary nor a secondary pressure-loss accident imposes stresses beyond that
normally expected and considered as normal operation by the Code. ASME,

Section VIII, design curve s for iron-chromium-nickel ateel cylinders under
O external pressure indicate a collapse pressure of 2310 psi for tubes having

DC 90-13-1, Appendix 4 2. Page 22
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- . Insert 18A

The tubes in the Unit i replacement stear. generators have been
-designed to the requirements of'the ASME code, assuming 1600 psi
as the design pressure differential. None of the normal and
upret conditions impose stresses beyond that normally expected
ano considered as normal operation by the-code.-

A tube analysis for Unit i for the external pressures showed the
collapse pressure of 2389 psi in the straight' leg of the tube and
1944 psi in the U-bend region of the tube considering the
thinnest tube and including the wear / corrosion allowances-for a
faulted condition considering the minimum strength proporties
required by the ASME code, Section III. This provides a
calculated minimum factor of safety against collapse of 1.88.

,

O

s

|
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- in the calculation of the equivalent plate stresses, the use of the stress

concentration factors around the pertinent holes, the calculate of the various
alternating stresses, and the use of the ASME Code, Section III, fatigue
curves.

,

in the limir stress analysis performed for the tube-tubesheet complex,
the deformations n'? displacements induced at the location of the

steam-generatcr supports are negligible. Channel head deflections due to_the
limit analysis of the tubesheet occur only in the region of the tubesheet and tac

y bod e ed to cAnenel hea d ] ce = <- h m and
4are not appreciable at the location of the supports. The support feet are

approximately 3 ft away from the tubesheet. Since support deflections due to
the tubesheet analysis are negligible, the system analysis will not be

gjj 2 p$c0w ba, et,o 'to Yr4 $e * A Yys
The vessels of the eactor coolant pressure _ boundary are designated ASME

code, Section III, 1968, Class A. Piping, pumps, and valves are designated to
USAS B31.7, 1969, except as noted in Section 5.2.

O Loading combination and allowable stresses for ASME Code, Section III,
1968, Class A components and piping are given in Tables 5.2-13 through 5.2-16.
Design criteria for supports are given in Section 5.5.9.

w % /161)
When the components and sys' for the North ' Anna units were being .

dasigned, only general design requirements existed for faulted conditions.
There were no specific stress limits or associated methods of analysis

,

established for faulted conditions. To provide a conservative basis for the
analysis of Class I components, the collapse curves given in the PSAR were
developed. ,The criteria represented by the collapse curves have evolved into
the criteria of Table 5.2-16. The methods and criteria in Table 5.2-16 should
thus be reviewed with respect to the criterion agreed to in the -PSAR, rather
than with the more recently derived methods and limits established in the
nonmandatory Appendix F of the- ASME Code, Section III. These methods of

analysis in conjunction with the faulted condition stress limits ensure that1

A/Ac
the general design requirements of the ASG for faulted conditions will be met
and the plant can thus be safely shut down under accident conditions.

DC 90-131, Appendix 4-2, Page 24
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After the caterial was heat treated, the material was not heated above
800'F during subsequent fabricatien except as described in Section 5.2.3.1.9

1 and the paragraphs below.
kg
9

4* j

Methods and caterial techniques that were used to avoid partial or local
y
N
h severe sensiti: scion are as follows:
k
h ${ 1. No::le Safe Ends

4e
'

No ts
n ;s a. For the pressurizer, weld deposit with Incot.al (Ni-Cr-Fe veldM
q { metal F No. 43) was used, followed by the final post-weld heat'O

treatment.

Y A (f., f f p
sg dy. For the s

h
a tea:u generator andj reactor vessel, a stainless steel

veld cetal analysis A-7 containing more than $:: ferrite was used,
tgk 2. All velding was conducted using those procedures that have been

gpd approved by the ASME Code, Sections III and IX.
J

t <4V

3. All welding procedures were qualified by nondestructive and
{ destructive testing' according to the ASME Code Sections III and IX.N h

*
k' hen these velding procedure tests were pr.rformed on test velds that

y were made from base metal and weld metal materials that were from the
e same lot (s) of material, used in the fabricar. ion of components,

'

additional testing was frequently required to determine the
metallurgical, chemical, physical, corrosion, etc. , f:haracteristics

k}
. of the veldcent. The additional tests that were conducted on a

technical case basis were as follows: light and electron microscopy,4
elevated temperature mechanical properties, che=ical check analysis,

e

fatigue tests, intergranular corrosion tests, and static and dynamic
corrosion tests within reactor water chemistry limitations.

4 The following velding methods were tested individually and in
,S multiprocess co=binations as outlined above using these p rudentg

V

|
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Table.5.2-4
.'O. (a.d264)

- - -

STRESSES DUE.TO MAXIMUM STEAM-GENERATOR TUBESHEET
~

PRESSURE DIFFERENTIAL (2485 psig)*

(600*F)
Stress Computed Value Allowable Value

Prima y membrane stress 24,356 psi 37,000 psi
(0.9 S )y

Primary membrane plus
prinary bending stress 54,946 psi 55,600 psi _.

(1.35 S )

a
ln addition to the foregoing evaluation, elasto plastic limit analysta

of the tubesheet-head-shell combination indicates a limit pressure of 30's0 psi
at operating temperature.

:

_

4

.O
_ m-

DC 90-13-1, Appendii4 2, Page 26-
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d.
Tabic 5.2 5 /)
(u m, t t)

STEAM GENERATOR PRIMARY / SECONDARY BOUNDARY COMPONENTS

Condition: Design Condition

Primary / Secondary Pressures = 2485/885 psig(l)
Primary Chamber Design Temperature 650'F
Secondary Chamber Design Temperature 600*F

Maximum AllowableLocation Description Stress Stress Stress-(Figure 5.21)9) Category Intensity Limit
(ksi) (ksi)

2 Channel Head to Tubesheet PL 17.76 40.05
Junction,in the Channel Head PL+Pb 43.13(2) 40.05

3 Channel Head to-Tubesheet PL 16.82- 45.00
Junction,in the Tubesheet PL+Pb 48,10(2) 45.00

4 Tubesheet to Stub Barrel PL 15.06 40.05
- Junction PL+Pb 15.41 40.05

Notes: (1) Based on 1600 psig Primary to Secondary
Design Pressure Differential

(2). . Exceeds the allowable stress lirnit. A limit analysis
was performed per N 417.6 (b) of the ASME Code Section 111.

Specified Primary Pressure = 2485 psig
2/3 Lower Bound Collapse Load (Primary Pressure)- 3390 psig

Secondary Pressure - 885 psi

O
V

7

DC 90-13-1. Appendix 4-2, Page 27
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Table 5.2-5 g
(q..r x)

STEAM-GENERATOR PRIMARY-SECONDARY BOUNDARY COMPOUDITS'

Condition: 100% load operation, 2485/885 psig" 650/600*F
.

normal operation stress limits.

Inside Limit Stress Limit Inside Surface Stress

Location Center Limit Center Limit Center Surface Stress

(Figure 5.2-18) Description Outer Limit Stress Limit Outer Surface Stress

7 Jct. of short 3S 80,100 -10,063 psi
a

cyl. with S, 26,700 - 8,597 psi

tubesheet 3S 80.100 +27,247 psi

8 1/2 through 3S, 80,100 + 8,914 psi

short cyl. S, 26,700 + 8,597 psi

discontinuity 3S, 80,100 + 7,670 psi

o
O 9 Jct. of short 35, 80,100 +10,740 psi

zoa cyl. with S 26,700 + 8,597 psi 4m m.u
y shell. 3S, 80,100 6,443 psi e

3>
E %

{ 10 on shell- 3S, 80,100 +10,269 psi

S, 26,700 8,597 psi*

e' 3S 80,100 + 6,912. psi
2
2

* Based on 1600 psig design pressure differential. T
u

u

.
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Table 5.2-53 (continued) !

! '

STEAM-GD;ERATOR PRIMARY-SECONDART BOU?CARY CC^tPONENTS [,

i
'. '{

-

Conditio.. 1007. Ioad operation, 2485/885 psig* t,50/600*F f
'

normal operation stress limits.

Inside Limit Stress Limit Inside Surface Stress |Locat - m Center Limit Center Limit Center Surface Stress t

(Figure 3.2-1$) Descripticn Outer Limit Stress Limit Outer Surface Stress !
_

e

l
'11 On shell 35 -80.100 + 9,746 psi

m 7

S 26.700 + 8,597 psi fD
.

35 80,100 + 7,435 psi i: m j

,

;. -1? Jct. of primary 35 80,100 +58,701 psi ;
m

short cyl. with S 26,700 +14.528 psin
tube plate 3S 80.100 -29.646 psi |

,

r

i
t13 1/2 througn 3d 80,100 +50,836 psi .

+

m >

[ primary short 5, 26.700 +14,528 psi ( !
'

O *cyl. 35 80,100 -21,781 psi *e m = {
h $- discontinuity S I

Y '$ f-
,

, - -

!g 14 Jct. of primary 3S 52,200 42,286 psi fu m
i

~3'. short cyl. S 19,400 +14.528 psi I
9: *

|x oith head 35 52,200 -13,231 psi *

9 m
:

.P

- 2 P.o a*
.. Based on 1600 psig design pressure dif ferential. ~

,'i
- w z~
'

,

f

'
i

.

i

,- , ..r.- ,w < , , ,. . ., _ r. . . ~ 2.- ..- ...-. . . .



. - . - . - . - _ - . . - - . . - - _ - - _ - - . . _ - - ~ _ _ . _- . _ - _

|

Table 3.2 6 4
ca.a t |}

STE AM GEb'ER ATOR PRlhlARY/ SECONDARY BOUNDARY COhiPONENTS
|

|

Conditico: Primary liydrotest -

Primary Chamber liydrotest Pressure 3107 psig
Secondary Chamber liydrotest Pressure 0 psig '

Test Temperature 70 t$0'F
i

Maximum AllowableLocation Description Stress Stress Stress
.

(Figurc 3.21$) Category intensity Limit
(ksi) (ksi) ,

2 Channelllead to Tubesheet PL 27.41 62.47
'

Junction,in the Channel licad PL+Pb 67.21(I) 62.47

3 Channel licad to 1ubesheet PL 28.03 82.42

Junction,in the Tubesheet PL+Pb 75.82 82.42

4 Tubesheet to Stub Barrel PL 22.49 62.47

Ju aetion PL+Pb 42,$0 62.47
=ca

Notes:(1) Exceeds the allowable stress limit. A limit analysis
was performed per N 417.6 (b) of the AShtE Code Section lil. !

Specified Primary Pressure = 3107 psig
2/3 Lower bound Collapse Load (Primary Pressure)- 3400 psig _

Secondary Pressure = 0 psi

O ,

DC 90131, Appendix 4-2, Page 30-
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Table 5.2-6II
(u , r A)

STEA'i-GENERATOR PRIMARY-SECONDARY BOUNDARY COMPONENTS

Conditions Primary hydrotest, 3107/0 psig.

Prima ry Axial Primary
Location Membrane Membrane fi.resu

(Figure 5.2-1))Dencription Code Limit _St re s s Lim _i_t, liitensityt

7 Jct. of short
cyl. with
tubesheet 0.9 5 45c + 0 psi

8 1/2 through !
short cyl. '

discontinuit," 0.9 5 45,000 0 pai ;

O Jct. of short
'

cyl. with
shell 0.9 S 45,000 0 psi

10 On shell 0.9 S 45,000 0 psi

11 On shell 0.9 S 45,000 0 psi
y

12 Jct. of primary
,

short cyl.
with tube 1

plate. 0.9 S 18.158 g i
y

13 1/2 through
primary short
cyl. discontinuity 0.9 S 45,000 18,158 psi -

'
14 Jct. of primary

.

short cyl.
with head 0.9 S 36,000 18.158 psi

y

O '

.
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Table 5.2 7 A
(6: V I.) +

STE AM OEN E R ATt t PRIMARY / SECONDARY BOUNDARY COMPONENTS

Condition: Secondary flydrotest

Secondary Chamber flydrotest Pressure 1357 osig
Primary Chamber }{ydrotest Pressure 0 psig
Test Temperature 70180'F

|

Maximum Allowable
Location Description Stress Stress Stress

(Figure 5.21/O Category Intensity Limit
_ (ksi). (ksi)

2 Channel llead to Tubesheet PL 9.20 62.47

Junctitsn. in the Channel lic.id PL+Pb 18.66 62.47

3 Channel licad to Tubesheet PL 10.00 82.42

Junction, in the Tubesheet PL+Pb 21.63 82.42

4 Tube heet to Stub Barrel PL 16.53 62.47

Junction PL+Pb 49.12 62.47

O

'

t

@-
9
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NAPS UFSAR 5.2-76 i

I
!

!

Table 5.2-7 0 !

O (Wif.L) |
STEAH-GENERATOR PRIMARY-SECONDARY BOUNDARY COMPONENTS |

t

i
t

; Condition: Secondary chamber hyJrotest. 0/1356 psig. !

Primary Axial Primary 4

Location Membrane Membrane Stress
(Figure 5.2-18) Description Cot- Limit Stress Limit Intensity

7 Jct. of short
cyl. With ;

tubenheet 0.9 5 45,000 13,169 psi i

y
'

8 1/2 through
short cyl.
discontinuity 0.9 S 45,000 13,169 psi ;y

9 Jct. of short
"

- cyl. with
,

shell 0.9 S 45,000 13,169 psi '

y

10 On shill 0.9 S 45,000 13,169 psi
y

11 On shell 0.9 S 45,000 13,169 psi

12 Jct. of primary
'

short cyl.
with tube plate 0.9 S 45,000 0 psi- jy

13 1/2 through
primary short
cyl. discontinuity 0.9 S' 45,000 0 psi

y

14 Jct, of primary
short cyl.
with head 0.9 S 36,000 0 pai

;

,

.

L

:
!

O. ~

,

!

!.
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Table 5.2 8 A
|, (undI)

( STEAM GENER ATOR PRIMARY / SECONDARY BOUNDARY COMPONENTS
;

j

Condition: Faulted Ccadition, Loss of Secondary Side Pressure,

Primary Chamber Pressure 2425 psig
Secondary Chamber Pressure O psig

.

Temperature 66f'P
.

i

Maxhnum Allowable '

Location Descriptien Stress Stress Stress(Fipre5.2IA) Category Intensity Limit
(ksi) (ksi)

2 Channel Head to Tubesheet PL 21.92 36.94
,

Junction,in the Channel llead PL+Pb $3.76 55.41

3 Channel !! cad to Tubesheet PL 22.42 $0.72

Junction,in the Tubesheet PL+Pb 60.64 76.08 >

4 Tubesheet to Stub Barrel PL 17.99 36.94-
'

Junction PL+Pb 33.99 $$.41
'

O
i

!

.

,

t

>

f

,

O 20,

|
|

|

L
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NAPS UFSAR 5.2-77

I

O 'Table 5.2-8B
(Uni t V)

STEAM-CENERATOR PRIMARY SECONDARY BOUNDARY COMPONENTS |!

Condition: Losk of secondary pressure (steam-line break), faulted condition
2485/0 poig, 660*F. )

Primary Membrane Stress Primary
Location Emergency Condition Limits Membrane

(Figure 5.2-1D) Description Code Limit Stren_s Stress

7 Jet, of short

cyl. with
tubesheet" S 41,112 0 pai |y

8 1/2 through i
'

short cyl.
discontinuity S 41,112 0 pai |y

9 Jet. of short
cyl. with
shell S 41,112 0 psi-

10 on shell S, 41,112 0 psi

0 11 On shell S 41,112 0 psi iy

12 Jct. of primary ,

short cyl.
with tube plate S 41,112 14,528 psi.

13 1/2 through
primary short
cyl. discontinuity S 41,112 14,528 psi

14 Jct. of primary
short cyl.

with head S 29,000 14.528 psi

aCrmplete tubesheet structure complex also evaluated on limit analysis basis.

>

O
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Table 5.2 9 A

O (d.;t t)
STEAM OENERATOR PRlh1A AY/ SECONDARY DOUNDARY COMPONENTS

Condition: Normal, Upset and Test Conditions

Location Description Maximum
(Figure 5.21/)) Fatigue

Usage

2 Channel llend to Tubesheet 0.03

Junction,in the Channel 11 cad

3 Channel licad to Tubesheet 0.13

Junction,in the Tubesheet

4 Tubesheet to Stub Barrel 0.06
junction

,__

O
a

_

O ii
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:O Ta ble 5.2 10 4
((Anitf.)

STEAhi GENER ATOR PRlhtARY/5ECONDARY BOUNDARY COh1PONENTS

Condition: Normal, Upset and Test Conditions

Location Description hiaximum
(Figure 5.21/)) Fatigue

Usage

1 Tubesheet Center - 0.16
,,

,

6

:

|

O '

.

.

>

>

*

;-

.

4

|- 12
,
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TABLE 5.211 A

O (anitI)
STt^si otsta4Toa raisi^aveStCo~o^av 80uso^av cosieosesr5

Location: Tubesheet Center

hlaximum AllowableCondition oescription Stress Stress Stress
Category Intensity Limit

(ksi) (ksi)
oesign Condition, 2485/885 psig,650/600'F Pm 9.92 30.00

P +Pg 46.44(U 45.00i

Primary Hydrotest,3107/0 psig,70150*F P 10.28 54.95m

P +Pl 3 81.04 82.42
Secondary Hydrotest,0/1357 psig,70180'F P 2.64 54.95

.

m
,

P yPh 33.44 82.42t

Faulted s?ondition (Loss of Secondary Pressure) P 8.22 50.72
'

m

P +Pb 64.82 76.08t

O _

Notes: (1) Exceeds the allowable stress limit.-A limit analysis
was performed per N 417.6 (b) of the AShtE Code Section 111.

Specified Primary Pressure - 2485 psig
2/3 Lower Bound Collapse Load (Primary Pressure) =_3390 psig.
Secondary Pressure = 885 psi

,

,

|O o
|
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Table 5'.2-11 3'

j;. (U.; t .2)
. 'iUBESHEET STRESS ANATYSIS RESULTS

FOR 51,500-FT STEAM GENERATORS

Maximum Primary Membrane Maximum Effective !

Plus Primary Bending Ligament Membrane f*

Conditions Average Ligament Stress (psi) Stress (psi)
i

100% normal operation, 2485/885 psi 650/600*F 33,979 (40,050)* 15,653 (26.700)
,

Princry hydrot'est. 3107/O psi, 100*F 67,300 (67,500)* 30,355 (45,000)d t

Secondary hydrotest. 0/1356 psi, 100*F 29,811 (67,500)* 13,159 (45,000)'

Steam-line break (fault condition), 2485/0 psi, 560*F 56,785 (11mit)* 24,356 (limit)* '
,

.

i

Parentheses indicate code allowable stress: I

*l.5 S,
.

'

g ;
O bg 1.0 S , iz

- :
Y *1.35 S Q >

" ,

, ..:'
.

y
c

% 0.9 S h -

,

n y
= t

k- * Limit analysis results apply. !

e
- p

'a :

3' !
.,

7
2

.
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TABLE 5.212 A

O' (ae, r t) ,

'

LIMli ANALYSIS CALCULATIONS RESULTS ;

_ .

Location Case Limit Pressure
(psis)

Channel Head to Tubesheet Design Condition
3390Junction,in the Channel Primary / Secondary

Head Pressure 248$/885 psig i

i
Primary Hydrotest

3400
Primary / Secondary '

Pressure 3107/0 psig
*

! Channel Head to Tubesheet Design Condition
3390 !

'"
Junction,in the Tubesheet Primary / Secondary

Pressure 2485/885 psig

Tubesheet Center Design Condition
3390

Primary / Secondary
Pressure 2485/88$ psig

_.

?

O
,

I

F

h

i

B

14

. ..
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Table 5.2-14
,

_ LOADING CONDITIONS AND STRESS LIMITS: CLASS A COMPONENTS
i

Loading Condicions Stress Intensity Limits Note

Des.$ condition-H (a) P, S S,
(b) P s 1.53,t

'

(c) P, (or P ) - P3 $ 1.5S, I

W " Jer "L) :B -Q j 3.0; 2 --- -m m

Ner*+ f
,

'

4 pset condition J4)U -

, .2 a,

4bk-_IpMy_

-(:)-:-m (= P t *-? m_M. M ML B m
@) G3 P, (or P ) + P3 + Q s 3.0s, 2g

(b) (uman/shve fa V oe Lisay e 4 /. O
f

Faulted condition
'

(a) P,$ 1.2S, or S , whichever is 3y

larger, P s 1.5(1.2) S, or 1.55 ,g
7

whichever is larger, and

P,(or P ) + Pg g s 1. W .2) S,or
1.5S , whichever is larger, or

(b) Faulted condition limits in
Table 5.2-16

Key: P,= primary general membrane scress intensity
P = primary local membrane stress intensity

primary bending stress intensityP a
g

Q = seconocry stress intensity

S, a stress inteasity value from ASME Code, Section III
S = minimum specified material-yield from ASME Code, Section III,

Y Table N-421 tr equivalent
. . ,

Notes: 1. .The limits en local membrane stress intensity (P S 1.5S ) and
primary abrane plus primary bending stress ink'ensity "(P (or P ) +
P $ 1,5S ) need not be satisfied at a specific location if"it can _
h! shove"bymeansoflimitanalysisorbyteststhat the s:pecified
loadings do not exceed two-thirds of the lower bound collapse load
per paragraph N-417.6(b) of the ASME Code, Section III.

3
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Table 5.2 17A "%
( Unit 1 \

FAU1.TED CONDITION 14 ADS FOR THE REACTOR C00LWT Pt"tP FEET I
,

I I F H" ga 3ax y 3 g y .}.
I

H Umbrella 23305 t3400 12605 17059 14010 27083 !
,

bCasa I 390 294-
. . ,

b ICase 2 Su m- . . ,

i

b \Case 3 959 m- . .
i .

bCase 4 527 326- . . .

k *th moments are transmitted to the pump f6et due to the specific
design of the supports,

bThese four cases represent the largest loading conditions on pump
f feet.

,

i
Casc 1: Deadweight + Thernal + Internal Pressure + SRSS (SSE & main steam /line break)

|
Case 2: Deadweight + Thermal + Internal Pressure + SRSS (SSE & Residual heat I

removal line break) \
Case 3: Deadweight + Thernal + Internal Pressure + SRSS (SSE & accumulator / (

safety injection line break)
{Case 4: Deadweight + Thornal + Internal P. essure + SRSS (SSE & pressurizer

surge line break)

/\x---w w

hgpp4Cf 5//S//^/&
'7 pair L A -/2 wi$

74cws CH 7 A Y 8
DC 90131, Appendix 4 2, Page 45
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4 -- n.

Unit 2 '''N

FAU1.TED CONDITION LDADS FOR THE REACTOR COOLANT PUMP FEET '(,
,

F, F T, M M M"y x y s
|-

(
2 Umbrella 23305 23400 22605 170$9 24010 27083//

Ib
\case I 331 1633 701 . . .

i \

\ bCase 2 708 1507 2009 . . .

/.

bCase 3 506 2919 1326 \. . .

r
b 'Case 4 608 'J05$ 1445 . . .

$
"No moments are transmitted to the pump feet due to th6 specific /

design of the supports. i
'

bThese four cases represent 'che largest loading cenditions on pump
teet.

Case 1: RCPINB + SSE + Deadweight + Pressure [
Case 2: RCVINB + SSE + Deadueight + Pressurv j

,

Casa 3: LCVB + SSE + Deadweight + Preec co
Case 4: SGONB + SSE + Deadweight + Pressure /.

/
s <

\ l

h_~ m._ ~W

jqmger Epsnn

7^+u G [ 0 S '''''W

C) gf.g3; .r. s- /7 4 / F
*

.
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Mv!$10N 10 9/89 NAPf UrsAA 5.2-95Table 5.2-22
MAC70R COOLANT PMS$URE 80VWDARY MATERIAL 5

ensupener.e g

Reactor vessel componentet
i

the11 and head plates (other SA $33 Grade A, 3, or C1 Class 1 or 2than core region) (vacuum treated)

Shell, flange and nousie forgings SA 300 Class 2 or 3
nostle safe ends SA 182 Type F304 or r316 weld buildup

CADM appurtenances - upper head SS 166 or it? and SA 112 Type F304

Instrumentation tube SS 166 or 167 and SA 182 Type r304,
appurtenances - lower head r304L, or r316

C1caure studs, nuts, and washers SA 540 Class 3 Grade B23 or 824

Core support pads $8 166 with carbon less than 0.10%
Monitor tubes and vent pipe SA 312 or 376 Type 304 or 316 or 38 161

Vessel supports, seal lodge SA 516 Grade 70 quenched and tempered or
SA 533 Grade A, 5, or Ct Class 1 or 2
(vessel supports may be of weld metal
buildup of equivalent strength)O Cladding stainless steel weld metal analysis A-7
and Ni-Cr-re weld metal T-Humber 43

Heat lifting lugs SA 212 Grade 5

Steam-generator components
'lO u r o + L_

rressure plates SA 533 Grade A, R, or Ci Class 1 or 2

Pressure forgi'ngs $A 508 Class 1 or 3

Nettle safe ends Stainless steel weld metal analyala A-1

Channel heads SA 216 Grade WCC or SA $33 Grade A, 3,.
or C Class 1 or 2

Tubes $8 163 Wi-Cr-re, annealed

Cladding stainless steel weld metal analysis A-7
and Ni-Cr-7e weld metal r-Humber 43

-:losure bolting Prim rv tidag'

Studs: ASME SA-193 Gr. 87

O' Nuts: ASME SA-194 Gr. 7
(16 each per manway - specially designed
for use -with hydraulic stad tensioner)
tarandary 11dat

-Heavy Nos Belts: ASME SA-193 Gr. 57 or
ASTM A-193 Of.9H 3(2AAggendipenr2maape)F
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INSERT 95A

O
UNIT 1 (Replacement)

.

Lower Assembly Shell ASME SA-508, Class 3
Forging

Transition Cone ASME SA-508, Class 3
(Below Girth Weld) Forging )

Transition Cone ASME SA-533, Grade A
(Above Girth We3d) Class 1 Plate

Tubosheet ASME SA-508, Class 3a -

Forging

Channel lload ASME SA-508, Class 3
Forging

Support Platos ASME SA-240, Type 405

Channel llead Cladding ASME SFA-5.9, Class
ER 309L

Tuboshoot Cladding ASME SFA-5.14, Class-
ERNicr-3u

O Tubes ASME SB-163, Alloy
690 TT

Primary Hozzlo Safe Ends ASME SA-336, Class
F316LN Forgings

n

-l

.O
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Location 2

O

Figure 5.2-1 A

(Nnif I

Primary-Secondary Boundary Components

Shell Locations of Stress Investigation
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3. A step-load change of 10% of full power in the range from 151 to~100%
full-load ateam flow.

The steam-generator tubesheet complex meets _ the stress limitations and

fatigue criteria specified in the ASME Code, Section III, as well as emergency
condition limitations specified in Section 5.1. Codes and materials
requirements of the stean-generator are given in Section 5.2.

The steam generator design maximitr? integrity against hydrodynacie
excitation and failure of the tubes for plant life.

,

_

The water chemistry in the reactor side is selected to provide the
necessary boron content for reactivity control and to minimize the corrosion
or reactor coolant system surf aces. The water chemistry of the steam side _is
given in Table 5.5-4

3.....; peat;n rescriptt:n

'O- >
Ua t- 1

. r. e stea: generator shcvr in Figure 5.5-3 is a certt:ai s h e .' ; a.d "-:;be
evaporator with integral moisture separating equipment. The reactor coolant
flows through the inverted U-tubes, entering and leaving through the noz les
located in the hemispherical bottom head of the steam generator. The head is

divided into inlet and outlet chambers by a vertical partition plate extending
from the head to the tubesheet. Manways are provided for access to both sides
of the divided head. Steam is generated on the shell side and flows upward
through the moisture separators to the outlet nozzle at the top of the vesse)
The unit is primarily carbon steel. The heat-transfer tubes and the divider
plate are Inconel and the interior surfaces of the reactor coolant channel,

heads and nozzles are clad with austenitic stainless steel. - The primary side
of the tubcsheet is weld clad with Inconel.

Feedvater flows-from a feedring into-the annulus formed by the shell and
tube bundle wrapper before ' entering the boiler section of- the steam generator.
Subsequently, a water-steam mixture tiows upward through- the tube bundle and
into the stean drum section. A set of centrifugal moisture separators.

_ located above the tube bundle, removes most of the entrained water f rom the

,
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The steam generator shown in Figure 5.5-3A is a vertical shell '

and U-tube evaporator with integral moisture separating equipment.
The reactor coolant flows through the inverted U-tubes, entering-

and leaving through the nozzles located in the hemispherical bottom
_

.'

head of the steam ;cnerator. The head is divided into inlet and I

outlet chambers by a vertical partition plate extending from the -

head to the tubesheet. Manways are provided for access to both
sides of the divided head. Steam is generated on the shell side
and flows upward through the moisture separators to the outlet
nozzle at the top of the vessel. The unit is primarily carbon,

steel. The heat-transfer tubes are NiCrFe Alloy 690 and the
channel head divider plate is NicrTe Alloy 600. The interior
curfaces of the reactant coolant channel head are weld clad with i

austenitic stainless steel. The primary side interior surfaces of ;
the tubesheet are weld clad with NicrFe alloy 600.

Feedwater flows from a feedring into the annulus formed by the
shell and tub; bundle wrapper before entering the boiler section of
the steam generator. Subsequently, a water-steam mixture flows
upward through the tubc, _undle and into the steam drum section. A
set of centrifugal moisture separators, located above the tubeO' bundle, removes most of the entrained water from the steam. Steam
dryers increase the steam quality to a minimum of 99.90%(0.10%
moisture). The moisture separators recirculate water that mixes
with feedwater as it passes through the annulus formed by the shell
and tube bundle wrapper.

The steam drum has two bolted and gasketed acces2 openings for
inspection and maintenance of the dryer vane assembly, which can be
disassembled and the vanes remnved through the opening.

B

A 4.0-in. hole has been machined through the steam generator
shell and wrapper between the sixth and seventh support plates to
provide an inspection port for visual inspection of the tube

,

region.

1

i

k

k

O
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5.5.1.3.4 Cert:sion
-s

(An o t'|L
No significant general corrosion of the Inconel tubing is expe:ted dur -(

the life of,the unit. Corrosion tests show a worst-case rate of 15.0 eglen*
in the 2000-hr test under simulated reseror coolant chemistry conditions. Se
conversion of this rate to a 40-year plant life gives a corrosion loss of

~

1.3 x 10 in. , which is insignificant compared to the minimum vall thickness.

Comparable tests with Inconel-600 exposed to simulated stean+ genera r
water chemistry have shown equally low general corrosion rates. Testing t:

investigate the susceptibility of he.tt exchanger construction materials to
stress corrosion in caustic and chlorida aqueous solutions has indicated that
inconel-600 has excellent resistance to general and pitting-type corrosien in
severe operating water conditions, hence its selection for use in the staan
generator.

.

Chenistry c:ntrol of steas-generator water to sinimize corrosive attack
on the stese-generator components is discussed in Section 10.4.3.2.

5.5.2.3.5 Flow-Induced Vibration

|q G umt 2
in the design of Westinghouse steam generators. consideration has been

given to the possibility of vibratory failure of tubes due to mechanical or
flow-induced ancitation. This consideration includes a detailed analysis of
the tube supporting system as well as an extensive research program with tube
vibration model t e s't at the Westinghouse Research and Development
1. abor at o rie s.

The gjor cause of tube-vibratory f ailure in heat eIchanger components is
that resulting from hydrodynamic ancitation by the fluid outside the tube.
Consideration is given by Westinghouse to the following three regions where
the possibility of flow-induced vibration may exiset

1. At the entrance of downconer feed to the tube bundle (cross flow).
2. Along the straight sections of the tube (parallel flow),

t 3. In the curved tube section of the' l'. bend (cross ficv).
/

t

|

!
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WiIT 1

In sizing componentr, design formulas take into account
allowances for general corrosion. These allowances are based on
corrosion tests on represantative materials in simulated primary
and secondary side env!.ronments. Conservative design basis
allowances for ferritic and stainless steels and NiCrFe Alloy 600
are summarized in WNEP-8661, Rev. 1. Corrosion allowances
established for NiCrfe A'lloy 600 provide conservative upper limits
for corrosion losses-in HiCrFe Alloy 690. Corrosion tests (EPRIReport NP-6997-SD) on Alloy 690TT tubes exposed to simulated
primary we. tor ccciant at 3 3 0'C for 1500 hours sho.ed an average
metal loss to the stream of 0.0113 mg/dm / day, and an average total2

2descaled metal loss 0.0425 mg/dm / day. The latter de::caled metal
loss corresponds to 0.0072 mils per year, or 0.29 nils in 40 years,
which is insignificant compared to the minimum tube wall thickness.
The general corrosion ~ 1oss in secondary side AVT water chemistry is
expected to be equally low.

Extensive corrosion testing of thermally treated Alloy 690
tubing (EPRI Report NP-6997-SD) has shown that Allof' 690 is (i)
virtually immune to primary water stress corrosion cracking, (ii)
extremely resistant to stress cor m ion cracking.in secondary side

O AVT water chemistry, and (iii) resistant to secondary side
faulted off-chemistry conditions

Chemistry. control of steam-generator water to minimize
<

corrosive attack on the steam generator couponents is discussed in
Section 10.4.3.2.

l_.

!

|-

I

!
1
,

O

(
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In the design of Westinghouse Model Slf steam generators used
in Unit 1 of the North Anna Power Station, th6 possibility of tube
degradation due to either mechanical or flow-induced excitation was
considered. This evaluation in:1uded detailed analysis of the tube
support systems as well as an .xtensive research program with tube,

.

vibration model tests.
Consideration was s. , to potential sources of tubeexcitation including p>1mer fluid flow wichin the U-tubes,mechani cally-induc.ed vit r ~on, and secondary fluid flow on the

outside 'f ao tubec, The effects of primary fluid flow and
mechanically-induced vibration are considered t c, be negligibleduring normal operation. The primary source of potential tube*

degradation due to vibration is the hydrodynamic excitation by the
secondary fluid on the outride of the tubes, and this area has been
emphasized in both analyses nad tests, including evaluation of
steam generator operating experience._

Three potential tube vibration mechanisms due to hydrodynamic
excitation by the secondary fluid on the outside of the tubes have
been i.dentified and evaluated. These include potential flow-O induced vibrations resulting from vortex shedding, turbulance, and
fluidelastic vibration mechanisms.

Vortex shedding is possible, at most, only for the outer few
rows in the wrapper inlet region of steam generators such as the
Model 51F for which nonuniform, two pnase turbulent flow existc
throughout most of the tube bundle. Moderate tube response caused
by vortex shedding is observed in some carefully controlled
laboratory tests on idealized tube arrayr However, no evidence of
tube response caused by vortex shedding is observed in steam
generator scale model tests simulatine the . wrapper inlet region.
Bounding calculations consistent witt aboratory test parameters
confirmed that vibration amplitudes would be less than .001 inches,even if the carefully controlled laboratory conditions wereu' expectedly reproduced in the steam generator.

Flow-induced vibrations due to flow turbulance are also small:root rean square amplitudes are less than allowances used in tube-
sizing, and these vibrations cause stresses which are two orders of
magnitude below fatigue limits for the tubing material. Therefore,neither_ unacceptable tube wear nor fatigue degradation is-

anticipated due to secondary flow turbulance - in the Model 51F
design configuration.

_ Fluidelastic tube vibration is-potentially more severe than
either vortex shedding or turbulence because it is a self-excited

4
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llLBIAtl2A (cont. )

O mecs ei o: re1 tive1v 1eree tede e=911tese- cee reeesecxproportional driving forces if an instability threshold isexceeded. Tube support spacing incorporated into design of both
the tube support plates and the anti-vibration bars in the U-bend
region provides tube response frequencies such that the instability
threshold is not exceeded for secondary fluid flow conditions.
This approach provides large margins against initiation of
fluidelastic vibration for tubes which are ef fectively supported by
the Model Slr tube support configuration.

Small clearances between the tubes and supporting structure
are required for steam generator fabrication. These clearances-
introduce the potential that any given tube support location may
not be totally effective in restraining tube motion if there is a
finite gap around the tube at that location. Fluidelastic tube
response within available support clearances is thereforetheoretically possible if secondary flow conditions exceed the
instability thresheld assuming no support at the location with a
gap around the tube.

This potential has been investigated both with tests and
analyses for the U-bend region where secondary flow conditions have
the potential to exceed the instability threshold if a tube does
not contact two or more sequential supports as a result of
fabrication tolerances. Tube vibration response is shown to have

O potential within available design margins even for limitingweat

tube fitup conditions which are not expected. Corresponding tube
bending stresses remain more than an order of magnitude below
f atigue limits s a consequence of vibration amplitudes constrained
by available c earances. These analyses and tests -for limiting
postulated fitup conditions include simultaneous contributions from
flow turbulence.

Potential tube fatigue subject to postulated conservative tube
support, material, and environmentalconditions has also been
evaluated to demonstrate added margin against rapidly' propagating
fatigue. Reduced. damping, due to postulat-3d clamped conditions at
the top tube supports and at anti-vibration bars =(AVS'S) in the U-
bend region, dois not result in fluidelastic instability for small
radius tubes as a result of the consistently _ controlled depth of
MB insertion whic... is deeper than that of previous operating steam
generators. Postulatei combinations of tube clamping and adjacent
support with clearanc ar, for larger radius tubes do not -lead to tube
stresses above fatigue limits which have been reduced below ASME

y Code limits to 6ddress postulated material and environmental'

degradation.

|- Analysis and tcAs therefore demonstrate that unacceptable
|- tuce degradation resulting from tube vibration is not expected for
! the . 51F steam generators at North Anna Power Station Unit 1.

O operating experience with similar steam generators supports this
conclusion.
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consistent with accepted standards of heat exchsnger design used throughout the
industry (spacing, clearance, etc.). Furthertnore, the design techniques are
supplemented with a continuing research and developnents

p'ogram to understand
the complex mechanism of concern.

Service experience of Westinghouse PF., steam generators shows that flow- >

induced vibration and cavitation effects do not cause tube thinning.
Preliminary estimates of tube degradation from erosion / corrosion mechanisms
indicate that approximately 2.5-mils wall thinning (2-mils primary, 0.5-mil
secondary side) will result over the 40 year lifeti.w.

The effects of vitration, eresion, and cavitatien have been given
consideration, and the stress limitations for each category have been met. The
analysis of LOCA blowdown forces on as-f abricated U-tubes has shown-that the
maximum tending load elastic stress intensity is well below the faulte'd
c ondit ien lied t . The en t.um bending lead elastic stress intensity (based on

.

tne n:minal tute wall thickness) would siill be telow the faulted conditicn
lie::.

Therefore, as a -inimam, at least 2.5-mils (per wall) thinning can be
:: .' e : S t ed w::..:;;

ex:eects; the allewa le stress limits. *ibrat::n effe::s are,

elle:nated during normal operation by the supporting system. Under LOCA
conditions, vibration is of a short duration and there is no endurance problem.

It has been determined that some tubes which experience denting at ?, h e -

seventh support plate, are susceptible to f atigue failurs induced by fluid
elastic excitation. Through extensive eddy current testing and computer
analysis,

these tubes have-been identified and plugged with sentinel plugs.

5.5.2.4 Tenen and Yn ma rr i e n a

The steam generator qJality assurance program is given in Table 5.5-5.

Radiographic inspection and acceptance standard are in accordance with the
i requirements of Section III of the ASME Code,

. ..

"'.

'

Liquid penetrant inspectien is performed on weld-deposited tubesheet-
'

cladding, channel head cladding, tube-to-tubesheet weldments, and weld-
deposited cladding. Liquid-penetrant inspection and acceptance standards are

W (/d 0)gfin ~ accordance with the requirements . of Section III: of the ASME Code, '

ct.es 1 /761 h d ;Y J)
.
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Magnetic particle inspection is performed on the
tubesheet forging,

O channel head casting nozzle forgings, and the following veldsents:
.

1. Nortie to shell.
2. Support brackets.
3.

Instrument connections (primary and secondary).
4

Temporary attachments af ter removal.
5.

All accessible pressure coat-tning welds af ter hydrostatic test
.

Magnetic particle inspection and acceptance standards are in a
with the requirements of Section III of the ASME Code, ccordance

19&T (L G t 3). ""

An ultrasonic test la performed on the tubasheet forging, tubesheet
cladding, secondary shell, and head plate and nostle forgings.

N.

The heat-transfer tubina is subjected to add
current test.((sd;f/)and / TSE On L**| A

Hydrostatic tests were perfotised in accordance with Section III of thASME Code, e
In addition, the beat-transfer tubes.

are subjected to ahydrostatic test pressure,
before inatt11stion into the vessel, whit.h is not

,

less than 1.25 times
the primary-side design pressure multiplied by the ratioof the materia) allovable stress et the testing at i design temperatures.

Manways are to provide access to both the primary and secondarysides.

A specific plan for inaarvice itspection of steam generator tubas iavailable. .

s not

Because of the activity in the channel head and the large numberof tubes involved tube testing-is done on a per plant basis
The extent of

tube testing planned in any particular plant will depend on t b
_

.

u e performanceto date,

the channel head activity, and the results of tubs temple testi
,

Inservice inspection of' the steam-generator tubes is not planned at thi
ng.

but the eddy current s time',
testing method is available.

O
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:ase did tne nycrostatic pressure ex:eed 35 psig anywhere in the +t.:n
4. The

tank was also leak tested with dry air at 20 psig by apply.ng soapsuds 'to all
.e;ts a::essible ft:- the cat! de :f :Se tar'-

.

5.$.9.2.2 Steam-Generator and Reactor Coolant Pump Supports

The steam-generator and reactor coolant pump supports are shown in
rigures 5.5-11 and 5.5-12, and ths load paths into the reinforced concrete are
shown in rigure 5.5-13. The matsrials used were for the most part
ecmer:ially available structura? shapes of A36 steel. High-strength quenched

and tempered alloy steels were used for' local attachments at the steam-

generator suppert pads, in the hydraulic snctbing assemblies, and in the pump
support columns.

C+. 'The steam-generator support system consists of an upper support ring an o ,og e g,.
a lower support frame. The upper support ri.sg was shimmed in the cold 0.%Q j,

[090- to]0.120-g radial gap tEcondition to the steam cenerator wit

[ permit full-pressure expansion of the steam generator and insulated so that it

expands thermally as the steam go stator is brought up to temperature. The

upper support ring t r a ns mit s horizontal forces from the steam generator

through f our tangential lead trains to the reinfurced-concrete charging ficor.

The charging floor in turn transmits these horizontal forces to the reactor

shield wall, tha crane wall, and the cubicle walls, where, through shearing

a c t i e r. s , it is further t ransmit tW. 'downwa rti to the mat. A - 4-f t 8-in,

octagonal concrete column between the cubicle floor and the mat beneath the

steam generator provides an additional load path that t2ansmits some of the

vertical forces directly from the cubicle floor to the mat. The two

tangential load trains from the upper support ring to the charging floor
'

parallel to the hot leg of the reactor coolant loop sre equipped with

hydrauli: snubcing cylinders that permit limited slow motion of the steam
'

generator to allow for thermal expansion of the ra ctor coolant piping from

the reactor to the steam generator. However, the cylinders retet to resist

suddenly applied forces that occur from e a rthquake and/r " po rupture

conditiens. The other two tangential Jeads trains from st* ,.c support ring 1

( to the charging floor act in a direction perpendicular to the direction of the

reactor cool.c.t loep hot leg. Since the mcvement in that c.irection is not

significant, two strut members are designed to resist applied ;; rest primarily

f rom earthquake and/or postulated pipe rupture conditions.
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f1:or close to the center of gravity of ths vessel. These bracket s pe r:r.it the
pressure vessel to expand verti ..lly but restrain horizontal displacements,

;ne ring g rder is faer:cated frcm ASTM A$16, Grade 70 steel and the
striker plate kasemelles are fabricated from ASTM AS43, Grade 8, Class ::
steel. The hanger colurns are f abricated f rem ASTM Alf,6, Grade 3 pipe. The

ma jority of the fasteners and shear pins used in the support are fabricated
f rcm either ASTM A193, Grade B 7, or ASTM A540, Grade 523, depanciing on the
stress level.

5.5.9.3 tvaluatien

5.5.9.3.1 Steam-Generator and Reector Coolant Pump Supports

Dynamic analyses were performed to determine loads on the support
structures and components resulting - f rom rupture of the branch lines to the

reactor coolant piping (RHR, Pressuricer Surge, Accumulator lines), rain steam
'

lines and main feedwater lines and design-basis horizontal and vertical

e a .- t hqua k e s . The combined loadings were obtained by first alegbraically
' su.=ing the loads due to pressure, deadweight and thermal and then by directly

adding that to SRSS to SSE and the worst effect of Postulated Main Steam Line

Break, Main Feedwater Line Break or Reactor Coolant Loop branch line - (RM A,
Pressuriter Surge, Accumulato r) break.

The dynamic model for a loop as indicated in rigure 5.5-17 includes the

steam genarater, reactor coolant pump, associated piping, and supports as a

coupled system. To complete the model, the inlet and outlet nottles of the

reactor vessel were assumec to be rigidly attached to the vessel. The mass

and stiffness characteristics of each of the major subsysteds cere ** urately
transformed to a lumpue parameter system. Approximately 80 nodes (450 static
degrees of freedom) were employed in the dynamic model representation.

Natural frequencies, characteristic mode shapes, and modal participation
factors were calculated for the undamped multidegree of freedom combined

structural system using t Stardyne" program d N 1oped__ b y Mechanics
_

Researc The dynamic loading conditions wer specified as spatial load.

vectors and associated time histories. The " step-by-step direct integration

method" was employed to obtain a time history of forces and displacements for
( -- _

_ _ - , - -
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REVISION 2 6/84 NAPS UFSAR 5.3-81

Table 5.5-3

g STEAM GENERATOR DESIGN DATA
%. fi J . IL

Parameter W' e Value

Design pressure, reactor coolant side, psig d V4'T 2485

Design pressure, steam sidu, psig / c'Yi 1085

Design temperature, reactor coolant side. 'T #J# 650

Design temperature, steam side, 'F 4# 600

Total heat transfer surface area, ft s'% M 51,500

Maximum moisture carryover, wt % 0. / # 0.25

overall height, ft-in. gy-g 67-8

Number of U-tubes 3 f f'R 3388

U-tube o.d., in. OJ7f 0.875

Tube wall thickness, nomina?, in. C.OfC 0.050

Number of manways 9' ' +

I.d. of manways, in. /g 16

Nurber of handholes g 2

I.d. of handholes, in. f 6

Number of inspection ports g 1

I.d. of inspection port, in, y 2.5

Table 5.5-4

STE.01 GENERATOR AVT C11EMISTRY CUIDELINES
In the Absence of In.the Presence of

Locatable Condenser Laakage Locatable Condenser Leakage
Without With Without With

IParameter Boric Acid Boric Acid Boric 4.cid I Boric Acid

pH 9 25'C >8.5 >7.0 >S.5 >7.0

Cation Conductivity <2.0 <2.0 2.0 2.0

uchos/cm 0 25'C
Boron, ppm N/A 5 - 10 N/A 5 - 10

Sodium, ppm <0.04 <0.04 0.1 0.1

Chloride, ppm <0.05 <0.05 0.15 0.15 2

Oxygen, ppb <5 <5 <5 <5

Hydrazine, ppb [0 ] + 220 [0,) 4 220 [0.,) + 220 [0,,) + 220
7 ., . .

Ammonia, ppm >0.06 >0.06 >0.06 >0.06

Silica. ppm <0.05 <0.05 0.05 0.05
2 * 3 3

Blowdown, gpm Continuous Continuous' Continuous Continuous

O 1 Continued operation with locatable contaminant ingress is not recommended.
2 Operate at the minimum continuous blowdown rate required to maintain

continuous monitoring capability, approximately 5 gpm/5G.
3 Blowdown continuously at a rate required to maintain chemistry parameters.

.
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Table 5.5 18A

MAXIMUM STEAM.CENERATOR AND REACTOR C001 ANT PUMP
FOOT IAADS (kips)

\
Gmponent Direction Total"

Steam generator Tangential g$ ''

Vertical cenpression 960
i

Vertical tension 71t

Reactor coolant pump Tangential 381
!

$

Vertical compression 1197

Vertical tension 946

' Faulted condition, thermal + operating pressure + deadweight + SRSS of
seismic (DBE) and pipe rupture,

b \
%~ / -

QEPMcG~ EX/S1?^' G

R etr E.dC-/P " 'A

7WBle~3 [ ['IS A f E

C)
'

.
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Table 5.5 18B N

O; Unit 2 N
MAXIMUM STEAM CENERATOR AND REACTOR COOLANT PUMP i

FOOT LOADS (kips)

+

Certoonent Direction Total"

Stea2n generator Tangential 795 ;

Vertical compression 773

Vertical tension 557

'Reactor coolant pump Tangential 441

Vertical compression 1590

Vertical tension 1142
I

" Faulted condition, therinal + operating pressure + deadweight + SRSS of
seismic (DBE) and pipe rupture. 7

-

,r- _

_

pgpaw r xisrid&

TAGLF S*S W

p airs S.[~ /f A { [

O
.

DC 9013-1 Appendix 4-2, Page 66



(
~- s-

.
_ Table 5.5-19A -

Unit 1

MAXIMUM LOAD (KIPS). SUPPORTS \
\

Concrete ;

Loads
|Reactions Ii;e Seismic

From b'gdg* Direction Ruoture _(DBE) Ep.rmgj,d g
,

b

/' /Steam- 52 Z 2685c 2688 268 1239 \Generator
C )Support 61 Z 2529 2424 2387 1065 !

i71 Y 2461c 2695 262 896

82 Y 2236c 2322 299 499 \
c88 Z 2824 t707 t148 1?34

97 Z 2615* 2501 2178 971
/Pump 9 2 2362 2430 2461 1023

C

Columns
13 2 2631* 2239 2227 901

) 16 Z 2529 2264 2188 779
C

,

" Refer to Figure 5,5-13 |'

f
D

I 0btained by adding normal to the SRSS of pipe rupture and seirmic.

" Loads are conservatively obtained by the absolute sum of the ::eactions
resulting from each component of force mouent applied to the support ,

frames.

d
Deadweight + thermal _+ operating pressure.

A m
--_ -

/?EPt.AcG &~ p s T M C

TAGLE~ f.5 -/ 7 W17H

O TABLES Ts~ -/7 & f 23
.
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; - -/ Table 5.5-19B
Unit 2

MAXIMUM LOAD (KIPS), SUPPORTS I'
'N

\;Concrete Leads -yReactions Pipe seismic
From M" DLrection Ruoture fDBE) EgILn,gi 7g j

i
d D

|
t Steam- 52 Z 1473* 2491 +234 916' I\- Generator
/ Support 61 2 2469* 2342 '+303- 883-

s

,
,

C71 Y 2273 2393 -19' 498-'

82 Y 2299* 2221 -83 401
'

88 2 2503* 2545 +77 818
C97 2 2463 2386 . +80 687

-Pump 9 Z *1278* 2255 +478 '1781Columns

-f(-13 z 11404* 2255 +217. 1639- -

16 2 1971* 2329 -204 1220
,

" Refer to Figure 5.5-13
i

D
obtained by adding' normal to the SRSS of pipe rupture ano seismic.i

' Loads are conserva'.ively obtained by the absolute-sum of the reactions-'

resulting from each component of force moment applied to the support
frames,

d
Deadweight +. thermal + operatir.g preasure.

'

N
.

'

[$/'hCC $)(/.S 7/A/ d - .-

..

N ? [ [ -ff_ g y --

0& [[-/? g g
y

. . .

EO
'

.

4
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G Table 5.5-20AO U"it Ip.

/ KAXIMUM LOAD fKIPS), SNUBBERS AND STRUTS \

[ Concrete \
( Loads
( Reactions Pipe Seismic
1 From M" Direction Norma l Ruetu,rt IDBE) Total k

#
D

\ ,

\
-\''] Steam- 110 Y 252 2644 *282 755' Ganerator

Upper Supporte 112 X 0 2561 2 3 ! *. 664
115 Y *$2 2644 1282 755

'

L 118 X 0 2561 2355 664\
\

\ " Refer to Figure 5.5-13 /
bNormal plus SRSS of pipe rupture and seismic.

\. " Deadweight + thermal + operating pressure.

/-. .-___

iOv

|?E/4'kcc~ EY/s77NC

Ykh$$$~ [[ ~ h O GJ i TY

fk$$$$ [. V W k ,

o
V

.
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Table 5.5-20B v'
MAXIMUM i.,OAD fKIPS), SNUBBERS AND STRUIg '

,

f I,

! Concrete Leads
| Reactions ~

Pipe Seismic
j From [[qd,g" Direction Nomal" Ruoture !DBE) b
I

. Total

I

3 Steam- 110 Y 259 2798 2262 9151 Generator
! Upper Supports 112 X 0 21534 2359 1575

115 Y 159 1798 1282 915
\

118 X C 21534 1359 1575
'

l

\
^4efer to Figure 5.5-13

fb
Normal plus SRSS of pipe rupture and seismic, !

p
* Deadweight + thermal + operating pressure. /\

f.N
._

-
.

- j'

passer swswc

R O L & ~ X f *%C cJ / 7H

D6L rs S S- Jo Al2
/

i

.
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NAPS UFSAR Figuro 5.5-38
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NA.PS UFSAP. 6.2-1
?

-

6.2 CONTAINMENT SYSTDtS
,

_ .

6.2.1 CONTAIhMENT FUNCTIONAL DESIGN

G
$2.1.1 Design Basis

6.2,1.1.1 Containment

Tnsert 4 '

6.2.1.1.1.1 Design Criteria. The design of the subatmospheric
containment structure is based on the following criteria:

1. "he peak calculated containment atmosphere pressure shall not exceed
the design pressure of 45 psis.

2. The contairment shall be depressurized folleving a design basis
accident to below I atm absolute pressure in less than 60 min.

3. Once depressurized, the containment shall be ' maintaineti at a pressure-

less than 1 atm absolute for the duration of the accident.

pressure [e
*

The
_

ntainment to a postulated loss-of-coolant

accident .(1.0CA) occurs af ter a double-ended ~ rupture (DER) .of a-reactor coolant),-

pumpsuctionlineand[isafunction-of'theinitialtotal.pressureandaverage
temperature of the containment _ atmosphere,= the containment free volume, the
passive heat sink in the containment, the-quench spray (QS) system desig'n..and
the rates of mass and energy released to the containment. The passive heat

sinks in the containment are considered to be at the same initial temperature
as the initial average containment atmosphere temperature. Maximizing'the

,

initial. containment total pressure and average: atmospheric temperature,

caximizes the calculated peak pressure..
-

.

The time required to depressurize the' containment and the capability to:
=a ir.c ain it depressurized below I ate of pressure - af ter a pu=p suction

. .

. t: d q u r .- n*,n.M en hm .tn ' d r 1 :' ''>
"

, - o -> +

| (6 dc.ign of the c c,n t a i t ca n t ccpressu::1:atica ::,y s t r.n ' O.s t h g nc

recirculation spray (RS) subsystems, see Section 6.2.2.1). and on the stu.i:e

DC 90-1J 1,' Appendix 4 2, Page 79 -

,



- - .. .- - - . ., . . -. _ -

.IIJSERT A

A new analysis of containment peak pressure and depressurization
following a LOCA was performed as a result of replacement of the
steam generators in Unit 1. The mass and energy releases for this
analysis are based on the models described in Section 6.2.1.1.1.3.
Where methodology or results differ from the previous anslysis, the
new Unit 1 information is provided and the previous information is
relabeled as applicable to Unit 2 on.' y . The new Unit 1 analysis
incorporates the new model 51F steam generator parameters.

O
.

O
.
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Rtv251cN 15 NAP S LTS AA 6,2-5

pmwer c astW H e e-

After rectipt of a reactor trip signal caused by the LOCA, the reactor
power decreases to fission product decay levels over a finite period of time.
depending upon the time it takes for the control rods to drep, the ratt of
boren injection, the half-life of the longest-lived delayed neutron precursor,
moderator a n(, .a l temperatures, and moderator levels in the reactor vessel
during blowdown.[The power coastdown heat curves for the pipe breaks being
analyzed are shown on rigure 6.2-2.

.

The heat from fission product decay (rigure 6.2-1) and po.ter coastdown
.

?(rigure 6.2-2) during the time interval under consideration is cor:puted and
added as sensible heat to the reactor core.

The stored energy is evaluated using a detailed te:::perature model of the
pellet, clad, and gap. The ten erature distribution within the fuel pellet is
predominantly a function of the local power density and the . UO2 thermal
. conductivity. However, the computation of radial fuel temperature

distribut ion combines c rud, oxid , clad, gap, and pellet conductances. The

factors that influence these conductances, such as a gap size (or. contact
pressure), internal gas pressure, gas composition, pellet density, and radial
power distribution within the pellet, etc., have been combined into.a semi-
erpi rical the rma l model . This thermal model has been incorporated into a
cortputer code to determine these f actors and their net ef fects on temperature
profiles. The terperature predictions of the code-have been compa red to
inpile f ue l' te.:npa rature - measurement s and melt radius data - with good results.

Table 6.2-4 presents the results of a sensitivity study on core stored energy,
in full; power secon'ds above average coolant temperature, varying the-following
parameters:

1. Average power level. *,

2. Nurbe r of node s a s sumed ' in t he pelle t .
S. Effect of fuel densification.

O
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INSERT 3
(O%)

Unit.1

Power coastdown heat and decay heat generation during the blowdown,
reflood and post-reflood phases of the accident (until intact loop
steam generator equilibration) are included in the calculation of
mass and energy releases as described in Section 6.2.1.1.1.3.Subsequent to intact loop steam generator equilibration, LOCTIC'

utilizies the aforementioned decay heat model t o calculate the mass
and energy released to containment,

Unit 2
,

O -

O
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RIVISICH 1$
NAPS TJT3 AA 6.2-6

%.63

O reactor thermal power is 2900 MW, and the heat in the core is MThe

x 108 Btu above the average coolant temperature.
These values have been used

in the LOCTIC code to evaluate containment pressure. The core stored heat off(,.s3 Q x stu is equivalent to @# full-power see at 2900 Mw ( t ) . The
105

conservatism in this value of stored heat is d e tstrated below.
Q sensWWNf Sludf S W O f d W d c. T O S

1 conservative value of 8.0 full-power see includes) fuel densification
(and additional margins.

It should be noted thaj3 Table 6.2-4[ hows a minimum] "
~

@ In margD. is sbn 'en

hwtC >
.

During the post-reflood f roth phase, the mass and energy release rates.

frovidedinWCAP-8312A are modified by LOCTIC as described below.

The steam generator energy is released to the containment atmosphere in
two stages referred to as the

,

" equilibration stage" and the "depressurization
stage." In the f orme.c, the energy sources above the refer; ;ce pressure used
in ca Mulating the mass and energy releases are brought into equilibrium with

I the containw nt pres."vea. The rate for this phase is set by the Westinghouse
f roth calculation model. In the latter stage, the sources give up additional
energy as the containment pressure der:reases. The rate for this stage is set
by the containment depressurization rate.

The intact loop steam generators and metal energies are lumped together
for this calculation. *

Af ter the post-reflood froth period, LOCTIC computes the mass and energy
release (boil-of f) to the containment atmosphere, which is governed by decay _
heat.

Breken Enen Etnam (",e n e rs t n r-rm311 t h r a t i nn Kraca

The e. ass and energy release rates into the containment during the time
prior to broken loop steam generator equilibration (T*.q tli) are presented in
T&l r: 6.2-16.

_

AL -ira t i ,o (t* w n;3 1 when the broken locp equilibrates with the
ref e renco pres suro ~ (P'), the calculated c ont a inne nt pressure ma y be less than
the . reference pres sure. -If :o, an extension of the BN93 f*Rp85Rff)gb aggfdir'631 f,

.__ .__
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-INSERT C

O

Post-Reflood Enercy Release From Steam Generators

The mass and energy release models during this phase of the
accident are discussed in Fection 6.2.1.1.1.3.

.

O .

|

l

|

.-
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OEdep(b1) The enerfy transferred frcrn the stern generator secondary durir.;=

a t ine inc r e me nt .

The change in c on t a in:te r.t pressure during the previous t ir.e $and AP =

increrent.

The additional r. ass inerenent is then calculated by:

AEdep(b1)
AM =

hgg
'

.

_.

h; As the latent heat of vaooritation at the cu r r e r.t containn.entfwhere

c o ndi t i ore s . $

- int ut t e r -- steam cenernters - r e . a lj b r a t i e n stace

The sane procedure is used as for the broken loop. However, ceta' and

core energy are lutnped with the steam generator energy for this calculation.

G
.

The egaations are the saine as those for the broken loop except that the
subscript "(ill" replacer the subscript "(bi)".

,

Start terS Ste*S Generatpr_, - Br nres su rf rat ion itace

?nsd 8 0 Y J -.
,_ .- -

.

Again the procedure sued is the same as for the broken loop case except
that decay heat, %cy' is addad to the heat addition rate.

The additional e. ass rate to be added is * hen

UMdcy
fg -

--

Care Reneihie Meat

.,wt E - r
Sir. o the cere centains considerable heat at a te.7eraturo eteve the
,

, ,5 .
. . . . . . .

': pate: . :.u t4 a t tru.sfec frcm the core to the t ac t o r ecol ar.t as h n t t i ra,
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O
,

;
!'

During this period, the steam generator secondary is brought to the i
ambient conditions with the containment and reactor coolant isassumed esa turated for the containment pressure. The secondary
energy which ramsins after equilibration is !

'

,

E " Ecep(It) avtit) - dE (H)m

:
1

where,

E ,,g i 3 Energy which must be transferred from the intact=
3

loop steam generator tjeconda ry during the
depressurizatinn stage.

AEyg,_, Energy transferred from the intact loop steam
=

generator seconaary during the extension of the
equilibration stage.

,

,'
The energy release raues during this period are calculated as: ;

i

ApAEdeput) E,yg g 3 ( ; + AE% + E,e= -

p' - PLO

where

A E ,pg g g 3 The total energy removed from primary and secondary=g

systems through boiloff during the time increment

AE
decer The core heat added during the time incrementa

A E,c The energy transferred from the reactor coolant=

during the time increment (Note: The reactor
coolant is assumed saturated.)

Thus, the mass required to renove the energy (AEdepu t)) by boiling
at total containment prassure is calculated as:

g, AEe,pgg
n, - h ;in

O

i
DC 70131, Appendix 4 2, Page 86..
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Insert _D (cont'di
where

h, saturt.ted water vapor enthalpy at total containment=

pressure

h
m3 injected water enthalpy=

ECCS Soilbgn

Spillage during the post reflood is adjusted by LOCTIC as the
difference between the pumped injection flow rate and the break
effluent flow rate. This adjustment is necessary to account for
the discrepancy between the actual pumped .njection flow rate and'

the pumped 2njection flow rate assumed in the calcujation of mass
and energy release. 14CTIC increases spillage mass and energy byd

surplus injection if actual injection exceeds the assumed injection
and decreases spillage maas but leaves spillage energy unchanged if
actual injection does not meet the assumed injectior.. In this
manner, IDCTIC conserves the mass conservatively.

s
'

O -

,

&.k

O
>
A

/
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UDALl ',,

The release of the core sensible heat is included in the mass and -energy release model as described in section 6.2.1.1.1.3. '

Unit 2 !

<

t

.

O .

,

!

.

O
.
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of the amount of wateit in the core and determines whether boiling or film heat .
i,transfer is occurring. This relationship is conservative because more heat is !

transferred to the reactor coolant during blevdown and, hence, to the '

contatnuent than vould be expected to occur. The progran adds fission product
decay heat and pever coastdown heat to the core sensible heat, which is
transferred :o the coolant for transport to the contaionent through the break.
Heat f rom the airconium-water reaction is negligible and not included in

,containment analysis.

Reactor Coolant System Fot Metal

: Lwt F - ,r

Sensible hut is transferred from the RCS het metal to the reactor
coolant. This is a transient heat transfer calculation, and the Dusinberre
numerical uethod,' discussed below, is used for solution of the problem. The
RCS hot metal is divided into the following cases for analysis *

1. Ruptured loop piping.
.

.

2. Ruptured loop metal, two cases.
3. Other loop piping., *

'
4 Other loop metal, two cares.,

5. Reactor vessel head.
6. Reactor vessel shell and thermal shield.
7. Reactor vessel bottom.
8. Pressurizar and surge line.

The metal of the valves, pumps, and steam generator heads is included 'in
;

the two thick metal cases for the ruptured loop and other loops. Table 6.2-5
;

presents the equivalent thicknerses and amounts'of metal to be treated by the
Dusinberre method for the RCS hot me ta l. When a . metal, as listed above. is
covered with water, the surface temperature is conservatively set equali to:the '

vater te=perature. When the-metal--is-uncovered, heat outflov is controlled by
an input heat transfer coefficient.

.

Accuculators

tO " '
--

,.u iutt iIcv in; thu a c e.vu.u l a t o r n to the RCS - 1: . c.iluh.tcii cu s t r.c -
basis of differential presrure and an input flow coefficient. A differential

DC 90131, Appendix 4 2, Page 89
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Unit i

Heat released from the RCS hot metal is included in the mass andenergy release model as discuseed in Section 6.2.1.1.1.3.
l!.aj.t _1 I

r

:
,

r

b

INSERT C '

IJfli t 1

Water flow from the accumulators is included in the mass and energy
release model as described in Section 6.2.1.1.1.3. >

,

Unit 2
"

O
- ,

!

L

;

t

i

?

O
.,

,
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mass transfer is calculated and added to the reactor coolant inveatory. T' |

loss of the accumulator water results in an incresse in the accumulatot gas
volume. The pressurized nitrogen gas is assuned to be a perfect gas and is
expanded to the new volune, with a resulting change in the accunulator
pressure. When the accumulator water is completely discharged, the
pressurized gas exhausts to the containment.

,

!High-Head Safety Injection

h.tff H - -

Safety injection becomes ef fective 30 see af ter a LOCA, at which time
water is transferred to the RCS as a function of RCS pressure. Differential
mass and heat flows are calculated and added to the coolant inventory. High-
head safety injection is accomplished by the charging pumps. Appropriate

.

delay times for race pt of safeguards signals, valve operation, and pump start
are inputs to the 1,0CTIC program.

Low-Hand Safety Iniection

.

The treatment of LHSI is similar to high-head safety injectio , ith al.,, Q --,

Tsystem discharge curve used to calculated differential mass flow to the RCS.
ThiL ' **'' **d ** * *****6 h'** ''e added to the reset r coolant inventory. J_

Reactor Coolant Blowdevu .

b5Cd b
A summation is made at each time interval of all heat and mass inputs to,

and outputs from, the ACS, and new syctem conditions are established. . A
differential-dischargt of mass - and best from the RCS to the containment is
calcula te d. It'is. assumed that this discharge reaches equilibrium with the
containment stes=-air atmosphere, and that any water remaining aa liquid'after
flashing takas place is11s to the containment floor:where it mixes: vich we.ter -

. on the containment floor.-

i Mas s . and energy release rates during reflood are discussed in-,

Appendix 6A. Sections 6A.1 and 6A.2 analyze LOCTIC-calculated mass and energy -
relence raten fer a cold-len DER sr- bot-1c q DER. re spc t:tively. Section 6A.3

,

0 "..:'
- ..:<a 4~ '".. - - . ' ...

|- Ce r e t t h e d in '.7CM-6 312 A. '
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O
Unit 1

The effect of high head safety injection flow is accounted for in
the mass and energy release model as discussed in Section
6.2.1.1.1.3.

Unit 2

INSERTl

Unit 1

The mann and energy release model for the blowdown and reflood
phases of the accident are described in Section 6. 2 .1.1.1. 3 .

Unit 2 +

O ~

-

O

q

O
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equilibriam with the containment atmosphere, whereas the large water droplets
approach 99% of equilibrium with the containment atmosphere. The 1.0CTIC

computer program conservatively assumes that all of the spray droplets reach
90% of equilibrium with the containment steam-air atmosphere for containment
analysis and 1001 for net positive suction head (NPSH) analysis. Heat
transfer between the quench and recirculation $ prays, and the containment
atmosphere is computed in each time interval.

The casing cooling pumps inject chilled water from the casing cooling
tank to the suction of the catside fecirculation spray (ORS) pumps. The

primary function of casing cooling is to provide adequate NPSH for the ORS
pumps. The chilled water added to the ORS pump suction decreases the
recirculation spray temperature, which reduces conta.f ument depressurization
time.

The capability for CIe postaccident pressure reduction in the containment
structure is a function of the det.ign of tho containment depressurization
sy:: tem (Section 6.2.2).

6.2.1.1.2 Subcompartments
.

6.2.1.1.2.1 Design Criteria. The containment struct'are subcom;.artment
valls are designed f or the maximum diff erential pressure developed across the
valls should there be a break of a high-energy pipe inside the compartment.

The computer programa THREED and RELAP are used for determining the
design pressures for the interior compartments (or rooms) such as the reactor

? cavity and steam-generator and pressurizer cubicles. In order to calculate
the pressure transient within the compartment. THREED and RELAP numerically
solve equations defining heat and mass flows into and out of the interior of
the :ompartment. The programs are a mathematical description of the
compartment and calculate the pressure effects of reactor coolant discharging '

'

into the compartment and the Seat and mass flows from the compartment to the-
main volume of the containme?.t atmosphere. The mass and energy flow rates

f rom a DER of the primary coolant pipe into the c.ompartment are obtained f rom
O- SATAN V results.
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This section presents the long term LOCA mass and energy releases
that were generated in support of the steam generator replace. ment tprogram for North Anna Unit 1. The5e Kerr and anugy g e%-

t hen sup equant ly used-by E t ene ? "d 13ebsur--Engineering cz , g _ ;d n the - cue i ~"=n t intr-gr4 ty 2 -= l y:is . _

b.1- LOCA MASS AND ENERGY RELEASE -P AEP(Acc.Mw e GENp
_ -p LOCA-Mags-end Fnar.*v oai m Phasas -

The containment system receives mass and energy releat:es felicsing
a postulated rupture of the RCS. These releases continue throughblowdown and post blowdown.

The LOCA transient is typically divided into four phases:

1. Blowdown which includes the period fro?. accident ,

initiation (when the reactor is at steady state
operation) to the time that the RCS pressure reaches

-

initial equilibrium with containment.

2. Refill the period of time when the lower plenum is-

being filled by accumulator and safety injection water.
Q At the end of blowdown, a large amount of water remains,

in the cold legs, downcemer, .and lower plenum.- To
conservatively consider the refill period for the purpose
of containment mass and energy releases, this water is
instantaneously transferred to the lower plenum along,

with sufficient _ accumulator water to completely _ fill the
lower plenum. This allows an uninterrupted release |of
mass and energy to containment. Thus, the refill period
is conservatively neglected in the mass and energy
release calculation.

3. Reflood begins when the water-from the lower plenum
enters the core and ends when the core is completely.
quenched.

4. Post-Reflood (Froth) - describes the period _following the
reflood transient. For the pump suction break, a .,

L two phase mixture exits the core, passes through the hot
,

LO -
i :

|
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legs, and is superheated in the steam generators. After the broke..
loop steam generator cools, the break flow hecomes two phase.

O
JH1F LOCA Mass and Enercy Release Analysis

The evaluation model for the long term LOCA double ended pu.v.p
suction and double ended hot leg (clowdown phase) mass and energy
release calculations was the March 1979 model described inReference r I
by the NRC,g This evaluation model has been reviewed and acproved

and has been used in the analysis of other dry
containment plants.

JetTT greak Size and Lotaki2D
l

i
Generic studies have been performed with respect to the effect on
the LOCA mass and energy releases relative to postulated break
size. The double ended guillotine break has been found to be
limiting due to larger mass flow rates during the blowdown phane of
the transient. During the reficed and froth phases, the break size
has little effect on the releases.

Three distinct lecations in the reactor coolant system loop can be
postulated for pipe rupture:

.

1. Hot leg (between vessel and steam generator)
2. Cold leg (between pump and vessel)
3. Pump suction (between steam generator and pump)

000Wenbc yopW U@fb
The breaks analyzed in support of the steam generator replacement
are the -doubic cuded- hot leg -guillotiue bie&k- (9.17 ft2), and the
douele cudes pump suction .gu144r uc break (10.48 ft2). Break
releases have been calculated for the blowdown, reflood, and
post reflood phases of the Lop, fog ench case analyzed.

000-ended Hy1vt% PsDER
She fellowing i-7mrm= tion provides 2 discussion en ;&ch break-
:1 c :2 icn. The double-ended hot leg guillotine has been shown in
previous studies to result in the highest blowdown mass and energy
release rates. Although the core flooding rate vould be highest
for this break location, the amou> of energy released from the
steam generator secondary side is minimal because the majority of
he fluid which exits the core bypasses the steam generators Jaeh

venting 4to containment. As a result, the reflood mass and energy

() diYf&b

u.
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releases are reduced s gnificantly as ccmp4 led to either :ne pu p
sue: en or cold leg break loca:lons where the core exit

h ,must pasa through the steam generators bef ore venting througn :ne
m :. y.t u r e

(Y brea C For the hot leg break,f there is no reflood peak as-
$ -

dmnewed@NdlifdMwouldcontinuall fr m the end of the blowd wn
- s e n e r :, : 3 e+h&- ( i . e . ,

M h / per:.od t .Ve"3 y decrease). The double endedhet leg reflood and post-reflood phase calculations are not
required to d

d { calculated dgete=ine peak containment
pressure, but were

dhr4 the NPSH analysis of the containment spray |M h ystem pumps using the '975 mass and energy evaluation modely.k |described in reference Themss-s :d u 2e eify Tri c a se 5 E-
{

...: ne+-
W b r e k -bMw phase-owc bc tn incinded a ;he n+c d -..-s
or.wps i '' * +9n+y---ena-1-ysis,

The cold leg break location has also been found in previous studies i

to be much less limiting in terms of the overall containment energy
releases. The cold leg blowdown is faster than that of the pump
suction break, and more mass is released into the containment.
However, the core heat transfer is greatly reduced, and this
results in a considerably lower energy release into containment.
Studies have determined that the blowdown transient for the cold
'.eg is, in general, less limiting than * hat for the pump suc:icn
break. During reflood, the flooding rate is greatly reduced and
the energy relerse rate inte the containment is reduced.t

Therefore, the containment peak oressure for a cold leg break
occurs at the end of blowdown. The cold leg break 13 not usually
perfo=ed since the hot leg break id expected to result in the
h:.ghest blowdown peak pressure, and the purp suction break results
:.n the highest post blowdown energy releases into containment.

The pump suction break combines the eff ects of the relatively high
core flooding rate, as in the hot leg break, and the addition of
.ne stored energy in the steam generatorc. As a result, the pump
su : en break yields the highest energy flow rates during the
pos:-blowdown period.

N Applichtien of Single Failure criteria

;n analysis of the e*fects of the single failure criteria hat been
performed en the mass and energy release rates f or c.% doubh-ended
p" p cuetion ! D S P S )-- a n d - h c ; leg :DEHbG) bresks. Fata-the NPS

CMN hreA Ma Et ,

76'
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%%9,g weMic -- r q ci+, n inherent assumption in :he
generation or the mass and energy release is that offsite power is
lost.

O This results in the actuation of the a.mergency diesel'

eece= cor . reavtree c0 e r c" =^'e=Y t"$ ==' " v=''"- ~~4 eeue 4er the --blowdow period 4 M is luuiwa Lg 3 .,

y w..c Nis--t%h

Two cases have been analyzed for the effects of a sincle failure.
In the case of minimum safeguards, the single failure postulated ::
eccur is the loss of an emergency diesel generatot, This results'

in the loss of one pumped safety _njection train, thereby
minimizing the safety injection flow. For the case of maximum
safeguards, no failure is postulated to occur. The analysis of
both maximum and minimum safeguards cases ensure 3that the effect cf
all credible single failures is bounded. A

- ' ' . Sicnificant Modelino AssumDtions

The followir" items ensure that the mass and energy releases are
c ons e rva tivt. ' calculated to maximize energy release to
containment:

1. Maximum expected operating t~ .perature of the reactor
coolant system

2. Allowance in temperature for instrument error and dead
band (+4.00F)

3. Margin in volume of 3% (which is composed of 1.6%
allowance for thermal expansion, and 1.4% for
uncertainty)

& !
4. Power level of 2910 MWt (gore + 12 MWt 4ce._ pump heat)

3

5. Allowance for calorimetric error (+2 percent of power)

6. Conselvative coefficients of heat transfer (i.e., steam
generator primary / secondary heat transfer and reactor
coolant system metal heat transfer)

O
x

.
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7 Allowanco in coro stored enorgy for offo t of fuel'

densification

!8. Margin in core s:ored energy (+15 percent)

9. Allowance for RCS pressure uncertainty (.36 psi)

10. 0% Stear Generator tube plugging level

Maximizes reactor coolant volume i
-

j
Maximizes heat transfer area across the SG tubes

-

J

Lower resistance in loop, therefore increased break-

flow, lower delta P up stream of break
iWith respect to transient behavior of the limiting breaks > '' ;

analyzed, 0% Steam generator tube plugging (SGTP) assumptions bound
asymmetric SGTP because of the following:

FJr the Dcuble-ended hot leg guillotine, which is the
i

-

limiting break location for peak pressure, the amount
of energy released from the steam generator secondary
side is minimal because the majority of the fluid which
exits the core bypasses the steam generator e venting() to containment.

The effects of asymmetric tube plugging on the DEPS-

case has been assessed and determined to be bounded by
the assumption of no tube plugging. This is due to the
effects described above as well as the insensitivity of
total energy released to tube plugging levels.

The double-ended pump suction break, confirmed to be-

the limiting break location for the post blowdown phase
of a LOCA, is not impacted by the distribution of cube
plugging by virtue of the loop flow split assumption
prescribed in the model. The model considers a 95/5
flow split through the loops, where 95% of the flow
will go through the brpke loop. A sensitivity study
documented in Referenc _onfirms thAt this flow split
maximi:es total energy release.

!

O ~

|

l
,
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11. A constant backpressure has been assumed in the mass and
ienergy model equal to the containment design pressure

(45.0 psig). ;

;

2. A containment depressurication time of 3600 seconds is.

assumed consistent with the NRC, Cont..inment Systems
ararch, General Design Criterion 38. To satisfy the
requirement of GDC 38 to rapidly reduce the containment ,

'!pressure, the containment pressure for subatmospherie |containment should be reduced to below atmospheric
,

pressure within one hour after the postulated accident.

-2-t h and Enorov Pele
-2-- 4--i Blowdevn Mass and Enercy Relmana Data

The SATAN.VI code is used for computing the blowdown transient, and
is the sans as that used for the ECCS calculation in Referene
he methodology for the use of this model is described in Reference
SI'

>

p.4 6.t-17
gekTables @) and @ present the calculated mass and energy releases

'

ter the blowdown phase of the break analyzed for the DEPS and DEHL
breaks, respectively. Th3 ...;O;; and enerU - r3' -- == in cnef
dwbiewad Q ump suy n br7ax and thg Ao6ble-ended K leg.orrik,
:.ven y w.u . 7 .uw

_

w y . .v.. .uu 45 seconds44

W :.vely Mter the inittarten-eC *n= pnm ted accident. -

l

.

2 :,t- .*. * Reflood Mass and Enerav Release Data

NII
The WRFFLOOD code .har used for computing the reflood transiene '

versionofthatusedintheECCScalcultien# Ebb;"n:1dfLis a modifie IM
(Refurence)f .The methodology-for the use of this.model is
des.cribed in Ref erence h:Sl

-

The model assumes a complete-mixing condition (i.e., thermal
equilibrium) for the steam / water interaction. The complete mixing
process, however, is made up of t*e distinct physical processes..
The first is a two phhse in*:eractinu with condensation of steam-by.
cold injection water. .The second is aLsingle phase mixing of-
condensate and injection water. 51 ave chs weee and enn b % ;he

,

-seem u wleased has che liupviumut4nfluence en the centain nentwou

..OQ
'

-

- ZMed Q
'

.. A
* -

,
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/A complete themal equilibrium mixing condition
for the steam and emergency core cooling
injection water during the reflood phase has bean
assumed for each loop receiving injection water,

O lhts is consistenA with the usage and application
6Dof the P.ef'renceU) mass knd encrgy releasee'

waluation model.~1n r ent Analyses, e.g. D C.
,

Cook P docke Reference GenthoDFtne -- 565PEfer'ancewm(odel creds steam / mixing ,anly in
the intact loop and not in the broken loop.
justification, applicability, and NRC approval

,

i

for using the mixing model
been documented (Reference

the bf.okan loop has_ gg
This assumption.

is justified and supported test d.ta, and is
sumraarizet, as follows:

.

O
!

|

r
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econsiert,---rN -ateam=-cenda w - paet o f =-am p%
-eh e eni y ; a r t ihae . M be eftsMer4d-

The most applicable steam / water mixing test data has been reviewed
for validation of the containment integrity refleed steam /wa*er
m:.xing mcdel Thia data is that generated in 1/3 scale tests

-

(Reference @,,whicharethelargest scale data available and thus
closely simulates the flow regimes and gravitstional effectsmost

thc: would occur in a WR. These tests were derigned specifically '

to study the steam / water interaction for WR teflood conditiens.

From the entire series of 1/3 scale tests, a group corresponds
,

almost directly to containment integrfty aflood conditions.
The injection flow rates for this group cover all phases and mixing
conditions calculated during the reflood transient. The data frcm
these

tests were reviewed and discussed in detail in Reference @5/ .

For all of these tests, the data clearly indicates the occurrence '

of very effective mixing with rapid steam condensation. The mixing
model used in the containment integrity reflood calculation is
therefore wholl" supported by the 1/3 scale steam / water mixing
s ta .

Additionally, the following justification is also noted. TheO limiting break for the containment integrity peak pressure analysis,

during the post blowdown phase is the double ended pump suction
break. For this break, there are two flow paths available in the
RCS by which mass and energy may be released to containment. One
is through the outlet of the steam generator, the other via reverse
flow through the reactor coolant pump. Staam which is not
condensed by ECC injection in the intact RCS loops passes around
the downcomer and through the broken loop cold leg and pump in

,
venting to containment. This steam also encounters ECC injection
water as it passes through the broken loop cold log, complete

i

mix:.ng occurs and a portion of it is conders3d. It is this portion
of steam which is condensed that is taken credit for in this
analysis. This assumption is justified based upon the postulated
break location, and tha actual physical presence of the ECC
injection not:le. A description of the test and test results is
contained in References and

SI >

( ThemethodologypreviouslydiscussedancdescribedinReferenceh
'

has been utilized and approved on the Dockets for Catawba Units i
and 2, McGuire Units 1 and 2, Sequoyah Units 1 and 2,

+-"A
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I

watts Bar Units i and 2, Millstone Unit 3, and aeaver Va.''.ey
Unit 2.

(p.1 lb

O Tableg handMpresend the calculated mass and energy release
for the reflood phase of the Double Ended Pump Suction break, wi.th
min:. mum aut-mamm saf ety in]ec . ion respeMi'>clyr A signit:t$nt.y |

higher discharge occurs during the p)eriod the accumulators are
'

in;ect:ng (frem 26.9 to 52.0 seconds :cr ".he ;c.u.uwu sd.er y-

sc :w.+ase ard4fr-9--tc 5 2 . 0 s e c Oud s ive m n.wu s a fety- -
14,puf as illustrated in Table QaSte+t .

(p. 2. -l bA b.tlh
The transien" of the principal parameters during reflood are given ;

in Taclep 2 4 an4-2 '.0 -fo'Mne iuisimue-andwaxifm2m-ca? sty in.inmn {d dle-::nded P 4 suc,.1vu +reak-cases. Pabica 2 18--anM !
9t- nr:-du The-min imum-and = .wim re-ea-ftty--infecuton-f4 ou M1

.s.J Post-Reflood Mss and Enererv Relgase Data

The Frot , code (Ref airence is used for computing the post refleod
transient. The methodology for the use of this model is described
in Re.f erence @.5l The mass and energy release rates calculated by
FRCTH tire used in the containment analysis .in ceu; unce-ion-wi+h--
ea eul-wrions- parfenas:d by--the--B;.one-and 'n'eb5ter LOCTIC eode . 'i a

-=

- eentainment--backpressure profile, i(\ ethMe as81 LocTZC iv {e$cnN
T 'le--2-17} es;il chu ; ' .Tc .s f-

- Thew n' =P~~-,cdepresTu- autzorusemen 6. 2. . i . l . ,2.-

m
T6e s 27 and 2-13 present the interface data requiced I N

~

C ( calculations for the cases analyjed.

After depressurization, the mass and energy release from decay heat
is based on the 1979 ANSI /ANS Standard, shown in Reference nd
the following input: w

1. Decay heat sources considered are fission product decay
and heavy element decay of U-239 and Np 239.

2. Decay heat power from fissioning isotopes other than
U-235 is assumed to be identical to that of U-235.

3. Fission rate is constant over the operating history of
maximum power level,

m%.S.
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4. The factor accounting for neutron capture in fission
products has been taken from Table 10 of ANS (1979),

s. Operation time before shutdown is 3 years.

6. The total recoverable energy associated with one fission
has been assumed to be 200 MeV/ fission.

7. Two sigma uncertainty (2 times the standard deviatien)
has been applied to the fission prcduct decay.

G , ) -lls
Tableg 2-? 9 present> the wo phase (froth) nass and energy-4'

release data for the double ended pump suction break, minimum-end
naxirii.am-eh; 4 "j ae P 4 ""-**s .

_

9.? t Steam Generator Ecuilibratien i .

AC,)f(66 [,

Steamgeneratorequilibrationistheprocessbywhish)energyis
removed from the steam generators in stages. Thefsystem is
initially assumed te be at design pressure at the br. ginning of the
FROTH transient. The energy available to be released for the
interval is <!.etermined by calculating the energy dif fer' nce betweene

(]) the design pressure and the (lower) specified prescure by assuming
saturated conditions. This energy is then divided by the energy
removal rate, resulting in a specific time. The energy is
extracted from the steam generators until the available energy
centent of all steam generators has been exhausted. The rate of
release of steam generator energy drops substantially when the
broken and intact loop steam generators have equilibrated. All the
available energy is conservatively assumed to be released by
imposing a mandatory cooldown and subsequent depressurization down
to atmospheric pressure at 3600 seconds, i.e., 14.7 psia and

0212 F,

-E r:- Sources of Mass and Enercry

The sources of mass considered in the LOCA mass and energy release
analysis are 9 = 4 "-Tables-2 - 2-u, anc 2-15. These 5 h C4 ,

west the reactor coolant system, accumulators, and pumped safety
injection.

O
m

.
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1I
The 07ergy inventerien considered in the LOCA mans and energy
release analysis ace- @ .4 . . . - Ta bi-es-Te-- 6, 2-;;, ou ; ;;, %
wergy-sour-ces--tac 4ude.:.

1. Reactor Coolant System Water

2. Accumulator Water

3. Pumped Injection Water

4. Decay Heat

5. Core Stored Energy

|6. Reactor coolant System Metal '

7. Steam Generator Metal

8. Steam Generator Secondary Energy
;

9. Secondary Transf er of Energy (feedwater into and steam
out of the steam generator secondary)

O In the mass and energy releasa data presented, no Zirc; water
reaction heat'was considered because the clad temperature did not
rise high enough for the rate of the Zirc water reaction heat to P-
of any significance.

System param b ra eded to perform confirmatory analyses are
rovided in Tahl= S-17-

The consideration of the various energy sources in the mass and
energy release analysis provides assurance that all availat le
sources of energy have been included in this analysis. Th.is the
review guidelines presented in Standard review Plan Section 6.2.1.3
have been satisfied.

The mass and energy inventories are presented at the following
times, as_ appropriate:

1. Time zero (initial conditions)

i
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./ 'u
2. End of blowdown time '

3. End of refill time

4. End of reflood time
;

5. Time of full depressurizations

6. End of analysis pg"~m . _ _ .
I ~

The methods an fa ,ssumptions used o release the vari:'us energy
l

sources are given in Reference except as noted in section
s2.4.1.3, which has b3en approved as a valid evaluation medel by t..e

i Nuclear Rugulaton Commission, j
_

.

.

O -

O
W
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ror cold-leg ruptures, aceuttulator and ECCS flowO necessary to provide
sufficient injection water to match the Westinghouse devncer.er level and core
level transients during core reflood is assumed to flow into the reacter
vessel. Any excess accur:ulator and ECCs flow spills directly out the break.

Kass and energy release rates are calculated by 1,0C72C, as discussed in
Section 6.2.1.1.1.2.

Pu.mp-suction breaks yield the highest energy flow. So the containment
during the post-blowdown period. For the pump-discharge break, all the fluid
leaving the top of the core passes through the steam generators and may beceme
superheated. However, the core flooding rate (and therefore the rate of fluid
leaving the core) is limited to a relatively low value by the resistance of
the pu::p in the broken loop. For a hot-leg break, the core flooding rate is

restricted and the e.ajority of the fluid leaving the top of the corenot so

bypasses the steam generators and is not surotheated. Thus, the steam

generators add little or no energy to the contairu:ent for a pump-discharge or
hot-leg break.

The pump-suction break, on the other hand, has a relatively
high core flooding rate combined with all the fluid passing through the
primary side of the steam generators. Pump-suction breaks are therefore
characterized by a second peak containment pressure at or af ter the end of the

<

core re. flooding perio .

'( -
As shem n Table 6.2-13, the highest containment pressure for the pump-

. i

suction breaks {is the second peak pressure, which occurs at the end of core4e (4dt,t.
r e fl o od.i ng . The highest containment pressure for the hot-leg break and pump-
discharge break recurs during the blowdown periM. b Pf POr(And.i.also occurs du/.n hg go sd W o p& icd ,

Jincrrni
The containment pressure transients for a DER at e thred break

locatiens a re shown in rigure 6.2-11, railure of one quench spray pump is

% wate</s}teamf SWfc;ty b edien Woieeny yin , wi h O T. Sita m is Mo't a M' L m<c Und'M.
*

m q caws 1 ere is ne> secced (cat; pmwe (U2.Q.

O
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sd Y 2. Cr1 .%Lue1 T
I, Plotted

,

assumed for this analysist (Othe failures are dis cus sed belcw. )
transients for the pump suction, hot-leg and punp-discharge breaks are
calculated with an initial contair. ment total pressure and tar::perature of 13.69,

psia and ' 20*r. The.. conditions maximite the containment peak pressure,
i

The peak centainment pressure does not depend directly on the service !

water tarperature since the peak pressure occurs prior to or just at the time
the recir:ulation spray subsystem becomes effective, However, the peak

centainment pressure ir maximited by a high initial cont aiturient pressure,
which is pemissible only at low service water temperatures.

Pressure transients for three different size purp-suction ruptures are
plotted in rigure 6.2-12(.

(UmY 2 on
,

9

The break location arsd site giving the highest containment pressure is a
full purnp suction double-endes rupture (P SDER)f.

Fe.- u nit 2. , [["f\''

fveDnh.$..
A single-f ailurs analysis for the PSDER is summarised in Table 6.2-14.O A diesel-generator f ailure results in minimum engineered safety features, as

describcd in Section 6.2.1.1. This failure is shown to produce the highest
centainment pressure of 44.1 psig. Containment pressue transients for the

failures analyred are shown in Figure 6.2-13. The containment pressure fer

the diesel-generater failure continues to rise af ter the end of core reflood
until the recirculation sprays become effective at 302 sec. A chronology of
events for this ateident is presented in Table 6.2-15.

Mass and energy release data for the PSDER with minMm EST are given in
Table 6.2-16. The energy distribution in the containment for this accident is
presented in Table 6.2-17. The steam condensing coefficient (discussed in

Section 6.2.1.1) is snown in rigure 6.2-14. The containment a t.mo sph ere and.

su=p temperature transients are shown in Figure 6,2-15.

O
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;
,

Insert J
j

for Unit 1, the containment peak pressure is independent of sin le
. failure since the peak occurs before containment deprossurizat on
systems start.

;
;

;

;

i

,

4

,

,

i

O
!
r

,

t

.

.

f

O :
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I

O The containment sump screens are designed to prevent particles, larger in
size than the smallest restriction within the R$ system spray nozzles from

entering the RS and the LHS1 syste=s.

As described in Section 1.8.2.7.6, all protective coatings (paints) on
exposed concrete and carbon steel sur' aces remain intact if subjected to the
environment associated with a postulated LOCA. It is therefore unlikely that

paint chips vill reach the contain=ent floor. However, should paint chips or
other debris reach the containment floor near the sump, all particles larger,

than the smallest restriction within the systems taking suction frem the sump
vill be prevented from entering the sump by the second- and third-stage fine

'

mesh sump screens. Smaller particles and silt that do not settle out.on the

containment floor away from the sump will be recirculated and vill have no
adverse effects upon the system components. The turbulent flov

,

characteristics within the piping systems and components are sufficient to
maintain the particles in suspension.

h Tuf tItd hfbfl3 TW5F
v The following sources are considered to detar=ine the potential origin of

debris due to a pipe or equipment f ailure that resulte in a LOCA
,

1. The contain=ent structure contains no Jooi' insulation. All

n is h etal jacketed with type 304 austenitic stainlessinsulat
completely encapsulata Vin a silicona rubber-coated clothistee

/x J

(c) completely encapsulated in a silicone rubber-coated cloth vity
additional encapsulation of stainless steel knitte

-

<.

2. Insulation in the - path - of the high energy coolant jet and/or a-
vhipping pipe from the fo11oving areas:

a. Steam-generator cubicles.

b. pressuriser cubicle.

c. Reactor cavity.

d. Adjacent to'the portion of the_ pressurizer spray piping under the
Isteam-generator'and pressuriser cubicles.

a
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-- _.._ ._-- _ - _ _ _ _ . _ _ _ _ _ _ - _ . _ _ _ _ _ . - . . _ , _ . _ _ _ _ _ _ . _ . . . _ . - -- _ _._. __..



.._..__. _. _ _.__. _ .. y _ _ _ .~_.__..c___.___... _ _ _ _ _ _

!

;

NJi$ UTSAR 6.2-82 |
|

1

3. Supplementary reactor shield material saddles (see Chapter 12 for i

description) located in the reactor cavity.
:

4. Partiels debria of the type that is uniformly distributed throughout !
the u nw inment.25 -

t

5. Failure of non-safety-related equipment within the containment. The '

debris that this f ailure could generate would be a small quantity of
'

relatively larga and heavy pieces. - These itama, if they were to
reach the containment floor, would sink rapidly and would not be
expected to contribute to sump screen blockage.

No sand plugs, sand bags.-or loose insulation are located inside the - '

containment.
.

As discussed above, the steam-generator cubieles contain the largest !

quantity of insulation that could be exposed to a high-energy coolant jet-
and/or whipping pipe. No other mechanism for insulation dislodgement has been
identified. The area of influenen .of a high-energy coolant jet is also the
largest in the stum-generator cubicles due to the . large pipe diameters
present. Break areas insida -the steam-generator cubicles are discussed in
Section 6.2.1.1.2.

The design of the steam-generator cubicles is such that . it is . very U

difficult :'or insulation or debris to exit the cubicles. The personnel
entrances at elevations 241 ft 0 in and 262 ft 10 in. are arranged such that
debria vould .have to-transverse 'a labyrinth-type path with several direction
changes and pass through a locked wire mesh' door to get outside ' the cubicles. ! ,

Once outside the cubicles : the annulus floor grating and cones,.sa would , *

provant significantly large pieces of insulation or debris frem reaching the
,

containment floor or-'ausp.. *

Any insulation or debris of significant siza that would ,,e-ejected upward
and out of cubicle openings at the operating floor.(elevation 291 de 10 in.)
Vould not likely be ' transported f rom the operating floor to the containment--

- sump due to the complex and tortuous path through grating or down stairvells.
->_ThsertD

'

.
,

-)I/i$N[ d" --
,

'
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Insert A, page 1 of 2

Unit.1

In accordance with the requirements of Regulatory Guideline 1.82, reference 41,
an insulation debris inventory and transport analysis was performed on Unit I
containment emergency sump to evaluate the insulation installed on the
replacement steam generators. The results of the analysis are shown en Figure
6.2116 which gives the transient head loss at the containment emergency sump
fine mesh screens due to the accumulation of insulation debris.

The replacement steam generators employ a removable encapsulated fiberglass
insulation system. The insulation system consists of a tight density fiberglass
insulating material encapsulated in a tough voven fiberglass cloth to form a
blanket or pillow. The p111 ova are attached together with Velcro' and are covered
with a p;otective and removable stainless steel sheathing. Encapsulatio'n of the
fiberglass results in a significant increase in insulation system strength and
resistan:e to the impingin6 jet forces whteh emanate from a postulated pipeO ru,ture.

Some ins.tlation fragments or small pieces are carried immediately to the floor
by the pressure difference resulting from the rupture. Some fragments are
directed away from the containment floor and emergency sump by the pressure
difference and some remain in the subcompartment on gratings and horizontal
surfaces. Af ter the blevdown terminates, the spray systews begin to Wash down the

small fragments of insulation. The wash down process is inefficient and,
therefore, time consuming since most of the fragments, due to their location, are
not in the direct path of the spray droplets or the flov _ of water. For
conserva: ism, however, the analysis assumes all transportable debris, including
large fragments and "as fabricated" sections, reaches the conta'.nment sump
screens in 1800 seconds.

The volume of insulation contributing to the total debris inventory is determined
by the intersection of tt.a jet emerging from the rupture with the insulated
surfaces of equipment, The insulation is assumed to be severely dama6ed and .
removed fron. the equipment up to a distance of seven pipe diameters from the jet
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Insert A page 2 of 2

1

as recommended by NURIO/CR 0897, reference 42.
.

The insulation debris is classified in three estegories or damage states
according to NUREG/CR 2791, reference 43, and NUREC/CR.0897, referenen 42. Thirty
percent is small fine fragments that can exist suspendes in water. Small,

frspents readily transport to the screens at any water velocity. Forty percent i

is fluffy fragmente that eventually sink to the floor and transport to the
screens provided the water velocity, in the vicinity of these fragments, is
greater than 0.2 ft/sec. Thirty percent is large fra5ments and *as fabricated *

.

sections that " cat and do not interact with or block the sursp screens.

Figure 6.2116 depicts two head loss curves, each employing different assumptions
- relative to the number of Engineered Safety Teatures (EST) trains operating. The ,
maximum case assumes both EST trains are operating. Since this caso exhibits the
highest water withdrawal rate from the sump, it also exhibits the reentest head
loss across the debris. The minimum casa assumes one EST train is operating. TheO additional head loss due to insulation debris results in a reduction in the not
positive suction head (NPSH) available to all pumps drawing water from the
containment emergency sump. The available NPSH for the recirculation spray and
lov head safety injection pumps is discussed in Section 6.2.2 and 6.3.2,
respectively.

.

O
,
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| M
rw Metallic reflectiva insulatten censists cf multiple layers of 0.002.in. i

thick type 304 stainless 'el foil suito.ly supported by stainless steel type
304 clips and spacers, s . ased by a casing of 24-gauge type 304 stainless
stnel. The type ;04 s c a: ue s s steel foil deer not break devn when vet, buty ,' ci,-

, _ 2, gr .,,
.

shredding and/or tearing may occur if it 's directly i= pinged upon by ac, i

??m %r i high-energy coolant jet. All ca.erial es;1oysd in this insulatten has a
-i:

- |
'e epocific gravity greater than 1 and thus vould sink and is net likely to reach. $.L

'.6'- the screens. If it did reach the su:p screens, it .reuld not pass through the
screens. ~

_ -

Insulation matting is a flexible lightweight fibrous glass insulation and |
,

is ecmposed of 100% selected-grade type E gl. ass fibarb * hricated in =st f r--

!na.ulation marting is not subject to deterioration wh it. theraf .

dtract i=pingement sculd cause a breakdevn of the tat. :otal se"

the mat t red, the fibert :d sink to the contain=ent floor an a no-|
t be expec*. .o black eb su:./ emens as discussed in Reference 24

Mirror (metallic reflective) insulation h:uses only multiple layers of I e

304 stainless steel toil."3 >

H :
.

! Table C of Reference 24 has bewn revised, and incLdeu herein as,

'

Table 5.2-41. to show the total weight of debria in each particle size class.. '

The most plaucible path for debris to exit the stes:-generator cubicles
is through the grating et blevout panel openings at elevation 241 ft 0 in,
adjacent to the primary ahield vall. Debris passing through these c nings
veuld fall to the containment flect no cles r chan 32 f t frc: the su=p screen.
Any debris created by a 1CCA in the pressuriser cubicle that could conceivably
=Ait the cubicle veuld descend to the centain=ent floor at a greater distance
C h ari '42 ft frc the containment sump. A ps:ticle settling analyris

indicated that only a small percentage of debris with a specifi: gravity
greater than 1 could be drawn into the su=p at this distance.

,

A significant quantity of debris created by s LOCA in the reacter cavity
veuld not be expected to reach the containment sump since the reacter cavityg

.
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is completely enclosed on the bottom and sides and _ any debris blevn upuard to
the opers. ting flocr at elevation 291 f t 10 in, would have to migrate a very
tortuous and complex path through grating and down stairvellt before it could
reach the coi.tainment sump.

An insignificant amount of debris generated by a LOCA could migrate to
the annulus gratir, at elevation 241 f t 0 in. over the containment sumps. Any.
debris of significant size that may reach this grating would be restrained by
the grating. Any small size debris that af ght pass through the grating would
have minimal effect on sump performance.

Therefore, flow paths do not exist that direct significant quantities of
'

debris into the lover containment in the vicinity of the susp.

pVC h The resolution of the concerns associated with the provisions of adequate'

NTSH under non-debris conditions, and adequate housekeeping practices., areg[ expected to reduce the likalthood of probleme d rin r6 circulation. However,
in the event that LRSI recirculaticu system problems such as pump cavitation

M or air entrain =ent do occur. The operator sheuld have the capability to
recognize and contend with these problems. Instrumentation available to

,

monitor tecirculation is summarized in Table 6.2-42.
N

The water entering the containment sump firs: ; asses - through inclined-

j 1-in. x './8-in, grating bars on 1-3/16-in. centers char remove ir,e cabris.
Downstrada of the - grating, there are three stages of screening. -The firet.

.

stage in a coarse cash with 0.615-in, openings for Unic 2 and 0.558-in.
openings for Unit 1. The second and third stages are fine nashes with square
openings of 0.12-in. Ihe third stage asists of cylindrical screens mountad-
over the intake to the LHSI and RS subsystem pumps. One cylindrical screen-,1

surrounda the intake of each pu=p. From the cylindrical screens, the flow
pa6hs to each of the systa=s are as follows:-

1. Inside Pr:irculation Spray (IRS) System. From tha - cylindrical-
screen, the water travels into the inside recirculation spra'/ pu=p=

sue: ion well through the pump to a 10-in discharge line, through-
the recirculation spray coolar shel1~ side, up to the 8-in.-dia=eter. ,

_

|: ,

"
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The assumptions made for NPSHA analyses for the recirculaticn spray and
head safety injection pumps minimize the energy release to the contair_.entlow

atmosphe e and maximize the energy release to the c on t a in:nent floor. Thus,

the centainment pressure is underestimated, and the containment floor water
vapor pressure is overestimated. Since containment pressu.e is a positive

|
tern in the NPSRA ecp'ation and the floor water vapor pressure is a negative
t e rm, a conservative cal ulation oi 'SH results. Table 6.2-47 identifies the
different a s s u.~:p t io n s . Table 6.2-48 lists the inputs to the LOCT'C code for
both cases.l~

~

C
..

The coldese possible containment sump temperature following a cold-leg -

DER is presented as a function af time in Figure 6.2-84. A cold-leg DER was

selected for this analysis since this location results in the coldest s u:q
water temperature of all po:sible break locations.u '

All NPSH values are referenced to the centerline of the first stage of
the pump impeller. The flow rates and NPSM for the RS pumps are as follows:O

.

Minimum
Flow Rate *fPSHR NPSRA

Pm fm) fft1 ffti

uJti UJt2
1. Outside RS 3G40 11.0 15.3 16.8

~

2. Inside RS 3300 9.4 10A 11.9

6.2.2.3.2.2 NPsM sensitivirv studies. Tables 6.2-48A through 6.2-48I

list the input >a rame te r s us ed in nu:no rous stu dit s to determine the limiting
case for NPSH. These s tudie s considered various break locations, service
water and RWST temperatures, break sizes, and initial conditions.

6.2.2.3.2.3 hie raiture and arnak tocati-nw. Table 6.2-49 shess te.e
minimum NPSHA calculated for both the pump suction double-ended rupture
(PSDER) and the hot-leg double-ended rupture (HLDER) with various single
failures.

5
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The results indicate the following:

1. MLDERs are more limiting than PSDERs for the recirculation spray
puns .

2. The inside re:irculation spray pumps irisensitive to the single-are
failure assumption.

D
3. Normal engineered safety features ( ES T) /6d failure of one outside)

is ecirculation spray pump _

the most)1imiting @gle fa Q forare

both the ins'.1e and outside recirculatier spray pumps. N
6.2.2.3.2.4 S e rv i ce water Teme ra t u re and eWST ?*-nerature. NPSHA is

calculated for both the PfL fR with minimum EST and the HLDER with norma' ESF

for the following te nerature conditions to show the effect on NPSH:

1. 50*r RWST and 35'T service water tamperature.
2. 50*T RWST and 93'r service water tamperature.

-

- 3. 40'r RWST and 35'T service water temperature.
4. 40*F RWST and 95'r service water temperature.

Table 6.2-48 lists the remaining input parameters. The results shows. in
Takle 6.2-50 indicate the following:

1. For the recirculation spray pumps, cold service water is more
limiting because d water injection into the pump suction is leshr

effective f.n increasing NPSRA when the sump water is colder, which itj

ja for the case of colder service water [codaimed yd3uM is
ffduccci s'qqd y o o\|0 $19 9AtG Wder 40 fftoM SchMoW*

2. Warm RMST t w erature is more limiting for the IRS purr:ps since it
; results in less eft :'ive cooling of the water at the pug suction.
(
|

l 6.2. 2. 3.2. 5 Break SirA. Since minimum EST is the most limiting singine
, e-: a, . ' rm, mp r .; , i - <:171 . . ... '- .

- o

...m . s<. 1. c . : ; m. ..d b:c.h r.1 :in 1: t c t:i 16- 2J: a c:. . -

.i n d LHS1 pumps. Table 6.2-51 show: the minimen NPSHA te the pumps f or t hi:1
analysis. It is cencluded that break size has a negligible effect.
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INPUT DATA TO THE LOC 7IC PROGRAM NORTH ANNA POWER STATION - NIT 4Q---Ir 2 g
z-

e.
,.. .;to r and neact or cool ant sys t er-. ggg g gjg w

" ximum rated core power lacluding 195 8 2958
'i uncertainty (MHt)

:..ternal energy of reactor coolant a ,
'

.: t o r (ine:ludes pressurizer) (Btu) 246. I X Y 245.1 x 10 6

5'stal water in system (1b) 5 4.092 x 10gqgg

Nmperature (mass average excluding a
5BG.fon ressu rize r) (*F)- 586.8

.ystem pressure (psia) "2.25 x to 2.28 x 1033

eacto coolant system volume

(ft 7 852G- z-3exclading pressurizer) 8394 >
*U
In

.

3 Not usedzessurizer volume total (ft 3 1429.9, c
\ m

1. Water volume (ft3) .Not USCd 932.9
o,

ggj-gged
'

3' 2. Steam volume (ft 3 547
s
C 12 .-i Trans f er Data

| .

j Care heat transfer area ' (f t2)- . hot O d 48,439

:s
i . O_.. .

| 4 b
l'h. N he fluid volume contained in the primary. system, calculated at room temperature, reflects the e

'

f '.o :;y.cem volume. This volume is caldulated from component dimensions, plus a factor of 1.016 for *

U t: : mal expansion and 1.014 to' account for uncertainties. This gives a total factor of 1.03. 8

w
$ -

qw "
|

<

__. " This dato is Onlj used for i,Jblieakn.
"

|

'
.. ?
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Table 6.2-5

R?_ ACTOR C00LAST SYSTEM EDT METAL CASES - ISTlTT DATA FOR LOCTIC
U N i"T2

Heat Tracafer
Thickness Weight Coefficient

Ca s e,s, (in.) (ib) (Btu!hr-fc ,.7)
_

2

1 Ruptured loop metal 4.I 38,000 40.0
2 Intact loop metal 4.5 '6,000 10.0

,

3 other ruptured loop metal 5.13 33,000 40.0
4 Othnr loops thick metal 5.13 66,000 10.0

.

5 Ruptured loop piping 2.5 67,000 40 0
6 Other loops piping 2.5 134,000 10.0

.

7 Reactor vessel head 8.0 309 b00 40.0
8 Reactor versel.sb.all and

thermal shield '

6.97 556,100 100.0
9 Reactor vessel bottom 6.57 173,000 2000.b /

10 Pressurizar and surge line 5.63 230,540 5.0

-

>

C)

o.
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,

y g
_ _ _ _ _ _ _ _ _ _



Table 13

.
SUMMARY OF RESULTS OF CONTAINMENT ANALYSIS y

SPECTRUM OF DREAK SI?Eb AND LOCATIONS Z
w
vi

Initi-1 Containment Peak Containment Time of Peak Peak Containment

U:c. Break Area Pressu;*/ Temperature Pressure Pressure Temperature

, LDC .2 ". .. fft2) f us i a /*F 1 fosion f ser-1
'

_

f*F1.

u.a 1 un;t 2 dsti .udI Un&1. u ;r z
Ptzr, . : Lion 10.48 13.69/120 g 43.0 19,3 192.0 2 % .2. IW

l'i2 . 0 27C 3Ptep - .. ion f, . 2 8 13.69/~20 43.0-' - -.

Pump r : . ion 3.00 13.69/120 42.7 198.0 269.8--

Pump d . charge 8.25 13.69/120 41.3 - 11.1 268.5"

11 0 9.17 13.69/120 z$3,9 41.2 g ,g 11 9 2 12, 3 268.5..

Net t._ All cases assume failure of one quench spray pump...

for(3ntI2
2 22. All breaks are full double-ended ruptures (DERs) except the 6.28-ft and 3.00-ft p.unp suction j. .

.o
"breaks, which are limited displacement rupts.res.
C
%

3. Peak'e'ontainraent pressure and peak containment temerature occur concurrently. m
O
O

1 Results are based on power uprate parameters listed in Tables 6.2-2 and 6.2-2.e
9
U
?
>
E
a
a
x
A .

*

'w m
2 "2
- -
N 40
Zr @
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-

Table 6.2-14

SUMMARY OF RESULTS CT CCNTAINMENT INTEGRITY )
SINGLE-FAILURL ANALYSIS TCR PUh? SUCTICN CER

UWIT2

Peak Containment TJme of Peak reak Centainmentsinel,rniture Pre s u re. resse) or e _, s u re_'s e e ) Temnerature ter>
__

None 41.6 192.0 268.1 I

Quench spray pu:r.p 43.0 192.0 270.1
Diesel generator 44.1 302.0 272.7

h m*: 1. Initial containment pressu.e and ternperature are 13.69 psia
and 120*T, respectively.

2. Peak containment pressure and peak containroent temperature occur-
concu r re.it ly.

.

O

I

h-

.
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[ Table 5.2-15A
Accident Chronology

PAmp Suction DER with Failure of Diesel Generator (Limiting Case
for Containment Depressurization)

,

Unit 1

Time (sec) Event
-----------, -.------.--------------------------------

0.0 Accident occurs

2.2 Containment depressurization actuation signal
18.4 First containment peak pre 3sure occurs

20.8 End of blowdown; core reflooding begins;-
safety injection pumps become effective

42 0 Accumulators empty

6"<.5 Quench spray subsystem & casing cooling become
effective ;

'

253.4 Core reflooding ends; post-reflood frothiag--

begins

304.0 Racirculation spray system.becomes effective

1595.8 Post-reflood frothing ends

3370.0 Containment pressure becomes subatmospheric

3420.0 Safety injection pumps switch to recirc. mode -

5350.0 Quench spray pumps stop; RWST empty-

6340.0 Subatmospheric peak containment -pressure
occurs

.

>

O
:
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NAPS ITS AA 6.2-196

.

. .. ' Table 6.2-154.3- 4-

ACCICEPT CHRCHOLOGY

PUMP SUCTION DER WITH TAILtJRE OF A CIESEL GENERATOR
(LIMITING CASE TOR MAXIMUM POST-LCCA CONTAINMENT PRESSURT)

(,A M T 1. *
,

i Tin
fseei Event

0.0 Accident occurs.

2.4* Containruent depressurization actuation signal
.

15.1 First etntainment peak prusure occurs.

24.4 End of blowdowns core reflooding begins.
<

30.0 Safety injection pumps become effective.

37.0 Accumulators empty.

62.5 Quench spray subsystem and carsing cooling -i:>ecome
offactive.

'

204 Core reflooding endst post-refloodfrothir.[begins,
302 Second peak containment pressure occurs; recirculation

spray system becomes effective.,

! 12*l7 Post-reflood frothing enda..

2830 Containment pressure becomes subatmospheric. .
;3460 Safety injection pumps switch to recirculation mode.

5350 Quench spray flow stops,. RWST is empty.

5710 Subatmospheric third peak containment presiure occurs.

'For a large break LOCA, the ti.me of quench spray pump' start is independent . '

of the tiae.the CDA signal occurs. . See page - 6.2-89.

O '

.
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Table 6.2-16 4
-

BLOWDOVN. KASS AND ENERGY- RELEASE
- ?

DOUBLE ENDED PUMP SUCTION MIN SI
UNIT 1

i

TIME BREAX PATH NO.l FLOW- BREAY PATri NO.2 FLOV
THOUSAND TiiOUSAND

SECONDS LBM/SEC BTU /SEC LBM/SEC BTU /SEC0.000 0.0 0.0 0.0 0.00.100 41759.4 23055.4 21093.4 11584.60,200 45782.3 25483.4 23575.4 12962.40.400 47589.0 27079.8 23234.7 17809.80.500 46036.5 26528.1 22364.8 12339.30.700 45400.4 26751 1 20526,5 11334.31.00 42478.4 2571. * 19208.3 10617.01.50 38676.7 24 S . 18414.4 10177.71.90 35152.2 2488".2 17926.4 9902.27.20 30333.9 206'.1.4 17446.3 9634.82.50 21280.3 1*063.0 16717.5 9232.62.70 17951.9 12942.9 16230.2 8965.92.90 15958.2 11609.0 15592.8 861).83.60 12651.1 9402.1 14046.6 7780.04.20 11137.7 8355.5 13081.8 7257.7-4.60 10585.9 7903.9 13644.8 7578.85.40 10145.8 7454.0 12856.0 7150.26.00 10151 4 7329.1 12542.) 6984.4() 6.40 10614.5 7759.0 12374.9 6809.96.80 8702.3 7082.5 12005.8 6(.79.67.00 8498.7 6895.2 11854.3 6594.23.20 8713.5 6478.9 10845.0 6025.39.00 8143.4 6029.7 10195.1 5658.110 b 6366.8 5015.7 8779.7 4865.6-
12.2 5373.6 4318.5 7761,9 4301.613.0 4840.6 3871.3 6890.0 3819.614.0 4243.6 3353.0 6511.4 3303.216.0 327?.4 2881.4 5227.1 2305.3
16.2 3138.1 2838.4 5654.2 2486.1-
16.4 2995.7 2815.0 4870.9 2172.217.0 2424,9 -2717.9 4672.9 2120.5-
17.4 1835.2 2276.9 3310.5 =1471.3
18.4 951.7 1214.9 1562.7 897:2 '

19.6 337.5 434.7 614,7 416.720.8 0.0 0.0 0.0 0.0'

O

' DC 90-13-1, Appendix 4 2, Page 12B
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Table 6.2 16 (Cont'd)p
_ MASS AND ENERGY RELEASE

DOUBLE-ENDED PUM? SUCTION MIN SI
UNIT 1

TIME BREAX PATH No.1 TLOW BREAR PATH NO.2 FLOW
THOUSAND THOUSAND

SECONDS LBM/SEC BTU /SEC LBM/SEC BTU /SEC20.8 0.0 0.0 0.0 0.021.6 0.0 0.0 0.0 0.072.5 61.0 71.8 0.0 0.014.8 127.v 149.7 0.0 0.025.8 147.0 173.1 0.0 0,0
26.8 349.4 413.1 3296.6 433.6.27.4 443.0 524.7 4272.7 579.927.9 452.9 536.6 4357.6 598.528.9 444.4 526.4 4275.9 591.630.9 422.4 500.2 4069.1 568.432.9 402.3 476.2 3874.6 546.433.9 393.0 465.0 3783.2 536.035.9 375.8 444.5 3611.7 516.537.9 360.2 426.0 3454,0 498.638.8 392.6 464.7 3823.4 497.139.9 3C5,1 455.6 3748.1 488.441.9 372.2 440.3 3618.5 473.5

O 43.9 360.3 426.1 3497.7 459.6 -45.9 349.3 413.1 3384.5 446.646.1 348.3 411.8 3373.5 445.343.9 329.7 389.7 .177.7 422.951.9 320.8 379.2 3082.7 412.0
52.9 186.4 219.8 353.0 99.6
53.9 177,4 209.1 365.4 100.3
64.9 161.0 189.7 387.9 102.2
83.9 153.2 180.6 401 2 99.9
85.9 152.7 179.9 402.3- 99.6

149.9 135.8 160.1 436.5 91.1
151.9 135.3 159.4 437.5 90.8
167.9 131.0 154.3 445.8 88.7-
169.9 130.4 153.7 446.8 88.5201.9 121.8 143.5 463.3 84.5

i 207.9 120.1 141.5 466.4- 83.8
239.9 1)1 7 131.6 482'9 50.4

| 253.4 108.4 127.7 490.1 79.2
.

|

|

|

i
:

i

O
|
t

|

|=
DC 9013-1, Appendix 4-2, Page 129,
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Table 6.2-16 (Cont'd)

O. n MASS AND ENERCY RELEASE '

DOUBLE-ENDED PUMP SUCTION - MIN SI
UNIT 1

TIME BREAK PATH N3.1 FLOW BREAK PATH NO.2 FLOV
THOUSAND THOUSAND

SECONDS LBM/SEC LTU/SZC LJM/SEC BTU /SEC253.4 125.0 157.1 508.9 84.0
258.4 125.7 157.9 508.3 83.6273.4 124.6 156.6 509.4 83.4278.4 125.3 157.4 508., 83.1293.4 124.2 156.0 509.8 82.9
313.4 124.7 156.6 509.3 82.1328.4 123.6 155.2 510.4 81.9
333.4 124.2 156.0 509.8 81.5
358.4 123.2 154.8 510.8 80.9
378,4 123.6 155.3 510.4 80 1
393.4 122.4 153.8 511.6 79.9
413.4 123.0 154.6 511.0 79.1
428.4 122.2 153.5 511.8 78.8
433.4 122.8 154.3 511.2 78.4
453.4 122.6 154.0 $11.4 17.&
488.4 121.4 152.5 512.6 76.9'
5?3.4 121.8 153.0 512.2 75.6
548.4 12! 0 152.0 513.0 74.9-O '

568.4 121.3 152.4 512.7 76.8
593.4 120.3 151.1 513.7 76.1
608.4 120.9 151.8 313.1 75.3
633.4 119.9 150.6 514.1 74.6
648.4 120.4 151.2 513.6 73.9
738.4 .19.1 149.6 514.9 72.9
753.4 119.5 150.2 514.5 72.1
818.4 118.5 148.8 515.5 71.7

1233.4 1 118.4 148.8 515.6 71.5
1233.5 67.1 83.7 566.9 81.1
1465.02 67.0 83.6 566.9 81.8

Note: 1 S.G. Broken loop equilibration time @ 30.2 psia
2 5.G. Intact loop equilibration time @ 30.2 psia

.

O

OC 90-13-1, Append;x 4 2, Page 130



. _ _ _ __ - _ - . - _ - .- ._ _. _ _- . _- . __ _ _.

Table 6.2 16 (Cont'd)

MASS AND ENERGY RELEASE
DOUBLE ENDED PUMP SUCTIOS MIN SI

UNIT 1

..............................kATE DATA - --- -- --- -- - - -.. TIME INTERVAL - B LO'.'D0'w'N - - . -- - SPILLAGE - -

.

. STAR 7 - ---END - -- MASS -- - ENERGY-- --. MASS -- - EN ERC.'- -
,

(SEC) (SEC) (LBM/bEC) (BTU /SEC) (LBM
.

................................................./SF.C) (BTU /SEC) .

..................

1400.0 1650.0 6.7486E+01 8.2736E+04 5.6889E+02 6.4787e+04 [1650.0 1900.0 6.5364E+01 7.5710E+04 5.7399F+02 1.0997E+041900.0 2150.0 5. 9914 E4 01 6.9276E+04 5.8124E+02 1.1135E+04
.

2150.0 2400.0 5.5413E+01 6.3916E+04 5,8'ivE+02 1.1235E+042400.0 2650.0 5.1564E+01 5 9477E+04 3.9020E+02 1.1306E+04
.

.

2650.0 2900.0 4.8273E+01 0.5606E+04 5.9261E+02 1.1353E+04[2900.0 3150.0 4.5509E+01 5.23S6E+04 5.9394E+02 1.1380E+04
,

3150.0 3400.0 4.3223E+01 4.9724E+04 5.9438E+02 1.1391E+04
.

3400.0 3650.0 4.4042E+01 5.064SE+04 5.0867E+02 5.9163E+043650.0 3900.0 4.2575E+01 4.8947E+04 5.0698E+02 5.9529E+04 ,
.

3900.0 4150.0 4.1255E+01 4.7419E+04 5.0644E+02 *. 9413E+044150.0 4400.0 4.0318E+01 4.6337E+04 5.0950E+02 5.9128E+04
.

O 4400.0 4650.0 3.9530E+01 4.5424E+04 5.1043E+02 5.8814E+044650.0 4900.0 3.8796E+01 4.4576E+04 5.1130E+02 5.8,98E+044900.0 5150.0 3.8086E+01 4.3752E+04 5.1215E+02 5.8109E+04
.

5150.0 5400.0 3.6966E+01 4.2465E+04 5.1341E+02 5.7880E+045400.0 5650.0 3.5226E+01 4.0489E+04 5.1524E+02 5.7804E+04
.

5650.0 -5900.0 3.5186E+01 4.0457E+04 5.1530E+02 5.7713E+045900.0 6150.0 3.483GE+01 4.0065E+04 5.1567E+02 5.7721E+046150.0 6400.0 3.4537E+01 3.9722E+04 5.1597E+02 5.7730E+04
.

6400.0 6650.0 3.4217E+01 3.9353E+04 5.1629E+02 5.7755E+04[6650.0 6900.0 3.3883E+01 3.8967F44 5.1664E+02 '5.7779E+046900.0 7150.0 3.3539E+01 3.8571E+04 5.1698Ev02 5.7802E+047150.0 7800.0 3.2913E+01 3.7854E+04 5.1766E+02 5.7834E+04
.

.

i

Note: LOC'IC calculates post reflood mas, and energy releasa rates after
!

the intact loop S.C.
in Section 6.2.1t1.2 equilibration time (1465.0 see) as described

j

. . ,

_

i

DC 90-13-1, Appendix 4 2, Pace 131
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TABLE F b.2 -b jf

NORTH ANNA UNIT 1
PRINCIPAL PARAMETERS DURING R8 FLOOD $

DOUBLE-ENDED PUMP. SUCTION - MIN. SI / LIISI - 4130 CPM
!

Tine FLOODING CAnaTOEIR CORE DOWNConER ' LOW INJECTION
TEMP RATE FRACTION HEIGHT MIGHT FRACTION TOTAL ACCunULATOR SPILL ENIH4LPT ;

SECONDS DEGREE F INf5EC FT FT (POUN05 U SS PER SECONO) SIU/L8M -
t20.8 252.1 0.000 0.000 0.00 0.00 0.333 0.0 0.0 0.0 0.00 121.5 248,1 27.148 0.000 0.6T 1.54 0.000 7453.1 F453.1 0.c 94.48 !

21.6 246.2 30.666- 0 .'10 0 1.04 1.62 0.000 1380.0 7340.0 0.0 94.4822.8 244.4 2.654 0.319 1.50 .95 0.410 6944.3 6944.3 0.0 94.48
.23.8 2 4 4.C, 2.506 0.446 1.63 ?.*2 0.442 6654.9- 6654.9 0.0 94.44 !;27.4 242.5 4.748 0.658 2.00 15.39. 0.641 5290.0 5290.0 0.0 94.48.2%.9 '241.5 4.463 0.700 7.18 15.61 0.679 5013.8 5013.8 0.0 96,48'

32.3 239.2- 3.949 -0.75e 2.51 15.61 0.669 4565.3 4565.3 0.0 94.48.37.9 237,2 3.485 0.758 2.94 15.61 0.652 3997.9 3997.v 0.0 94.48
.

#

38.8 237.0 3.698 0.761- 3.00 15.41 ' O.t is 4411.2 3789.3 0.0 as.43. *

46.1 235.7 3.332 - 9.764 3.50 11.41 0.632 3891.7 3267.2 0.0 83.0452.9 235.5. 2.235 0.760 3.91 15.65 0.512 632.6 0.0 0.0 23.23-54.9 235.8 2.18L 0.760 4.00- 15.61 0.504 633.2 0.0 0.0 23.25-66.9 238.6 . 2.037 0.761 ' 4.51 15.61 0.481 633.F 0.0 0.0 23.2379.3 243.2 . 1.982 . 0.763 5.00 15.61 0.489 433.7 0.0 0.0 23.23o 93.9 249.8 1.920 7.767 5.56' 15.61 0.490 633.7 0.0 0.0 23.23o 106.0 '255.7 1.868 0.770 - 6.00 15.61 0.491 633.T- 0.0 0.0 23.23e 121.9 -262.4 1.802 0.??5 6.55 15.61 'O.492 633.7 0.0 0.0 23.23
* '

1 t,.5 .267.2 1.746 - 0.779 - 7,00 15.61 0.4Q 613.F 0.0 0.0 23.23
'o .

'151.9 2T2.1 1.679 0.744 7.51 :15.61 0.493 633.7 0.0 0.0 23.23 ;
..
O 166.6 276.4 1.611 0.749 4.00 ~15.61 0.493 633.F- 0.0 0.0 23.43 -
'

197.9 .280.5' 1.53t 0.795 8.53 15.4t 0.493 633.7 0.' O.0 23.23
.

'g' 2Ci F 283.8 1.459 0.802 9.00 15.41 0.493 633.F 0.0 0.0 23.23 !
,

129.9 287.2' 1.368 0.812 9.53: 15.61- 0.493 633.8 0.0 0.0 23.23u 253.4 290.1 1.277. 0.825 10.00 15.61 0.443 633.8 0.0 0.0 23.23 I'.@
!3
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Table 6.2 . ' continued) ^

MASS AND ENERGY RELEASES TO CONTAINMENT T
PUMP SUCTION DER WITil FAILURE OF A DIESEL GENERATOR k

(LIMITING CASE FOR MAXIMUM POST-LOCA CONTAINMENT PRESSURE)d Qunit 2. 2;..... ...--..-------------. malt 04TA----------------..------------- . ------.-------------...tnticaatto cara.-.. .--------- ...--- Z'.. :m w avat--- - - - - -- . et oso om. - -- - . . . ...----p a t t ac e .--...- . --i t ur -- ------. ct o co et--------
-----. -se n t t act--------. 3:n . ... tic-. -.. u55-.. . . t rit s c r.- ---m s s --- --tutect-- . ---euss.-- -.Intecy-- --.nass--- -- t ut s. c v --

-

se > istcs a ttwstc s seiwstes Losvstcs assu sect . estcs stens assus stone ;stus
w-

....... ..-..--------------..--..-.---..--....-----...-- ----.--.-.- . --....--.----.....-._- _ ----..-.--- .- ---.--.---.-..-,

ss.o e.alist.cz 4.roest.as 1.33ter.oz 1.ts:st.se .'
-

ss.o 3.esret es z.ss3tt.se e.essor.co z.)zsst.osas so.o 4.t,::t.oz 4.oment.os 1.sisst.oz 1.314,t.e4 . es.o 3.easst.os :.sesst.se e.sre:t.o= z.1,1=r.esa; 7z.s 4.or47t.oz 5.754*t.as 1.33,4t.oz I.oinst.se . iz.s 3.stset.es z.assst.se s.assat.o= z.orsst.ea1: es.o e.23:st.oz T.4'est.os 1.31 sot.nz v. sos:E.es . es.e 3.sselt.as z.723:t.se 5.3sset.oo 3.e= sat.e43.: los.o e.onsatroz 5.1rezt.ss 1.111stes2 2.ssett.os . les.s e.ee97 tees z.e:sitese s.sta=E.co 3.1942t.04
In too.o 3.74 set.or e.17.zt.as 1.ezest.ez 4. zest.on .' 1=e.e e.netst.as z.5, St.se s.eesic.co 3.= 13,s .uto 1,s.o 3.moest.or o.zt:st.os 1.2eset.e: s.toert.as . too.e e.ssait.as 3.. east.se 4.7= eat.o= 3.sa,3t.cais2 z=a.o z.34est.oz z.9427t.as 3.steit.c: s.asost.e= . :mo.e 4. stent.as 3.ss=,t.se e.s,ent.e= 4.=ss=t.oa:, 4 :so.o z.esnt.cz z.5:7n.as e.r ite.o: 4. 7t ut.no . 2,s.e e.stste.as 3.est:t.se 1.oren.es s.ee,:t.e4a. 3=a.o z.coatt oz z.esut.as e.sesst.cz 4.as:st.oo . 3eo.e e.arset.as 3.astet.se 1.29tst.as 1.31 st.or

;
*

'>.: 3,s.o 1.eastr.oz 1.noet.as e.seo4E.oz e.tss,E.e4 ivo.e 144st.as 3.seest.se 1.sssst.os 3.1 rest.or3u.- sos.e 1.e13st.nz 1.27=st.os s.zi4:t.az v.ne=,t.se . son.e e.e4=,t.es 3.e: sit.se z.its,t.es z.isert.orse- 4so.e s.ettet.on 1.1 s:t.as 5.sseet.or S.nsett.oo . ass.e s.st33 tees e.aos,t.se z.,sent.es e.tes t.o,as 900.o s.zot3t.at 1.stist.as 5.esert.az s.e: nt.se . see.e s.zesetess e.z ust.se e.zarst.es 4.346st.or |t r. :. - tese.o - e.ast:t.e1 s.ste,t.se s.53str.ez 4.zio:t.se . tese e 5.49:stess 4.es3st.se 7.3rrot.es v.7 stat.or !
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Table 6.2-17 //

ENERGY BAlH3CE
DOUBLE-ENDED PUMP SUCTION - MIN SI / U1SI - 4150 CPM

UNIT 1

TIME (SECOhDS) G.00 20.60 20.80 253.37 1238.40 1465.00

EkERGY (MILLION STU)
INiilAL ENERCY IN RCS,ACC, S CEN 678.94 678.y4 678.94 678.94 678.94 6 78.?4

$

{
ADDED ENERGY PUMPED INJEC110N 0.00 0.00 0.00 3.17 17.67 37.06

OCCAY ' EAT 0.00 5.42 5.42 28.20 95.65 108.70

NEAT FROM SECONDART 0.00 -2.49 -2.41 -2.41 11.85 11.92

TOTAL ADDED 0.00 3.01 3.01 28.95 125.15 157.68

"* 1STAL AVAILABLE "* 678.94 681.95 631.95 707.89 804.09 836.t2

Di$ial8'Jil0N REAClot C00LAmi 245.15 12.11 13.18 30.34 30.34 30.34

ACCUMULATOR 17.94 14.24 13.16 0.00 0.00 0.00 l
i

CORE STORED 22.59 11.12 11.12 3.92 3.30 3.24

PRlrtAuf ftETAL 126.98 123.65 123.65 96.40 55.30 50.96

b SECONDARf MEIAL 76.48 75.30 75.30 o9.18 41.59 37.10

(o
O STEAM GENERAION 159.79 191.22 191.22 172.38 111.67 100.99

> *
|

Y 10iAL FONTENis 678.94 427.64 477.64 3 72.22 242.20 222.64
"
.

>
ifrLutNT sREAK flou 0.00 254.32 254.32 329.42 5*5.64 607.73

d ECCS flou 0.00 0.00 0.00 0.00 0.00 0.00
w .

A TOTAL Ef f LL'ENT 0.00 254.32 254.32 329.42 555.64 607.73

'0 *" 678.94 681.95 68s.95 701.64 79T.84 830.37TOTAL ACCOUNTABLE"*
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Tzblo 6.2-17- O

ENERGY DISTRIBUTION PUMP SUCTION DER NITil FAILURE OF A DIESEL GENEHATORm(LIMITING CASF.

FOR MAXIMUM POST-LOCA CONTAINMD T PRESSURE IN UNITS OF MILLIONS OF DTUS)'Q
(AritT2. H

, *
. TIMF - 0.0SEC 24.4SEC 204.0SEC 1300.0SEC 3610.0SEC @

mItEAT SOURCES
PRIMARY COOLANT 217.63 35.41 13.29 13.29 13.29 $PftIMARY HOT METAL

PIPING, PUMPS, VALVES 25.27 24.53 23.91 23.91 23,91REACTOR VESSEL + INTERNALS 63.35 61.39
PRESSURIZER METAL + LINES 55.15 55.;i 55.1514.07 13.28 13.21 13.21 13.21STEAM GENERATOR METAL 116.01 115.38 102.46 102.46 102.46STEAM GENERATOR SECONDARY NATER 149.82 157.80 111.21 111.22 111.21PRESSURIZER NATER 27.47 0.0 0.0 0.0CORE SENSIBLE HEAT 26.65 7.94 0.0

EXTERNAL IIATER STORAGE TANK (S) 47.81 87.81 84.92 77.67
4.73 4.73 4.#3

ACCUMULATOR CONTENTS 8.89 4.27 0.01 0.01 0.00
Lt.23

HEAT SINKS

CollTAINMENT ATMOSPHERE NATER 9.41 180.77 197.94 71.09 7.00
i

CONTAIW*ENT ATHOSPHEP.E AIR 1.51 4.05 4.30 3.06CONTAINMENT FLOOR NATER 0.0 1.41 gCONCRETE SINKS 40.29 85.51 333.91b.0 5.43 23.51 62.94 63.02 i "
400.69 o

CONTAINMENT LINER + MET.'L SINKS 0.0 16.53 52.53 52.37 28.90 QitEAT INPUTS
mINPUT BIANDONN
bO 0.0 0.0 0.0 140.94INPUT SPILLAGE

0.0 0.0 284.18m DELAYED FICSIONS 0.0 92.18 T.2 5. 3 80.09 DECAT HEAT 3.50 3.50 3.500.0 3.53 21.46 21.46h ZIRCONIUM-NATER REACTION
3.50

0.0 21.45T' FEEDWATER 0.0 0.0 0.00.0 0.0g PUMP AND FAN HEAT 0.0 0.0 0.00.0 0.0 0.03- TURB1:4E PLANT STEAM INVENTORY 0.0 0.0 0.0 0.0

0.14 0.69
S. :.93

E 0.0?! EAT OUTPUTS
I

.

-

LilSI & H!!SI SUMP SUCTION O.0 0.0~

RECIRCULATION COOLERS 0.0 0.00.0 0.0 3.%
*

.g CONTAINMENT AIR COOLERS 0.0 109.330.0 0.0 287.19 *'
ilEAT LOST TO ATHOSPHERE 0.0 0.0

.

0.0
{.U

STEAM GENERATOR DUMP 0.0 0.0 N
0.0 0.0 '

to0.0 0.0 0.0 0.0
0.0

STI:AM GENERATOR RELIEF VALVE '0.0 0.0 0.0 0.0
oc ,,_

oo
Tite 11ALANCE AT ?04.0 SEC ' IS FOR A ItYllGID HUN JtfS* AS 1

,
n I.ATA nn;s nt;

f. t

9
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Table 6.2-47
DEPRE55ueI?_ATlorJ

BREAK EFFLUENT ASSUHPTIONS FOR CONTAINMENhCOM''RESSIM
AND NPSil ANALYSIS

Kprc1SWiL't2D C A
'

,

Assumptions d compres nalysis NPSit Analysis

.e.sk effluent flashing Temperature flash - the break effluent Pressure flash - the break
*

del is added in its entirety te the contain- effluent expands at; constant
ment. atmosphere. This maximizes the enthalpy to the containment'
energy input to the containment atmos- total pressure. The saturated "

phere. The water that cannot be supported vapor component goes to the q
as saturated vapor by the available containment atmosphere, and the
energy in the containment atmosphere saturated liquid component goes
f alls to the floor at the dewpoint to the sump, unnixed with the

,

temperature. containment atmosphere. This !

'assumption conservatively
neglects the evaporative
cooling effect that the liquid I

component most certainly will '

realize. ;

2. .ing of steam with During the reflood period, ro credit is Complete mixing at the break
niety injection in the taken for mixing between the steam and between the break elfluent ,

Id legs (cold leg breaks) ECCS injection water. During the post- (either steam or two-phase) y |
reflood period, credit is taken for and the ECCS injection 3 fg complete mixing beween the steam from spillage (liquid). Thus, !c-

w the intari . oops only (5% of core bolloff) some or all of the steam is 3
*

O ,

and ECCS injection water. Thus, the quenched, resulting *, more $
energy addition to the containment mass and energy releasew

-' atmosphere is maximized. to the floor and less tog the atmosphere. !

"m t

w .

4,
N
*D

8
.

o
'a .,
ut
1-
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Table 6.2-47 (continued)
- y0CESSLtsCftATION

BREAKEFFLUENTASSUMPTIONSFORCONTAINHENThCOMPRESSI
AND NPSil ANALYSIS

fcptS5udtaMOM
Assumptions comprce nalycis NPSil Analysis

L t< ible energy transfer Hone * If the spillage t empe r.9 tu re
: . :. pillage is less than the dewpoir.t

temperature, it is heated up
to the dewpoint temperature
before it is added to the
floor. The energy in the
containment atmosphere
is decremented by the amount
of heat transferred to the
spillage. Thus, more energy
is added to the floor and
less to the atmosphere.

O
o x

$ $
5
- " SmaK efflue;,1 assurv> phos 6e Uniti a<e % same os for- List 2_ g

C( Uctpt bekrin 4he Mea.m and (fc3 in} echo wah- dudhe % rd food pr'.od.; (<= ht(ocnp e mixirig occurs$
? 1

-
' .

P

1?

r.;
-

.

: w ta

| tb

| $
1
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Table 6.2-48

p' SENSITIVITY STUDY INPUT PARAMETERS
U uutr2.

1Mt%d*TafieN?iH
N r..guriratien '' ^

)

1. Reactor the m.a1 power (MWt) 2900 2900
2. Initial pressure (psia)

a. Total 10.0 9.87
b. Air partial 8.9 9.25

3. Initial tenperature (*F)

a. Dry bulb 105 86
b. Dewpoint 105 86

4. Initial service water 35-95 95
tecperature (*F).

5. RWST

a. Temperature ('F) 40-50 40
.

b. Inventory (gal) 475,000 475,000

c. Gal expended at end of
' ,

QS operation 456,000 456,000

6. Containment free volume
6(10 gg3) 1.916 1.825~

'7 Spray thermal effectiveness (%) 100 90
8. Condensing heat transfer *

correlation Tagami Tagami.
9. Effective spray start time

(sec af ter CIB signal)

a. Quench spray 60 60
b. Recirculation spray

Inside 300 300
*

outside 300 300
10. LHSI switchover to su=p

(gal expended from RWST) 326,000 386,000

i

! 'q
! V

DC 90-131. Appendix 4 2, Page 140
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Table 6.2-48 (continued)

SESSITIVITY STUDY INPUT PARAMITERS
U N IT 2. .

NpSH
Deoressurization

11. System astu=ptions
150 gpm of QS injection into inside
RS pump suction. Inside RS pump flow
is 3300 gpm. Outside RS pump is
3640 gpm. LHSI recirculation mode
is 4030 gpm for minimum ESF. 50'F
(max) 800 gpm (from external source)

injected into each outside RS pump 3

suction line.
12. Containment effective

diameter (ft) 121 121
13. Difference between average

,

floor elevation and center-
,- line of first-stage t=peller
k- .

a. Inside RS (f t) 6.9 6.9
b. Outside RS (f t) 6.8 6.8
c. LHSI (ft) 6.2 6.2

14. Recirculation phase suction
friction loss
a. Inside RS 1.1 ft at 3300 gpm
b. Outside RS 4.9 ft at 3640 gpm*
c. LHSI 9.2 ft at 4030 gpe/

pump (minimum EST)
15. Mass and energy release rates

are presented in Tables 6.2-48A
through 6.2-481.

"2840 gpm f rom sump and 800 gpm from casing cooling system.

<m

DC 90-131. Appendix 4 2, Page 141
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REVIS*CH 13 H AP S LT S AA 6.2-276

Table 6.2-49

O SENSITIVITY Cr NPSM 70 SINGLE TAILURIS AND
BREAK LOCATICHS ASSUMING TE,MPERATURES Cr 50*r

RWST AND 35'r SERVICE WATER *
Uk))T A

Min!- m vpsgA tre) at e4-. t (nee)
timle rallum Te9 cDM LMMI

PSDER

Minimum EST 12.6 (1770) 18.1 (1860) 16.b (2950)
Norral ESP 12.4 (835) 18.5 (925) 23.8 (1960)

7- --
Minimum ECCS 12.7 (855) 19.5 (975) 20.2 (2260)

Normal sprays

CS pep 12.5 (1120) 19.7 (1255) 23.5 (2440)
RSpep 12.5 (1030) 18.7 (1105) 22.0 (1990)'

(outside pup)

O HLDER
.

Minim"m ESP 11.8 (923) 17.3 (1088) 19.3 (2908)
:)

Normal ESr 11.5 (560)b 16.8 (635) 25.3 (1920)

Minimum ECCS 12.2 (580) 17.6 (665) 21.2 (2230)

CS pep 11.6 (700) 17.7 (815) 25.0 (2430)
nS purp 11.5 (638) 16.8 (718) 24.2 (1928)
(out side pu=:p)

*These data correspond to a power level of 2900 MWt.

bWorst case for RS pump NPSHA.

O
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RIVISICH.15 NAPS VTSAR 6.2-277

Table 6.2-50

} SENSITIVITY cr NPSH To RWST AND SERVICE(

NATER TEMPERATURE 8
|amr2

Initial
Water
?p-n. f'r1 w!m!-om vpeuA fft) at Time fspel

Set-
d* EST. N da TRS ors tunt

i

PSDER Min 50 35 12.6 (1770) 18.1 (1860) 16.8 (2950)

PSDER Min 50 93 13.7 (1820) 21.3 (2040) 15.5 (2970)D
PSDER Min 40 35 12.8 (1725) 18.0 (1825) 17.3 (2950)
PSDER Min 40 95 14.0 (1785) 21.1 (1995) 16.3 (2960)
HLDER Norm 50 35 11.5 (560)C 16.8 (635) 25.3 (1920) h
HLDER Norm 50 93 14.5 (593) 20.1 (710) 25.7 (1930)
HLDER Horm 40 35 11.7 (550) 16.6 (615)C 25.4 (i920)

O HLDER ,

No rm 40 95 15.3 (593) 20.3 (710) 26.0 (1930)

*These data correspond to a power level of 2900 MWt.

bWorst case for LHSI pump ROSHA.

' Worst ca se f o r RS purp RPS HA.

m

'

'

-
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RIVIS!CN 15 NAPS LTSAR 6.2-276

Table 6.2-51(~h
'(,/'

SENSITIVITY Cr NPSH TO BREAX SIZE,
ASSL* MING MINIMUM EST AND TEMPERATtJRES
Cr 50'r RWST AND 35'r SERVICE WATER *

|uN)TZ
Break .

. Min 4-um RPeHA ffet me t! . * r,.e3tecatien Break Mira TRM ORM t u g v[

PS DER 12.6 (1770) 18.1 (1860) 16.8 (2950)
DHL DER 11.8 (923) 17.3 (1088) 19.3 (2908)
bHL 0. 6 DER 11.7 (928) 17.3 (1083) 19.3 (2908)
DHL 0.326 DER 11.7 (903) 17.4 (1068) 19.3 (2908)

HL 6-in equiv. 16.2 (1005) 19.7 (1210) 19.7 (3110).DSER

HL 6-in, equiv. 17.9 (1695) 21.2 (1960) 18.6 (3700)
.

SERC
.

O)(, 'These data correspond to a power level of 2900 MWt.
b
The LCCTIC program used in these analyses included heat transfer from theprimary system to the steam generator secondary side.

these analyses did not The program as run for
coturn this energy from the secondary side to the

primary system when blowdown was completed.

CThe LOCTIC program used in thess analyses maintained thermal
equilibriumbetween the primary system and the steam generator secondary side. |
Thus,

the energy in the steUm generator is added to the primary system as itcools down.

O_
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Table 6.2-52
,

SENSITIVITY CT NPSH TO INITIAL CCNDITICN5a

Initial
Terpe ra tu re

f *r i in1*4mi c-nea!-r e
Service Tet:p Cow Point Ptog vi n ! -o., upsur <<.gM une** .L*!.L - t*T1 te 111_ L*\ C2,.\ i

__

PSOER, Minifnum EST

SO 93 105 105 10.0 13.7 21.3 15.4
50 93 105 71 9.28 13.7 21.1 15.7
50 93 86 86 9.52 13.7 21.6 16.9

t

50 93 86 59 9.15 13.7 21.6 16.9

HLDER, Normal EST

50 35 105 105 10.0 11.5 16.8 25.3
50 35 105 71 9.28 11.5 16.8 25.3
50 35 86 86 9.52 12.3 17.6 , 26.0
50 35 86 59 9.I5 12.4 17.4 26.0

*These data correspond to a power levat of 2900 MWt.

Table 6.2-53,

SENSITIVITY OF DEPRESSURIZATICH TO-
IN7TIAL CONDITIONS ASSUMING PSDER, HINIMUH E$r

uhllT 2.
Initial

Terperature
t'?) intetal contafe-ent

Service Te.mp Dew Point P-air P-total Depressurization Third Peak3,gn wa t- r ,t'11, t'ri Md insid Ti"* f**"I '"'I"i

50 95 120 96 9.25 10.10 3,280 -0.15
50 95 85 64. 9.25 9.55 3,280 -0.04
50 35 120 120 12.0 13.69 2,830 -0.66-

_

35 120 46 1*.0 :2,95 2,930 0 . U.
'

.; 4,is :4.45 .310 . .

.

DC 90-131. Appendix 4 2, Page 185
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TABLE h 6. 7. ,77
NORTH ANNA UNIT 1^

BLCWDC'N MASS At(D ElfERGY RELEASE
DOUBL ENDED HOT LEG GUILLOTIM[ NOTE:

BLOWDOWNApplict)leto:11,D'"'* ices..SS/[11I:6e havM a[WXimbt
- 02 ::-A

TIME BREAK PATH NO.1 FLOW
BREAK PATH NO.2 FLOW '

THOUSAND
THOUSANDSECONDS LBM/SEC BTV/SEC LBM/SEC BTU /SEC0.000 0.0 0.0 0.0 0.00.100 39760.5 26113.4 28011.9 18127.0

,

0.200 36656.6 24029.9 23800.5 15324.40.401 34532.8 22601.0 20612.5 12907.70.600 34123.2 22367.0 18899.5 11478.00.900 32260.4 21421.6 17486.7 10237.11.10 31478.7 21173.5 16930.4 9732.21.30 30372.8 20665.4 16745.4 9486.12.00 26058.4 18256.0 16540.9 9066.12.50' 23500.6 16604.1 15916.1 8647.83.10 21310.5 15007.2 14647.1 7967.23.40 20599.8 14396.8 13925.7 7601.3-4.00 19787.8 13527.6 12366.4 6808.94.40 19804.3 13347.6 11260.0 6231.45.00 20927.5 13597.0 9798.9 5458.0 '

5.20 16357.4 11542.8 9347.7 5217.9 '

5.60 16477.5 11328.8 8451.9 4741.4
Os

'

52 '''52- " " ' ' ' ' ' ' '''' '
*

6.80 17022.6 11290.7 6767.3 3877.37.60 17036.0 11027.9 5969.7 3478.58.00 16911.6 10828.2 5621.3 3305.38.60 16177.3 10268.3 5130.8 3062.910.60 12737.6 8075.9 3716.3 2388.512.00 10333.1 6661.6 2909.2 2026.0 *

14.20 6527.6 469) 4 1790.8 1534.014.80 5426.1 4224.7 1486.4 1390.016.00 3564.9 3436.6 1197.6 1229.616.40 2254.4 2541.1 1134.5 1201.116.80 1561.9 1927.6 1066.6 1167.717.80 974.0 1242.7 819.3 984.8
19.20 504,9 649,7 280.9 359.219.80 330.3 426.9 135.4 175.222.20 327.7 425.6 84.4 110.0
23.20 498.1 619.7 151.6 196.7
24.00 0.0 0.0 0.0 0.0

| ,

|

; O
|

M
g- ,
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Td e 6. 2. - 77 (co 7#$
NORTH ANNA UNIT 1

REFLOOD AND POST REFLOOD MASS AND ENERGY RELEASEDOUBLE-ENDED HOT LEG GUILLOTINE MAX SI / LHSI go;p 3;g.

TIME STEAM RELEASE
W./ER REl.EAS[

SECONDS LBM/SEC 1000 BTU /SEC LBM/SEC 1000 BTW SE:
24.0 0.0 0.0 0.0 0.024.3 0.0 0.0 0.0 0.0 l
24.5 544.0 263.4 0.0 0.0 !24.6 349.1 291.1 0.0 0.027.5 1125.1 477.9 0.0 0.031.3 1740.8 605.3 0.0 0.041.0 1631.5 582.1 2774.1 222.646.4 1574.3 566.2 2384.3 187.650.0 1533.2 554.6 2164.9 '37.954.0 1490.5 542.8 1939.5 148.155.3 1477.3 461.2 0.0 0.070.8 965.2 385.9 0.0 0.0

"

100.0 707.1 343.3 0.4 0.0102.6 682.1 339.3 0.0 0.0128.0 647.2 326.5 0.0 0.0O 136.5 642.8 323.7 0. 0 . 0.0V 136.6 ' 124.0 147.4 0.0 1.0200.0 111.3 132.3 825.1 19.1500.0 80.6 95.8 855.8 19.91000.0 62.5 74.3 873.9 20.31499.9 55.5 65.9 880.9 20.41500.0 69.8 83.0 866.6 226.92000.0 64.7 76.9 871.7 228.35000.0 49.5 58.9 886.9 232.210000.0 40.6 48.2 895.8 234.620000.0 33.3 39.6 903.1 236.5
50000.0 25.8 30.6 910.6 238.5

100000.0 21.1 25.1 915.3 239.7
1000000.0 10.1 12.0 926.3 242.6

ENTRAINMENT ENOS AT 136.50 SECONDS

i

OD
_3 3 g
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,

Ad3quato NPSH is'shown to be auilable for all pu.mps as follows: .

1. Low Head Safety Injection - The NPSH of the LHSI pumps is. evaluated
for both the injection - and - recirculation modes of operation for
various LOCAs. Recirculation mode operation gives the limiting NPSH

-

requirement.

As can be seen in Table 6.2-50, the pump suction double-ended rupture
(PSDER) with minimum EST is the worst case. Maximizing.the sump
water temperature minimizes the NPSH available. This is done by
minimiting containment heat removed and maximizing the sump and RWST-
water competatures. This yields an NPSHA of 13.5 ft at a flow rate
of 4030 gpm.

_ gg f

Tables 6.2-51 and 6.2-52 give the results of sensitivity studies-
performed by varying the break size and the initial. conditions.

The sensitivity of the NPSH- to the condensing heat t'rans fe r'

coefficient (Tagami, is shown by comparing a pre-uprate calculation f

;
.

that uses a condensing heat transfer coefficient with a peak value
eq'tal to four timeb Tagami. The calculated NPSHA for the'LHSI' pump _
(PSDER. with minimum EST) was the same for both four timer, Tagami, and-
Tagami.

This demonstrates that ' NPSH is -insensitive to this
parameter.

For the 4 030-gpm maximum flow calculated for minimum ESr, - NPSHA
analyses for the LHSI pumps show that NPSH is always ' above une
required NPSH (NPSHR) of ft.

13.1

Transient conditions encountered during pump start or. during a
switchover of suction expose the suction ir celler, as well as other

parts of the pun.p, to short-term mechanical and hydraulic changes- .

that will not alter long-term capability or reliability. Extensive

-shop testing of vertical can-type pt ps has shown that when exposed
to suction cenditiens well helcw . steady-state equire.cn':s ter-

.. .u .a. . ..u .- w w .w., u,wa a a . w. w u m. ...

.|-

= pact tu perf or anco.

DC 90131,' Appendix' 4-2, Page iS6
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O for Unit 2 and 14.1-ft for Unit 1. The Unit 1 analysis includes\_/ the ef fect. of sump screen pressure drop caused by insulation
debris. The debris analysis is discussed in Section 6.2.2.2.
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0
5.

'

To withstand the number of pressure and thermal cycles experienced in-
the life of the plant.

6. To maintain flow restrictor integrity in the event of'a double-ended'
severance of a main steam line immediately downstream of the flow
restrictor.

One flow restrictor is located in each main steam line. The restrictor ,

is located as close as possible to the steam-senen. ir outlet nozzle to
minimiu the length of piping subject to a break that . would result in
unrestricted flow. Each restrictor is comprised of a minimum equivalent
16-in.-diameter throat venturi nozzle section and a carbon steel discharge-

The restrictor is permanently welded inside a length of steam piping bycone.

acircumferentialweldatthedischargeandoftherestrictor}

In the event of a main sr.eam line break, staan-flow rate is restricted in
the throat of the venturi nozzle by a critical flow phenomenon wherein the - '

I .

maximum flow is limited to a value correspondies to sonic velocity at the-
!

throat. This limits the rate of blowdown of steam from the -steam generators. - ~

ra
- twe et-- _...,... m t i;c_. g e e- : ::-t.w g

% = ^J.+-

The swing-disk-type trip valves in series with the nonreturn valves -
contain swinging disks that are normally held up out of the main steam flow.
path by air cylinder operators. If a steam .line pipe rupture occurs, as-
discussed in Section - 15.4.2, downstream of the trip valves, an_ excess' flow
signal from the steam flow meter, combined with low T average or lovisteam-
line pressure in two out of three matrices- -will release the . air pressure on,

the air cylinders and spring action will cause -these valves to trip closed,
thus stopping the flow of steam through the steam: lines. ' Valve closure checks-

the sudden and large release of energy ' that? is -in the form 'of main: steam,-.
thereby prevencing rapid cooling of the reactor-coolant system and ensuing
reactivity insertion.

{
Trip valve closure also ensures a supply'of-. steam to

the turbine - drive' 7' the auxiliary steam-generator. feed pump ' described in-
~

-) Section 10.4.3.
i

/$ddif,n//yj - a -$W -- Ooe.) ||~*kaf $*''ICC I *"i"f "- " ' * " *
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Tech Report NE-883 Rev.1: Steam Generator Replacement Safety Analyses

UFSAR updates have been prepared to support North Anna 1 operation

following steam generator replacement. These updates supplement those

which n re previously provided for the extended SGTP analysis effort

under UFSAR Change Number FN-92-14. The following sections of the UFSAR

require an update:

1. Complete loss of Flow (UFSAR Section 15.3.4)

2. Loss of External Electrical Load (UFSAR Section 15.2.7)
;

3. Loss of Normal Feedwater (UFSAR Section 15.2.8)

.

4.
Rod Bank Withdrawal at Power (UFSAR Section 15.2.2)

O
5. Large Break Loss of Coolant Accident (UFSAR Section 15.4.1):

Replaca entire large break LOCA Section 15.4.1 and associated figures

with attached Section 15.4.1 and figures. (Attached LBLOCA writeup will

replace two separate unit-specific LBLOCA analysis descriptions in

Sections 15.4.1.1 and 15.4,1.2; see SN-92-14.)

2
6. Containment-Aee4yt+s-(WSAR-Section-6r2-end*ew-Appendin-6Sr ,h

Note that the UFSAR Sections for 1 through 4 above will be revised when

low flow changes have been submitted and approved for North Anna Unit 2.

O
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Tech Report NE-883 Rev. 1: Steam Generator Replacenient Safety Analyses

Rod Bank Withdrawal at Power (UFSAR Section 15.2.2)

The following paragraph was suggested for inclusion in the UFSAR to '

support NIC9 operation with extended SGTP. (See UFSAR Change Number

SN-92-14.)

INSERT I f

i

A reanalysis of the rod withdrawal at power event was performed to

support North Anna 1 Cycle 9 (NIC9) restart operation with average s'i1m

generator tube plugging plugging (SGTP) levels as high as 40%. The
,

analysis demonstrated acceptable DNBR results for the rod withdrawal at

power event under conditions of extended SGTP, All analysis inpets were '

conservative with respect to allowable NIC9 restart operating

conditions.

.

The following sentence should be appended to the abova paragraph:

The extended SGTP rod withdrawal at power reanalysis will continue to be

the licensing basis analysis supporting North Anna Unit 1 operation following

Unit 1 steam generator replacement.

O
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?M:vrs::x is
NA#$ WSAA ;$,2 12

reactivity f eeccact. It can to seen that two reactor trip channels prowsce
;:rttectaan over :=.e wnole range of reactivity tasertion rates

These are tne
P,1gnaneutren-flux anc overtemperature celta 7 trap channel ,

.

ts. The mantaum CNSR !.as estermined as a functaen of
reactivity Lasertion rate us1A9 tSe COBRA *2;_ ::ce.

The limating case for ONE margin is a reactivity insertion rate of 0 80
|

x ;;*5 telta k/k/sec. ,

The min 1Jaum DNSR is never less than the italt value.These results comonstrate that the conclusions presented
,

are att11 valid.That as, the core and reactor coolant system are not
the nuclear flux and adversely af fected stace

overtemperature delta 7 trips prevent
the core min 1 Jean '

Ns ratto from f alling below the limit value.

Tigure

!! . * *8a comonstrates the ef fect of initial RCS average temperature
t'

:n .mintmum CNBR tas a function of reactivity insertion rate.
The mLaimanf eeanace. - f ull power cases are presented.

The f1 ure demonstrates thatT -i

the

protection system provides DNS protection for the range of operatiaq
tes$wratures considered.

.

i

rigures 13. *9
and 15.2-10 show the minimum DNBR as a functies of

reactivity insertion rate for red cluster control a s semoly withdrawai
incidents starting at 60 and 10% power, respectively. The results are similar'

to the 100% power case, except that ,

as the initial power is decreased, therange over which the
overtemperature delta 7 trip is ef fective is increases.

in neither case does the DNER f all below the limit value.
;

3 zuseer 1 [
r

l$,2,2,3

t?mr*m n P a n t ? md and Withdenwal ?ranslane fne tua tnam &nmearian Wi t h
and W i * m. m u r **m im me teen Valvan finnad i

the preceding analyses were for normal three-loop operation. :.n
endition. an analysis of an uncontrolled rod withdrawal transient ,

for two-loop
operation with loop stop valves open and closed was perf o rmen with - the '
f ollowtng initial concitions using the 1,crTRAN 4

coes and the W-3 correlation.
'

: nit:41 Power :.evels..

(based on nominal H$ss power of 2893 MW'fl
O

65 and 10% of nominal three-loop power for two-loop cperation wata
a.

'

loop stop valves closed. ,
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Tech Report NE-883 Rev.1: Steam Generator Replacement Safety Analyses

Loss of External Electrical Load (UFSAR Section 15.2.7)

The following paragraph was suggested for inclusion in the UFSAR to

support NIC9 operation with extended SGTP. (See UFSAR Change Number

$N-92-14.)

INSERT G

A reenalysis of the loss of external electrical load event was performed

to support North Anna 1 Cycle 9 (NIC9) restart operation with average

steam generator tube plugging plugging (SGTP) levels as high as ,40%.

The analysis demonstrated acceptable DNBR and overpressurization

O naix,'i, re it, rer tse i > or i ae event ee r c noitien, er e teneed
SGTP. All analysis inputs were conservative with respect to allowable

NIC9 restart operating conditions.

The following sentence should be appended to the above paragraph:

The extended SGTP loss of load reanalysis will continue.to be the

licensing basis analysis supporting North Anna Unit 1 operation following Unit

I steam generator replacement.

O
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Myts:tM 12 :/11
NAr s tirs AA 13,;.37

r: ures !!. -I) ana it.: 30 snow ene response f or tr.e t:tal .':ss of losa
at en tf 'ife, assuming a 'arge tapselute valuel e ga t :.ve *ocerator

.
.

.

it~.cerature c:sf21:;ent. All :.tne r plant paranters are t .e same as the case
The react:r ;cwer :ecreases cue to the negatave react:.vity effect

secve.
,

oft r.e .ncrease L.. r:re water temperature. No trap setpoint :s reached. Thepressure
nttially :ncreases, ana then decreases after aceut la sec. as a

result of the reductaen in neutron flux. The CHER increases throughout the
transient and never creps colow its initial value.

The pressuraz safety valves are not
actuated in the transients shown in

:

Tigures 15.2-29 a n's 15.2-30s however, the pressuriser safety valves areactuated f or the teginning-of-life case.

*he total .:ss-of loaa accident was also studied, asemnang - tne plant to

initially operating at 100% of full power with no credit tamen for the {
:e

pressuriser spray, pressurizer power-operated relief valve s , ' o r s t eam duuup.
The reactor is tr:.pped $n the high pressuriser pressure signal. Tigures 15.2-
31 and 15.2-32

snow the beginning-of-11te transient with a positive moderator
coefficaent. The neutron flux increases to 104% of full power until the
reactor ts tripped.

The minianue CNBR remains well above the limit value. In
: hts case the pressuriser safety valves are actuated.

Tigures 15. ;-3 3 and 15.2-34 show the transaent at the end of lifa with
tne other assurnptiori the same as in rigures 15.2-31 and 15. -32. Again, the

:NER ancreases t..rcugnout the transtent and the pressursuer saf ety valves are
actuated.

Table 15. -! presents the sequence of events for the :.o s s of External
tiectrical * cad Transient..

tection 15.0.3 presents additional results of analysis for a complete
loss ;f heat sina including icas of main feedwatar. This report shows the
tverpressure protect en tnat s afforded by the pressurager and stear -.

generator saf ety valves.

D S tJ C6 A.T* C
/

I
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Tech Report NE-883 Rev.1: Steam Generator Replacement Safety Analyses

(} Loss of Normal Feedwater (UFSAR Section 15.2.8)

,

!

!

The following paragraph was suggested for inclusion in the UFSAR to :

support NIC9 operation with extended SGTP. (See UFSAR Change Number

SN-92-14.)

INSERT H -

.

}

A reanalysis of the loss of normal feedwater event was performed to

support North Anna 1 Cycle 9 (NIC9) restart operation with average steam

generator tube plugging plugging (SGTP) levels as high as 40%. Two loss|

of normal feedwater cases (with and without offsite power) were
,

considered. The analysis demonstrated in both cases that the auxiliary '

feedwater system will remove the stored and residual heat, thus '

preventing overpressurization and relief of RCS inventory through the

pressurizer power operated relief valves. All analysis inputs .ere

conservative with respect to allowable NIC9 restart operating

conditions.

The following ,entence should be appended to the above paragraph:
i

The extended SGTP loss normal feedwater reanalysis will continue to be

{ }- the licensing basis analysis supporting North Anna Unit 1 operation following

Unit I steam generator replacement.
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the capacity of tr.o aus11ary feedwater pumps is such
that.h sne steam generat :s etag supplied does not the water level

recede colow the lowest levelat .P4:n *4f fitt ent
. neat, transfer area La avatiatie to etssapate care resteval* eat v i t t.r 4: water reitet fr m t r.e reactor ::elant

't a l v e s . systam relief
or safety

%'N SfAT M_
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Results of the analysts show that a loss of normal f emowater does not>

aaversely affect the care, the reactor coolant system. or the
stace tae auztliary f eedwater capacity is suen that steam systes.

the reactor coolant water.a net
telieved f t:m the pressuriser relief or safety valves

.

\

.
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On ;:ss of power := t.*.e reactor :=olant
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pumps, :clant !! w necessary f:r
:::e :t:. tag anc :ne remeval :f restdual f.e a t .s .atatatnea Dy naturai
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;5 : 9.; A m m i v _. . . er r** een a u c- n . min n e. .

;g.1.9 :.; w e--e -r Aamivate_

A detailed analysis using the RETRAN11
code is done to cetain the plant

transtent following a station blaczout. The simulation describes the plant
thermal kinetics, the reacter coolant system including natural circulation,<
pressurager, steam generators, and ieedwater system. The digital prograa
::qutes pertinent veriaoles, including the steam-generator level, pressoriser
dater level, and react:r esciant average torporature. ,

*he first few secenas of the transient will closely resemele a simslation
of the complete loss-of-flo*: incident (see section 15.3. 0, i.e., core emesgo
due to captdly increasing core temperatures is prevented by promptly tripping

j the reactor.
Af ter the reactor trip, stored and residual heat must be mesmoved| .

to prevent dannage to either the reactor coolant system or the core. The

*

assumptions used in the
analysee are similar to the loss of normal feedwater

21:w incadant, except that power is asnmed to be lost to the reactor coelaat
pumps at

the time nf reactor trip and a conservative total auxiliary feeduster--
flow of 340 gpm has been used
,

*S.O.9.2.2 Results, .
i

i

rigure 15.2-3Sb shows ' plant parameters following a station blackout.

The RETRAN results show that natural circulation flow available isl

sufficient to provide adequate core decay heat removal f ollowing a reactor
i
! rtp and RCF coastdown.
[ :-}~~ ZN$6AT d

'

;5.2.9.3 c nM u ten. t
:

| Analysis of the . natural circulatio'- capability of - the ACS- has
'

,

demonstrated that sufficient heat removal capability exists followint reactor
coolant pump coastdowr. to prevent fuel or clad damage. ;he DNsR is maintained

.. aoove tne ;ir.At value. The Reactor Coolant Systaa is not overpressurised and
to water :elief will occur through sne pressurtzer relief or safety volves.
Thus there will te no cladding damage and no release of fission products ts
:no Reactor C=olant system.

,
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_ Complete Loss of Flow (UFSAR Section 15.3.4)

,

The following paragraph was suggested for inclusion in the UFSAR to

support NIC9 operation with extended SGTP. (See UFSAR Change Number ;

5N-92-14.)

INSERT F

A reenalysis of the complete loss of flow event was performed to support

North Anna 1 Cycle 9 (NIC9) restart operation with average steam

generator tube plugging plugging (SGTP) levels as high as 40%. The

analysis demonstrated acceptable DNBR results for the complete loss of

flow event under conditions of extended SGTP. All analysis inputs were

conservative with respect to allowable NIC9 restart operating

conditions.

,

The following sentence should be appended to the above paragraph:

The extended SGTP Complete loss of Flow reanalysis will continue to be

the licensing basis analysis supporting North Anna Unit 1 operation following

Unit I steam generator replacement.
.

O
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iM VT32CN 12 2/91
NAP S WI AA 15.3-14

i

Tor Case ;, :nts t:anstant was analysea by two sagttai computer cooes
ast..g sne Stattstt:a1 :Na metnocology,

first, :.e RI?RAN12 =cco was used
:a.:ulate the 1 co anc este 11 w curang tne ::anstant. :na aims of reactor

to

trip, and the
nuclear power and neat flux 'sanstants

"he 0:8AAk3 f olicwtag reactor trip.
cose was then 2 sed to calculate the minimum ONSR curing thetranstant based upon the

..e a t flux and flow frca RE*RAN. *he WRB-1: rrelation was used.

In ene
original analysts f or cases 2 and 3, this transient

by f our digital-computer codes. was analysed
First,

the PHCENIX code was used to calculatethe Icop and core flow during the transient. *he LCr7RAN10 code was them used
to calculate the st=e :: :mactor trip and the nuclear power transient! 11 swing reactor : rap. The FAC;RANil code was then used
. to calculate the
* eat flux transient casea en the nuclear power f rom LCrTRAN

and flow fromPHCENIX. Finally,
the '|MINC cod was used to calculate the m.Laimm DNBR duringthe transient based on the neat

flux f rom FACTRAN and flow f rein PHCENIX.The
R-grid spacer f actor was applied to the W-3 correlation,

for all cases, thetranstants presented represent
the minimusa of the typical or thimble cell.

*his me t hod of nnalysts and the assuseptions made regarding initial
operating conditions and reactivity coefficients are identical to those
discussed in Section 15.2.5,

except that, following the loss of supply to all
pumps at power, a reactor trip is actuated by either bus undervoltage or bus
.:nce r f requentry .

'5.3.4.2.2 Results

The calculated sequence of events is shown in Table ;3.3-3 !st the three:ases analysed.
rigures 15.3-21 through 15.3-23 show tne loop and reactor

|
vessel flow coastdowns, the nuclear powwr changes, the average and hot-channel
teat

flux cnanges arn the CNBR changes for each of the three cases, yhe bus-

ncerfrequency reactor tnp yielded the minimum CNBR results for the first
:ase. The reactor is assumed to trip en the undervoltage signal. The CNBR

:urve for each of the esses is not less than the limit value.
$ pseAr F
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O
15.4 CONDITION IV - LIMITING FAULTS

,

15.4.1
LOSS OF REACTOR COOLANT FROM RUPTURED PIPES OR FROM CRACKS IN L

LARGE PIPES INCLUDING DOUBLE DOED RUPTURE THAT ACTUATES THE
EMERGENCY CORE COOLING SYSTEM (LARGE PAEAK LOSS OF COOLANT
ACCIDENT)

This discussion presents the results of the IS: steam generator tube

plugging a reanalysis of the large break LOCA transient for North Anna
power Station. Analysis assumptions have been made which reflect

operation with 15% steam generator tube plugging (SGTP) in addition to

changes in other key analysis inputs. The input changes and the analysis

are described in the following sections.

15.4.1.1 GENERAL

O '

A reanalysis of the emergency core coollog system (ECC5; performance

for the postulated large break loss of coolant accident (LOCA) has been

performed in compliance with Appendix K to 10 CFR 50 (Reference 1). The
.

results of this reanalysis are presented here, and are in compliance with

10 CFR 50.46, " Acceptance Criteria for Emergency Core Cooling Systems for

Light Water Reactors." This analysis was performed with the NRC-approved

version of thu Vestinghouse LOCA-ECCS evaluation model denoted as the 1981

model with BART (References 2,-and 3). The analytical techniques are in

full compliance with 10 CFR 50, Appendix K,

As required by. Appendix K to 10 CFR 50, certain conservative

assumptions were made for the LOCA-ECCS analysis. The assumptions pertain

.O te 18e co eitions of t8e reactor aed ssecieteo s fetx >>>te eaviameet

at the time that the LOCA is assumed to occur, and include such items as
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the core peaking factors, the containment pressure, and the performance

of the emergency core cooling system. The details af the large break LOCA

analysis are documented in (Reference 1). Selectinn of input parameters

for Appendix K analyses is made to represent an appropriately conservative

configuration of the plant initial conditions. This was accomplished by

assuming bounding input values for key parameters such as core power.

Fab, FQ, steam generator tube plugging and RCS flow. In general, the

remaining key assumptions included in the current analysis are consistent

with previous large break analyses performed by Vi rg inia Power.

Additional discussion of these assumptions is provided in Section
15.4.1.4.

.

15.4.1.2 IDENTIFICATION OF CAUSES AND ACCIDENT DESCRIPTION

O
A LOCA is the result of a rupture of the reactor culant system (RCS)

piping or of any line connected to the system. The system boundaries

considered in the LOCA analysis are defined in Section 3.6 of the UFSAR.

Sensitivity studies (Reference 4) have indicat.ed that a - double-ended

cold-leg guillotine (DECLG) pipe break is limiting. Should a DECLG occur,

rapid depressurization of the RCS occurs. The reactor trip signal

subsequently occurs when the pressurizer low pressure trip setpoint is

reached. A safety injection system (SIS) signal is actuated when the

appropriate setpoint is reached, activating the high-head safety

injection pumps. The actuation and subsequent activation of the Emergency

Coce Cooling System, which occurs with the S15 signal, assumes the trost

limiting single-failure event. These countermeasures will limit the

consequences of the accident in two ways:

DC 00131,- Appendix 4 2 Page 235
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O 1. Reactor trip and borated water injection complement void
formation in causing rapid reduction of power to a residual
level corresponding to fission product decay heat. No credit
is taken in the analysis for the insertion of control rods
to shut down the reactor,

2. Injection of borated water provides heat transfer from the
core and limits the clad temperature increase.

Before the break occurs, the unit is in an equilibrium condition, i.e., :

the heat generated in the core is being removed via the secondary system. *

Curing blowdown, heat from fission product decay, hot internals and the
4

vessel continue to be transferred to the reactor coolant system. At the

beginning nf the blowdown phase, the entire reactor coolant system

contains subcooled liquid that transfers heat from the core by forced

convection with some fully developed nucleate boiling. After the break
'

develops,
O the time to 00 is calculsted, consistent with Appendix K of

10 CFR 50, Thereafter, the core heat transfer is based on local
.

conditions, with transition boiling and forceu convection to steam as the *

major heat tiansfer mechanisms.

During the refill period, it is assumed that rod-to rod radiation is

the only core heat transfer machanism. The heat transfer between the
,

reactor coolant system and the secondary system may be in either

direction, depending on the relative temperatures. For the case of

continued heat addition to the secondary side, secondary-sido pressure

increases and the main safety valves may actuate to reduce the pressure.

Makeup to the secondary side is automatically provided by the auxiliary

feedwater system. Coincident with the safety injection signal, normal

feedwater flow is stopped by closing the main feedwater control valves

and tripping the main feedwater pumps. Emergency feedwater flow is-
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|

1

initiated by starting the auxiliary feedwater pumps. The secondary-side I

f l o,t aids in the reduction of RCS pressure. When the reactor coolant '

system depressurizes to 600 psia, the accumulators begin to inject borated

.ater into the reactor coolant loops. The conservative assumption is then

made that injected accumulator water bypasses the core and goes out
;

through the break until the termination of bypass. This conservatism is
again consistent with Appendix K of 10 CFR 50. In addition, the reactor

coolant pumps are assumed to be tripped at the initiation of the accident,

and effects of pump coastdown are included in the blowdown analysis.
,

The water injected by the accumulators cools the core, and subse went

operation of the low-head safety injection pumps supplies water for

long-t,erm cooling. When the refueling water storage tank (RVST) is nearly

empty, the long-term cooling of the core is accomplished by switching to

the recirculation mode of core cooling, in which the spilled borated water

is drawn from the containment sump by the low-head safet/ injection pumps *

and returned to the reactor vessel. The containment spray system and the

recirculation spray system operate to return the containment environment

to subatmospheric pressure.

15.4.1.3 ANALYSIS ASSUMPTIONS

As required by Appendix K of 10 CFR 50, certain conservative

assumptions were made for the Large Break LOCA-ECCS analysis. The

assumptions pertain to the condition of the reactor and associated safety

system equipment at the time that the LOCA is assumed to or: cur, and

include such items as the core peaking factors, core decay heat and the
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performance of the Emergency Core Cooling System. Tables 15.4-1 and

15.4-2 present the values assumed for several key parameters in this
analysis. Assumptions and initial operating conditions which reflect the

requirements of Appendix K to 10 CFR 50 have been used in this analysis.
These assumptions include:

The break is located in-the cold leg between the pump discharge and
*

the vessel inlet.

The safety injection flow spills to containment back pressure in the*

broken loop. Safety injection occurs only in the intact loops coldlegs.

The accumulator in the broken loop also spills to containment,*

d

120 percent of 1971 ANS decay heat is assumed following reactor trip.
=

O _

Initial power is 102% of the full core power, to account for the=

calorimetric uncertainty.
I

|

As required by Technical Speci fication 6.9.1.7, the Core Operating

Limits Report (COLR) documents the applicable limit values of key
core-related parameters for each reload core. The COLR specifies the
appropriate limits which account for all design considerations,

particularly large and small break LOCA effects.

The current analysis models a full core of 17 x 17 Standard fuel.

Analysis results have shown that for the BART or BASH evaluation models,

analyzing a full core of 17 x 17 Vantage SH would result in a 30'F to 100'F

O ect demerit **e# cemgareo to a reii cere er 17 17 stameard reei. The

only mechanism available to cause a greater calculated PCT for a
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transition core than for a full core of either fuel design is the

possibility of flow redistribution due to a mismatch in fuel assembly
hydraulle resistances. Full assembly testing of the Vantage SH fuel has

demonstrated that the 17 x17 Vantage 5H and 17x17 Standard fuel designs
' ,

are hydraulically equivalent and flow distribution does not occur. It

has thus been concluded that the North Anna transition from 17:17 $tandard

fuel to a mixed core of 17x17 Standard and Vantage 5H requires no

transition core PCT penalty (Reference 5).

The large breat LOCA analysis for the North Anna Power Station bounds

a full core of North Anna improved Fuel (NAIF), which is similar and
,

compatible to Westinghouse Vantage 5 Hybrid (V5H) fuel. khe most

significant NAIF design change from the 17x17 standard fuel assembly
.

design is the use of Zircaloy grids to replace the six intermediate LOPAR

Inconel grids. The guide thimble and instrumentation tube diameters are

reduced to accommodate this change. The NAIF fuel assembly has the same

cross-sectional envelope as the LOPAR assembly, however, it is 0.210

inches longer overall. NAIF also includes a slight increase in overall

rod length, thimble plug removal, reconstitutable top nozzle, debris

filter bottom nozzle and core bypass flow of 6%. For the North Anna

transition from 17x17 Standard fuel to a mixed core of Standard and V5H

fuel, it is not necessary to apply a LOCA analysis transition core penalty

(Reference 5).

Using these assumptions in the BART ECC$ evaluation model, it has been

demonstrated that operation at the rated thermal power of 2893 MWt with
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SGTP up to 15% in any SG will comply with the 2200'F acceptance limit of

10 CFR 50.46. .

15.4.1.4 ANALYSIS OF EFFECTS AND CONSEQUENCES

15.4.1.4.1 NETH00 0F ANALYSIS

The large break LOCA is divided, for analysical purposes, into three

phases: blowdown, refill and reflood. There are three distinct transients

analyzed in each phase, including the thermal-hydraulic transient in the

reactor coolant system, the pressure and temperature transient within the

containment and the fuel clad temperature transient of the hottest fuel

rod in the core. Based on these considerations, a system of interrelated

computer codes has been developed for the an& lysis.

The description of the various aspects of the LOCA analysis methodology

is given in WCAP-8339 (Reference 6). This document describes the major

phenomena modelled, the interfaces among the computer codes and the -

features of the codes that ensure compliance with 10 CFR 50, Appendix K.
.

The SATAN-VI, COCO, WREFLOOD, BART and LOCTA-IV codes, which are used in

the LOCA analysis, are described in detail in WCAP-8306 (Reference 7),

WCAP-8326 (Reference 8), WCAP-8171 (Reference 9), WCAP-9695 (Reference

2), WCAP-9561 (Reference 3), and WCAP-8305 (Reference 10), respectively.

These codes assess whether sufficient heat transfer geometry and core

amenability to cooling are preserved during the time spans applicable to

the blowdown, refill and reflood phases of the LOCA. The SATAN-VI

computer code analyzes the thermal-hydraulic transient of the reactor
OV coolant system during blewdown, and the C0C0 computer code calculates the

containment pressure transient during all three phases of the LOCA |
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/" analysis. The thermal-hydraulic response of the reactor coolant system

during refill and reflood is calculated by the VREFLOOD code; VREFLOOD

also calculates the mass and energy flow rates that are assumed to be l

vented to the containment. Since the mass flow rate depends upon the core

pressure, which is a function of the containment backpressure, the

VREFLOOD and COCO codes are interactively linked. With the input and

bounda ry conditions from VREFLOOD, the mechanistic core heat transfer
|

model in BART calculates the fluid and heat transfer conditions in the |
|

core during reflood.

SATAN-VI is used to determine the RCS pressure, enthalpy and density,

as well as the mass and energy flow rates in the reactor coolant system

and st,eam generator secondary, as a function of time during the blowdown

phase of the LOCA. SATAN-VI also calculates the accumulator mass and

pressure and the pipe break mass and energy flow rates that are assumed
|

to be vented to the containment during blowdown. At the end of the
'

,

blowdown, the mass and energy release rates during blcwdown are transfered

to the C0CO code for use in the determination of the containment pressure

response during this first phase of the LOCA. Additional SATAN-VI output

data from the end of blowdown, including the core inlet flow rate and

enthalpy, the core pressure and the core power cecay transient are input

to the LOCTA code.

With input from the SATAN-VI code at the end of blowdown, WREFLOOD is

used to determine the vessel ficoding rate, the coolant pressure and -

temperature and the quench of vessel metal mass during the refill phase

of the LOCA (time period from end of blowdown to that time when flow
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enters the bottom of the core). WREFLOOD is also used to calculate the

mass and energy flowrates assumed to be vented to the containment for

refill and reflood phases. Since the mass flowrate to the containment

depends on core pressure, which is a function of the containment

backpressure, the WREFLOOD and COCO codes are interactively linked.

The COCO code, which is used throughout all three phases of the LOCA

analysis, calculates the containment pressure. Input to C0CO is obtained

from the mass and energy flow rates assumed to be vented to the

containment, as calculated by the SATAN-VI and VREFLOOD codes. In

addition, conservatively chosen initial containment conditions and an

assumed mode of operation for the containment cooling system are input
to COCO. These initial containment conditions and assumed modes of
operation are provided in Table 15.4-2.

LOCTA-IV is used throughout the analysis of the LOCA transient to

calculate the fuel and clad temperature of the hottest rod in the core,

The input to LOCTA-IV consists of appropriate thermal-hydraulic outputs

from SATAN-VI, VREFLOOD, and BART and conservatively selected initial RCS

operating conditions. These initial conditions are summarized in Table

15.4-1 and Figure 15.4-1. The axial power shape of Figure 15.4-1 assumed

for LOCTA-IV is a cosine curve that has been previously verified to be

the shape that produces the maximum peak clad temperature.

15.4.1.4.2 RESULTS

Tables 15.4-1 and 15.4-2 and Figure 15.4-1, present the initial

conditions and the modes of operation that were assumed in the analysis.
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The results of this analysis are tabulated in Tables 15.4-3 and 15.4-4

for a double ended guillotine break with a C0=0.4 discharge coefficient
at Tavg of 576.8'F. Prior Virginia Power and Vestinghouse analyses
employing the approved large break LOCA evaluation models have

demonstrated that limiting PCT is obtained for this case. Results for
other typical cases (CD=0.6, CDs0.8) have PCT results which are
consistently 150 - 200'F less than that for the CD=0.4 case. The fouble

'

ended guillotine break has been determined to be the limiting break size

and location based on the sensitivity studies reported in Reference 4

The mass and energy release for limiting cases are given in Tables 15.4-5

and 15.4-6. The attached figures show the following:

Axial power Shape - Figure 15.4-1 shows the cosine power shape used*

in this analysis.

Mass Velocity - Figure 15.4-2 shows the mass velocity at the clad.

burst and hot-spot locations on the hottest fuel rod.

Core Pressure - Figure 15.4-3 shows the calculated pressure in the*

core.

Accumulator Mass Flow= Figure 15.4-4 shows the calculated-

accumulator flow. The accumulator delivery during blowdown is
discarded until the end of bypass is calculated. Accumulator flow,
however, is established in the refill-reflood calculations. The
accumulator flow assumed is the su7 of that injected in the intact
cold legs.

Core Pressure Drop - Figure 15.4-5 shows the calculated core pressure=

drop. The core pressure drop is interpreted as the pressure
immediately before entering the core inlet to the pressure just
outside the core outlet.

Break Mass Flow - Figure 15.4-6 shows the calculated flowrate out of*

the break. The flowratc aut of the break is plotted as the sum of
flow at both the pressure vessel end and the reactor coolant pump erd

-- of the guillotine break.
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() Core Power - Figure 15.4-7 shows the core power transient calculated
*

by the SATAN-V! code.

Containment Vall Heat Transfer Coef ficient - Figure 15.4-8 shows the
*

containment wall heat transfer coef ficient.

Containment Pressure - Figure 15.4-9 shows the calculated pressure
*

transient. The analysis of this pressure transient is based on the .

containment data, reflood mass and energy release, and accum'.lator*

flow to containment.

Pumped ECCS Flow (Reflood*

of the emergency core coo) ling system.- Figure 15.4-10 shows the calculater flow

Core and Downcomer Water Levels - Figure 15.4-11 shows the re actor*

vessel downcomer and core water levels.

Core Flow - Figure 15.4-12 shows the calculated core flow, both try*

and bottom, for the discharge coefficient used.
.

.

Core inlet Velocity rigure 15.4-13 shows the core inlet velocity.
*

Hot Rod Clad Average Temperature - Figure 15.4-14 shows the calculated*

hot-spot clad temperature transient and the clad temaerature
transient at the burst location. The peak clad temperature (or the
limiting discharge coef ficient of 0.4 is 2116.5'F at 8.00 f t elevation
in the core.

Fluid Temperature* Figure 15.4-15 shows the calculated vapor-

temperature for the hot spot and burst locations.

Hot Rod Heat Transfer Coefficient - Figure 15.4-16 shows the heat=

transfer coef ficient at the clad burst and hot spot locations on the
hottest rod.

i

!
* Break Ene gy - Figure 15.4-17 shows the break energy released to the I

containment.

I

O
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,

!

15.4.1.5 CONCLUSIONS '

O
This large break LOCA analysis was performed for a double ended rupture

,

of a reactor coolant pipe with CD=0.4 and at rate .' thermal power of 2893

Wt, assuming the operating conditions specified in Tables 15.4-1 and
15.4-2. Based upon these results, the emergency core cooling system meets

the acceptance criteria as presented in 10 CFR 50.46 as follows:

1. The calculated peak fuel rod clad temperature is below the
requirement of 2200'F.

2. The amount of fuel element cladding that reacts chemically
with water or steem does not exceed 1% of the total amount of
Zircaloy in the reactor.

3. The clad tenperature transient is terminated at a time when the
core is still amenable to cooling. The localized claddirig
oxidation limits of 17% are not-exceeded duria, or after
quenching.*

O 4. 18e cere rem i#, me 8ie te ce ii a der'#9 >#e rter the bre '-
5. The core temperature is reduced and the .long-term heat is

removed for an extended period of time.

!
.

O

I
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O
Table 15.4-1

INITIAL CORE CON 0!TIONS ASSUMED FOR THE
DOUBLE ENDED COLD LEG GUILLOTINE BREAK (DECLG)

15: STEAM GENERATOR TLBE PLUGGING CASE

Calculational Inout

Core Power (MWt), 102% of ?.M3

Peak Linear Power (Kw/f., 102% of 12.43

Peak Heat Flux Hot Channel Factor. FQ(z) 2.19

Peak Nuclear Enthalpy Hot Channel Factor. FNdh 1.55

Accumulator Water Volume (cu. ft./ accumulator) 1025

Reactor Vessel Upper Head Temperature
(Thot)

Limitino Fuel Reaion and Cyc1c :vele Recion
-

Unit 2 All All Regions

,

'!

O-
1

1
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O Table 15.4-2
15% STEAM GENERATOR TUBE PLUGGING CASE

C0tiTA!!NENT DATA

Net Free Volume (ft') 1.916 x 106Initial Conditionsa
Prassure (psta) 9.608Temperature ('F) 86.0
RWST Temperature ('F) 40.0
Outside Temperature ('F) -10.0

Spray Systr'8 i

Number of Pumps Operating 2
Runout Ficw Rate (per pump) 2000 gpmTime in Which Spray is Effective 59 see

Structural Heat Sinksa
Thickness (in.) Area (f t ), with2

allowanc1 for uncertainties
6 concrete 8,393

12 concrete .

62,271
18 concrete 55,365

'

24 concrete0 11.59127 ceecr t- 9.4o436 concreto 3,636
.375 steel, 54 concrete 22,039
.375 steel, 54 concrete 28,393
.500 steel, 30 concrete 25,673
26.4 concrete, .25 steel, 120 concrete 12,110
.407 stainless steel 10,527
.371 stem) 160,328
4882 steel 9,894
.059 steel 60,875

See UFSAR Section 6.3.3.12 for a detailed breakdown of thea

containment heat sinks and for justification of the other input
parameters use to calculate containment pressure.

O
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rw Table 15.4-3
U

TIME SEQUENCE OF EVENTS
ISS STEAM GENERATOR TU8E PLUGGING CASE

.

DECLG ( 0.4)
Tavg = i.8'F

Description of Pa ameters (seconds)

End of Bypa's/ End of Blowdown (sec .262

Safety System Actions

Reactor Trip (Sec) 0.467

Accumulator Injection (Sec) 14.9

SI Signal Generated (Sec) 3.6

Pump SI Starts (Sec) 28.6
'

. Bottom of Core Recovery (sec) 45.87
~

Accumulator Empty (sec) 56.27

h,
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Table 15.4-4

RESULTS FOR DECLG

15: STEAM GENERATOR TUBE PLUGGING CASE
.

DECLG (Cd=0.4)
Tavg = 5'/6.8'F

Description of Parameters (seconds)

Peak Clad Temperature ('F) 2116.5

Peak Clad Location (ft) 8.00

Hot Rod Burst Data

Location (ft) 6.00

Time (Sec) 44.80

Zr/H2O Results Data

Local Maximum Reaction (%) 4.99
'

.

| .g Location of Maximum (f t) 8,0
$$?/

Total Reaction (%) < 1.0

|

.

("~\
\--||

|
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Table 15.4-5

REFLOOD MASS AM) ENERGY RELFASES DECLG (CD=0.4, TAVG=576.8'F)
15% STEAM GENERATOR TUBE PLUGGING CASE

Time Total Mass Total Energy
(Sec) Flow Rate Flow Rete

(ibn/sec) (10' Btu /sec)

45.87 0.0 0.0

46.49 0.664 .00859

46.59 0.6619 .00857

46.79 0.6525 .00845

46.895 0.6556 .00849

47.09 0.6463 .00837 .

-

.11 84.63 1.0492

72.86 130.13 1.1990

91.81 243.84 1.4556

112.61 262.06 1.4393

135.01 268.15 1.3914

172.84 311.61 1.4229

DC 90-13-1, Appendix 4 2, Page 251 '
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O

Table 15.4-6

BROKEN LOOP ACCUMULATOR FLOW TO CONTAlm ENT DECLG

(CD=0.4,TAVG=576.8)

15: STEAM GENERATOR TUBE PLUGGING CASE

TIME (sec) MASS FLOW RATE (1b/sec)

0.0 4096.76

1.01 3693.44

3.01 3158.17 -

-

g 5,01
2805.15

7.01 2546.97

10.01 2257.28

15.01 1924.58

20.01 1696.31

25.01 1534.08

29.01 1590.03

O
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APPENDIX "R" fillLQ]LSyMMARY BHEET

O- TITLE / STATION / UNIT: DCP NO.
STEAM GENERATOR REPAIR, NORTH ANNA, UNIT 1 DC 90-131
(Reference: Programs Review Checklist)
PREPARING ENGINEER / ORGANIZATION / LOCATION: DATE:
Mark S. Barth/Bechtel/Gaithersburg, MD 6/15/92
INSTRUCTIONS:

This design summary is to be completed to ensure that Appendix "R"
requirements are maintained with the implementation of this Design
Change. Both Part I and II below must be completed.

Pages 2 through 4 must be attached unless the scope of the DCP is
clearly minor and does not affect any Appendir 7 commitments (e.g.,
part replacements or identical one-for-one component replacements).

'

PART I: Summary of Compliance

Could the DCP impact any Appendix "R"a.

commitments or documentation by modifying
any component required for Appendix "R"? [ ] YES (X) No

b. Does this modificatio- have an impact on
the Appendix "R" Report or Drawings such
that an " Appendix R Report Change

t Notification" is included? [ ).YES [X) NO

Regardless of answers above, p. ovide comment or explanation:

The steam generator repair effort will involve equivalent one-for-one
component replacements and will not impact any Appendix "R" commitments
or documer?Ttion.

Signature of Preparing Engineer: Date:

_ #15Be214 Wis/n
PART II: Summary of Appendix R Coordinator review:

This DCP has been reviewed. Adequate measures are being taken to
ensure compliance with Appendix R.

i/ Signature of, Appendix,R Coordinator: Date:
-. ( , (' ~.h w h 22 1_,A -

Sepember 16, 1991 1 APPR9013.01
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APPENDIX STO.GN 0003
Ps go I. of ATTACHMENT 1

PAGE 1 CF 3

04JST CHANGE R*_Q(EST (QLCR)
, , _

b Id Mdd4 UNIT (S): i OLCR NO. _STATION:
,

PART 1 - Reason For Channe

V DCP No. 90- 12> -/ EWR No. Other (Explain)

If Other/ Safety ArWysis a 50.50 required and attached? ,__ Yes __, No__,/N/A <

Comments ,

.

PART 11 - Reautred Crd_ noes

Components To Se ,__ Added / Revised ,__ Deleted

(See Page 3, Ust of Affected Components)

Description at Change: 0-UsT gpSr & vPf8750 JD. (HFL&cT THE Mbiva _
W4WG AGtLACE MEh!T5
CEUJTEP 70 THE SWAM 4EnfLAIM fetuPCsvd ft/td6 5% 724 MWIFk/TtcOS

#fSBusi "/te/w u A LLD Valtz
_

' Preparer Date . Independent Revwr. Date

EART 111 - Site Enoineerino Review For 'other' reasone ontv)

A. Readaictv Review

RG 1.97 App. *R' No Regulatory ApplicaMity

E.O. Other ,,,_, Regut ApplicaNity & Acceptance
_

Comments (Notes Regitatory issues):
.

Supervisor ISI/NDE & Ergr. Programs - Date

B. Enaineerina Rwiew This OLCR is' Acceptable' _,_ Not Acceptable

Commerts.

~~

Systems Engineer Date SQL Coordinator Oate~

^

'O c2/16/919:1 sam -m yi

00 90-13-1, Appendix 4-4, Page _1

. .. .__. . . _ , . . ,,. -
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'

APPENDIX . STD4N 0003*

Page 11, c.f ATTACHMENT 1
PAGE 2 OF 3

OLCR No.

- PART IV - SNSOC.. Review

SNSOC Reviewed & Apprtwed

SNSOC Rwiew Not Required
'

Revirwed by Date

PART V . Site Ermineerina Review (DCPa & EWRsL20kl

OLCR property renecis (as annotated) implementation through the Final Technical Review.

OLCR has been annotated to denote those changen required by tre Partial Technical Redew completed
on .

Comments-
_

_- -

_

i

O .

Design Engineer Date

PART VI - Comnutertred G-List Uodate

The computertzed 04 Jet has been revised t'o renect tNs OLCR. (See Attached Memorandum)A.

_

SQL Coordinator _ Date

PART V11. Q I W Backuo Documed (OGD) Uodate

- The OLCR has been rW for incorporation into the OLBD at a later date. (See Section 4.3 of STD-GN-

003)

Records Managemant Date

, . .

|

|

!O
I. . 02/16/919:15am

| M ATl
!

|
l

DC 90-13-1, Appendix 4-4, Page 2
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APPENDIX 5"MNcc3-
.

Page til, of - AiTACHMENT 1
PAGE 3 OF 3

OLCR No. ._
..

PART 11 Continued - L]et of Affected Comnonents

Co.Tiscret; To be Comoonents For Which Comoonents To Be
AMad To "he OL QL Data Needs Redaad Deleted From The OL -

OA QA CA
Mark Number .M Mark Number A Mark Number _ Cat,

I-69-l St
I- 8P- ?- M
I-BO-4 M

__

l-SP- Io Sg

I-6P-|| M
l-60 L5 __S_2__
I-sp ;9 se
l- SP- Zo SR

l-894L SR
_

.

-
.

m -

~

"O
-

_

_

_

. -

.

|

, ,.m .

!I
i

|
! -

- myg 02/16/91915am
-

!

l
[

DC 9013-1, Appendix 4 4, Page 3
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APPENDIX STD GN 0003
Paga of Attachment 3

OLCR No.

O ouxtnv ctAssiricATiaitisstySi3 (OCA)

STATK 'J: / North Anna Surry Unit (s) /

Component ID No.: l- 6D- / System: IP

WPTS Mark No: Ol- BD - -/ E.O. Appli le: Yes P No
E.O. Host: Yes V No

Component Nomenclature: 6LDeE VALDE
,

Associated Component ID. No.: /- AC- E- /d
Drawing Reference: / / 7/6- FM- fB' A Sheet: 2 Revision /l>

Other References: 1. It '7C5-/3-/ 2.

3. 4.

5. 6.

Application:

Describe Furo'ons of the Component:

Function
Comoonent Function (s) . Codes OAmCAT DEF l,

1. %TGH NF%uG foVdfAuf SYf6 6'I 3 |
g, 15c'LA TrorJ IfC 5.l.3 \

l

3. !
l

4 !
1
'

5.

V afety hm Safety Related Non SafetySOuality
Classifcation Related (SR) with Special Regulatory Related (NS)

Significance (NSO)

Comment (s)

Organization Performing Anatysis OM A/ [F /_
Date N[M/2Anatysis Performed By /M yN

Anatysis Rev6ewed By AJ . r$ O Date *//f d2

O
Gt447AT3 02/16/919 it.am

DC 90131, Appendix 4-4, Pa;e 4

. _ _ _ _ _ _ _ __ . _ . . ._.
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.

Page 1. of ATTACHMENT 5
PAGE101"2
OLCR NO.

E!Ef51AKKIARY_ DATA.CQW!5LAIl0fLEQBM

STATION N UNIT I SYSTEM M
COMPONENT 10 1-SD-/
WPTS MARK # D/ _ . 60 / VERIFIED . ES (Y/N). .

NOMENCLAnlRE Citoo 6 V44 vE
APPUCATIONe

REF DRAWING l l 115' - F41 - 9P A SHEET C REVISION /6~

MFR # CON \//L /C#/4I MODEL OR CATALOG 2.50 -lDC.yJ -frat 3K
' '

PO# C#7 39t>737SERLAL #
PURCH SPEC # #AP - 00 / ~7 TTEM#

AUTH. DCP/EWR PG 9 D - l.f *,/
PURCH REQUIREMENTS

, _ , . .

-

QA CATEGORY $C
CGJPONENT FUNCTION $1/4 QA CATEGORY DEFINITION b /' 3 -

NOMINAL SIZE 2 '/t" NOMINAL CAPACITY UNITS _,

VALVE I.D.

COMPONENT DESIGN PRESSURE TEMPERATURE

SYSTEM DESIGN PRESSURE TEMPERATURE

SYSTEM WORKING PRESSURE TIMPERATURE

POWER SOURCE N/A ROTATION ^'l4
A'A CURRENT #A/ELECTRICAL POWER VOLTAGE N/A PHASE

NEMA CLASS ^'/A FRAME SIZE, d'/A INSULATION CLASS 4//A

THERMAL / OVERLOAD PROTECTION d'/A t

CODES AND STANDARDS:

REGULATORY REQUIREMENTS:

~

BUILDING C047 ELEY 163 COLUMN

ENVIRONMENTAL 2ONE M*262A
~

ASSOCLATED COMPONENT ID / AC 6 /A- -

LOCATION DRAWING COORD UFSAR REFERENCE '>ttT7oa 10. 4 6

ELEC DRAWING REFERENCE #/A TEST LOOP DIAGRAM N/A
PIPE UNE # l'/t"- W 6 C 6- 4 - (colc-03
DATA BASE COMMENTS
AD01110NAL REFERENCE

NPRDS APPUCABLE (Y/N) APPE'sDIX R APPUCABM A/o (Y/N)
EQ APPUCABLE SJo (Y/N) EQ H KT ao (Y/N)
CONFINED ENTRY PERMIT (Y/N) CLA:,3 1-E uo (Y/N)
REG GUIDE 1.97 *Jo (Y/N) ISI APPUCABLE Ws (Y/N)*

ommasAin 02/18,9111t16am

DC 90-131, Appendix 4 4, Page 5

__ _ . _ _ __ _ _.___ _ ._. _ _ . _ , _.--._ . .
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APPENDIX STD<2N 0003
l Page of Attachment 3

OLCR No.
,

Q QUALJTY CLASSlFICATION ANALYSIS (OCA)

STADON: ,,,V_, North Anna ,,__ Surry Unit (s) /
;

Component ID No.- I-89-2- System: $P

Cl- N' ~E E.O. Applicable: Yes k NoWFTS Mark No: '

E.O. Host: - Yes E No
Component Nomenciature: C,6666 VA/ VE

,

Associated Component 10. No.: l- AC - E-/A

Drawing Reference: ll7/$- FM - 7/3 A Sheet: Z Revision /b

Other References: 1._ PG 9C?- 13 -/ 2.

3. 4.

5. 6.

Apolicat'on:

Dewibe Functions of the Component:
Funcbon

Comoonent Function (s) Codes OA. CAT DEF

0 1. 61'sreM NEShM dcvJCACf WPS 5<l 3
2, Isot. A Ttod ISC' S|3

3,

4
,,

5.

Quality _ M__ Non Safety Related Non Safety

Class #fication Related (SR) with Special Regulatory Related (NS)
Sign $cance (NSO)

Comment (s)

Organization Performing ArWysis NSN N
/ [h b '2 f I d Date '[[d!f2ArWysis Podormed By

Anwysis Review.d By u,6 kkQ Date Wha ,

O 02/16/919 i6amQNan3AT3

DC 90131 Appendix 4 4, Page 6
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L%U2MJ UV@ddCG)
Page 1. of ATTACHMENT 5

PAGE 1 OF 2
OLCR NO.

SUPPEMENTARY DATA COMPfLAT)ON FORb4

STATION b7 UNIT / SYSTEM OM
COMPONENT ID i - 6 /~> - 2.
WPTS MARK # Di t* D / VERIFIED YES (Y/N). . .

NOMENCLATURE 60006 VAL Fe
i APPUCAT10N

_

REF DRAWING SHEET REYlSION I
MFR # (ON VA L (C tili) _ MODEL OR CATALOG l.Ob-10(12 3-F 22 $f |

__

SERIAL # PCF 'NT 392293.

PURCH SPEC # NA P - De 2 3 (U ?# i

AUTH. DCP/EWR DC. 'M- / 3 -/ |
PURCH REQUIREMENTS

QA CATEGORY SR
I' I' 5~

COMPONENT FUNCTION W/'t3 QA CATEGORY DEFINITION

NOMINAL SIZE I" NOMINAL CAPACITY UNITS

VALVE 1.D. |
COMPONENT DESIGN PRESSURE TEMPERATURE _ |

'

SYSTEM DESIGN PRESSURE TEMPERATURE
SYSTEM WORKING PRESSURF, TEMPERATURE

POWER SOURCE ROTATION

ELECTRICAL POWER VOLTAGE PHASE CURRENT

NElu CLASS FRAME St2E INSUI 4.T10N CLASS

THERMAL / OVERLOAD PROTECTION
CODES AND STANDARDS:

_

REGULATORY REQUIREMENTS:
n.

BUILDING COU T ELEV $/d COLUMN
ENVIRONMENTAL ZONE RC-262 A

AC - E- /4ASSOCLATED COMPONENT ID I -

LOCAT10N DRAWING COORD UFSAR REFERENCE SkT ID' 4+ b
ELEC DRAWING REFERENCE TEST LOOP DLAGRAM

,
.

PIPE UNE # l"- WM S - 6 - Golc- 9 3
DATA BASE COMMENTS
ADDITIONA? REFERENCE

NPRDS APPUCABLE (Y/N) APPENDIX R APPUCABLE *Jo (Y/N)
EO APPUCABLE Wo (Y/N) EQ HOST 90 (Y/N)
CONFINED ENTRY PERMIT (Y/N) CLASS 1 E vo (Y/N)
REG GUIDE 1.97 wo f /N) ISI APPUCABLE _ g,1,_ (Y/N)

ancoaura 02/18/918t team

DC 90-131, Appendix 4 4, Page 7
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I

APPENDIX STD-GN 0003'

Pope of Attachment 3
OLCR No.

; O ouiuTv ca imeiTiON mum (Oc.)
,,__ North Anna ,,,,,_ Surry Unit (s) /VSTATION:

Component 10 No.: l' N - 4 System: OD

WPTS Mark No: _ Cl- OP- -Y E.O. Applicable: ,,__, Yes V,,,_,, N o

E.O. Host: Yes _V No
Component Nomenciature: 6LD86 V4LVE.

Associated Component 10. No.: l' fC - E - /A |
!/ / 7/5- FM- 4BA sheet: E Revision fj[2,,Drawing amwence:

PG '7D- I3-/ 2. I
Other References: 1.

|
3. 4.

5. 6. ,

Aoplication:

Describe Functions of the Component:

Function
Comoonent Function (s) Codes QA. CAT DEF

O ShTfbt Alf%f6 farimes WP6 S I;31,

2, )5.'l A%rJ l50 5' l' 3

3.

4.

5.

V_ Safety _ Non Safety Related Non SafetyQualh
Classl6 cation Related (SR) with Special Regulatory Related (NS)

S@i6cance (NSO)

Comment (s)
9

Organization Performing Analysis I84-
85[$uYI fd"N2DateAnwysis *erformed ay

Date 9/4'd2M . O be, h
,

Analysis Revlowed By

.O
.

02/16/91 9 18 1-
OM003AT3 _

,

DC 90131, Appendix 4 4, Page 8
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Page 1. of ATTACHMENT $
PAGE 1 OF 2
OLCR N?.

SUPPEMENTARf_DLWLCQMf1ADQttfDf]M
bbSTADON N UNIT / SYSTEM

COMPONENT ID l- 69 - 4-
WPTS MARK p C'/ 8P 4 YERIFIED -Yf 5 (Y/N). - .

NOMENCLATURE 87LCAT
* APPUCAT10N

REF DRAWING SHEET REYlSION
_

MFR # C 4' /9 MODEl, OR CA1 ALOO MO-/M'/d- ret ty
SERIAL # _

PO#. evr 39e7?7
PURCH SPEC # A/ 4 /5 -co/7 ITEM #

'

AUTH. DCP/EWR DC 90-/1*/
PURCH REQUIREMENTS

"

QA CATEGORY 6f.
5'I' 3COMPONENT FlWNON jfI'll OA CATEGORY DEFINITION

NOMINAL StZE .[. HOMINAL CAPACITY UNITS

VALVE I.D.
,

COMPONENT DEben af ATJAE TEMPERATbclE

SYSTEM DESIGN PRES $thtE TEMPERATURE

SYST1EM WORKING PRESIURE TEMPERATURE

POWER SOORCE _
ROTATION __

ELECTRICAL POWER YOLTAGE PHASE CURRENT

NEMA Ct. ASS FRAME SIZE INSULATION CLASS

THERMAL / OVERLOAD PROTECTION
CODES AND STANDARDS:

.

_

REGULATORY REQUIREMENTS:
___

BUILDING CNT ELEY U9 COLUMN
ENVIRONMENTAL ZONE 4C-2hEA

/A _ASSOCLATED COMPONENT ID __. / AC E- - -

LOCATION DRAWING COORD UFSAR REFERENCE MTIM 80'4.6
ELEC DRAWING REFERENCE TEST LOOP DIAGRAM

PIPE UNE # th *- W6C6- 5- 60!c _03
DATA BASE COMMENTS
ADDITIONAL REFERENCE

((Y/N)
NPRDS APPUCABLE (Y/N) APPENDDC R APPUCABLE 00
EQ APPUCABLE NO (Y/N) EQ HOST 90 Y/N)
CONF 1NED ENTRY PERMIT (Y/N) CLASS 1 E A (Y/N)
REQ GUIDE 1.97 No (Y/N) 168 APPUCA8LE 165 (Y/N)

GNan08.AT5 02/16/91 21amm

DC 90-131, Appendix 4 4, Page 9

_ . . _ . - .
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APPENDIX STD GN 0003
Page of Attachment 3

OLCR No.

O ourt>r< c'^ssiricariou ine'vsis (oCA>

STATION: VNorth Anna ,,_,,_ Surry Unit (s) /

Component ID No.: I- f>P - /D System: E>P

WPTS Mark No: Cl- SP" - lO E.O. Applicable: ,,,,,,, Yes _V,_, No

E.O. Host: ,_ Yes _v__ No

Component Homenciature: GLc6E V40'E

Associated Component ID. No.: I- E - E- /5
Drawing Reference: I I 76 - FM- (76 A Sheet: 3 Revision /6

Other References: 1. PUiD-/3'/ 2.

3. 4.

5. 6.

Apptation:

Describe Funct>ons of the Component:

Funcbon
Comoonent Function (s) Codes OA. CAT DEF

1. $YsTFA f F R F M U M f u #)t w 7 ST7F; 513
2, IbOL t3TIca 15c S . I. 3

3.

4.

5.

Quality ,,,,,,,, Safety ,,,,,_, Non Safety Related Non Safety

Classification Related (SR) with Special Regulatory Related (NS)
Signif,cance (NSO)

Comrnent(s)

_

0fbN-Organizabon Performing Analysis

Date YMY!/2Analysis Performed By //DOriN
Analysis Revwwed By_ M.A ), ..O Date N/n

O 02/16,91 916am
GH003AT3

DC 90131, Appendix 4-4, Page 10
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ro p .. we . . . . .s. .

OLC7. ND.

SUPPuMENTARf DATA QDMP1LAT10N FORM
;

STATION N UNIT / SYSTEM _ h
COMPONENT 10 l~ FO ~ IOO VERIFIED ]I"5 (f/N)WPTS MARK # D/ dD /0- - -

NOMENCl.ATURE SLt"Fi"~ 7'W M
e APPUCAT10N

REF DRAWING SHEET REVISION
MFR # C4/9 MODEL OR CATALOG p. s o - /M yJ - r? 2 GK

|SERLAL # PO# cwr 390r>7
PURCH C#EC # A//7r - en / 7 (TEM #

AUTIL DCP/EWR K 'ie-/3*/

QA CATEGORY 6R _
COMPONENT FUNCTION WIW QA CATEGORY DEFINITION 6 ' I'3

l'/ " NOMINAL CAPACffY _ UNTT3NOMINAL SIZE t

VALVE 1.D.

COMPONENT DESIGN PRESSURE TEMPERATURE
SYSTEM DESIGN PRESSURE TEMPERATURE
SYSTEM WORKING PRESSURE TEMPERATURE

POWER SOURCE ROTATION
ELECTRICAL POWER VOLTAGE PHASE CURRENT
NEMA CLASS FRAME SIZE INSULATION CIASS

O THERMAL / OVERLOAD PROTECTICH
CODES AND STANDARDS:

REQUIATORY REQUIREMENTS:

BUILDING (N 7" ELEV 263 COLUMN
ENYlRONMENTAL ZONE RC 262 A
ASSOCIATED COMPONENT ID i - AC /8E --

LOCATION DRAWING COORD UFSAR REFERENCE SfC7W 30' 4' b
ELEC DRAWING REFERENCE TEST LOOP DIAGRAM,,,

PIPE UNE a 2 Vz "- W6 C 6 -7. GolC- QJ
DATA BASE COMMENTS
ADDTTIONAL REFERENCE

NPRDS APPUCABM (Y/N) APPENDD( R APPUCABM 1A0 (Y/N
EQ APPUCABLE 40 (Y/N) EO HOST 00 (Y
CONFINED ENTRY PERMIT (Y/N) CLASS 1-E .#o
REG GUIDE 1.07 Wo (Y/N) ISI APPUCABLE _Yg)_

0 M oos E s ot/is/tttient.

DC 90131, Appendix 4-4, Page 11

._
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APPENDIX STD GN.0003 .

Page of Attachment 3
OLCR No.

] QUALITY CLASSlFICAT10N ANALYS13 (OCA)

/ lSTATION: ,,,/_,,, North Anna Surry Unit (s)

SComponent ID No.: / ~ 09' l/ System: IP

WPTS Mark No: OI- OP' ' II E.O. Appleable: ,,Yes ._V,, N o

E.O. Host: Yes 7,, No

Component Nomenclature: SLCM YALE
Associated Component 10. No.: I-8C- E-/6
Drawing Reference: ll7Is - FM '76 A Sheet: J_ Revision /$
Other Referonces: 1. fY '7C-IB 'l 2.

3. 4.

5. 6.

Appik:ation:

Describe Functions of the Component:

Function
Comoonent Function (s) CodM QA. CAT DEF

1, 687FM Pl?655t/M IATAA1 Y6 b. I. 3
,,

l'.DL ATICd IbC' 5'l'3
2,

3. .,._

4.

5.

Quality [ Safety .,_.,, Non Safety Related Non Safety

Classr6 cation Related (SR) with Spedal Regulatory Related (NS)
Signl6cance (NSO)

Commentjs)

- e

OMkOrganization Performing Anaysis

d'NM Date ?IMfMZAnaYsis Performed By

Anaysis Revkwed By IL4> b-- m . Date 9/d?e

O c2/te/919 isamGwanan

DC 90131, Appendix 4 4, Page 12
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eo p .. we a..-u.....,,

PAGE 1 OF 2
OLCR NO. _

,

38APPMBEffAlW DATA CmIPE.ATEM PtMM,

STADON N
_ UNff,_ l SYSTEM _OM

.

-

COMPONENT tD I 69- II
WPTS MARK # / 60 // YERinED YEr (y/w). . .

NOMENCLATURE 6lt 'Al.Y
* APPUCAT)ON;

i
j REP DRAWING SHEET. REVISION

MFR e C'l/9 MODEL OR CATALOG /.co tog 2J -!22 S/*
_

,

SERIAL # PO# car r9r.293
PURCH SPEC # /v 4 /> - o o a 3 ITEMa

AUTH. DCP/EWR_ PC %> l.I-/
i PURCH REQUIREMENTS
;

QA CA1100RY SR
COMPONENT FUNCTION _ Mf6 QA CATEGORY DEMNITION S* /'3*

i

NOMINAL SIZE l "' NOMINAL CAPACITY UHf78
I YALVE l.D.

; COMf'ONENT DESIGN PRESSURE TEMPERATURE _~

SYSTEM DESIGN PRESSURE TEMPERATURE
SYSTEM WORKING PRESSURE TEMPERATURE,

l POWER SOURCE ROTATION !

ELECTMICAL POWER VOLTAGE PHASE CURRENT
NEMA CLASS PRAME SIZE INSULATION CLASS7

j THERtAAL/OYERLOAD PROTECTION
CODES AND STANDARDS:

.

.

t

REGULATORY REQUIREMENTS:
,

! BUILDING CO4T ELEY Z63 COLUMN~

ENVIRONMENTAL EONE fC.-24EA
ASSOCIATED COMPONENT ID f - /C /66 --

| LOCATION DRAWING COORD UPSAR REFERENCE MM ID'4'b
ELEC DRAWING REFERENCE TEST ISOP DIAGRAM'
PIPE UNE # 1"- W4c6 9- 601(.- 93
DATA BASE COMMENTS

*
ADDITIONAL REFYMENCE

- NPRDS APPUCASLA #F APPENDIX R APPUCABLE A/O N/N)
EQ APPUCASLE vo (ve) EO HOST vo F/N)
CONPINED ENTRY PERMIT (c.4) CLASS 1 E o N/N)
REa cuiDE 1.e7 up N/N) ISI APPUCABLE N/N)

O - * " ' " ' -

DC 9013-1, Appendix 4-4, Page 13
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APPENDIX STD GN 0003'

Page of Attachment 3 j.

OLCR No. ;
.

!O ouiun cu=,mnoN imvm (oDA> .

STATION: Morth Anna __ Surry Unit (s) /
Component ID No.: l- N -/3 System: @

;

WPTS Mark No: O~N- - I3 E.O. Applicable: ,,,,,_, Yes [ No
E.O. Host: _,,,,, Yes C No '

Com;x>nent Nomenciature: 6LCW VAL 6 !

Associated Component 10. No.: /-AC- 6 ' /8

Drawing Reference: //7/5- FM- 98A sheet: 3 Revision /6

Other References: 1. [ld C/C'-13- / 2.
'

3. 4.

5. 6.

Application:

Describe Functions of the Component: ,

Function
Comoonent Function (s) Codes OA. CAT DEF

O 5Y3'l&1 t'(ESTUtE 6vWA/tT 6YT'S 5 /.31.

2, ISCLATrod I50 5*I.b

3.

4. ,

5. ,

Quality _,,,,, Safety ,,,,_,, Non Safety Related _ Non Safety
Classifkstion Related (SR) with Special Regulatoiy Related (NS)

Significance (NSO)
?

Comment (s)

NObbOrganir.ation Performing Analysis

94'VfzM 5 8zJdf DateAnalysis Performed sy
u. A il.c,0 Date f* &Analysis w ey'

'

O
02/16/919 WmQN.0003AT3

DC 90131, Appendix 4 4, Page 14 -
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foge I, of ATTACHMENT $
PAGE 1 OF 2
OLCR N' .J

SUPPMMENTARY DATA COMPS.ATION FORM

bh UMT / SYSTEM OMSTADONp _ _ _

COMPONENT ID l- 8 D- 13
YES (Y/N)r3 D 13 VERIFIEDWPTS MARK # DI . . .

NOMENCLATURE 6 tr>W/f t PE
APPUCATION*

REF DRAWING SHEET REYlSION

MFR # CFM MODEL OR CATALOG R.fo-/0 G 4 J *r 2 2 Ft
SERLAL # PO# CA/r 39 e73 7
PURCH SPEC # NA#-oo/7 ITEM #

AlfTH. DCP/EWR ft 4013-/
PURCH REOUIREMENTS

QA CATEGORY 512
COMPONENT FUNCTION $Tf6 QA CATEGORY DEFINITION S ' I' 3

NOMINAL SIZE 2%* NOMlHAL CAPACITY UNITS

VALVE 1.D.

COMPONENT DESIGN PRESSURE TEMPERATURE

SYSTEM DESIGN PRESSURE TEMPERATURE

SYSTEM WORKING PRESSURE TEMPERATURE

POWER SOURCE ROTATION

ELECTRICAL POWER VOLTAGE PHASE CURRENT

NEMA CLASS FRAME SIZE INSULATION CLASSDs_/ THERMAyOYERLOAD PROTECTION
CODES AND STANDARDS:

..,

REGULATORY REQUIREMENTS:
-

~

SUILDING (b.ir ELEY COLUMN
ENVIRONMENTAL ZONE (C-llaZA

/8ASSOCLATED COMPONENT ID / /C E --

LOCATION DRAWING COORD UFSAR REFERENCE SET. lD.4 6
ELEC DRAWING REFERENCE TEST LOOP DIAGRAM

PIPE UNE # F1 - R40',- 6 - 6cyc-Q)*

DATA BASE COMMENTS
ADDITIONAL REFERENCE

NPRDS APPUCABLE (Y/N) APPENDDC R APPUCABM U0 (Y/N)
EQ APPUCABM No (Y/N) EQ HOST ,,9 o (Y/N):

CONFINED ENTRY PERMfT _ (Y/N) CLASS 1 E 00 (Y/N)
REO QUIDE 1.97 Wo (Y/N) ISI APPUCABLE ML (Y/N)

O H mosATs or/ts,91 tteam

|

DC 90131, Appendix 4 4, Page 15
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APPENDIX STD GN 0003
Page of Attachment 3

OLCR No. _

O ouiuTv ctissiricAT1oN AwAtvsis (oCA>

STATION: _N,, orth Anna .__ Suny Unit (s)

Component ID No.: |-bP' N , System: [>E

WPTS Mark No: OI' bP" ~~ I7 E.O. Applicable: Yes _ Nok

E.O. Host: Yes L No

87 C6E Vdlf6IComponent Nomendature:

Assodated Component ID. No.. I - A C - E - / C-

Drawing Reference: IF7/ 5- FM '76A Sheet: 4 Revision /$

Other References: 1. PUID-13 - / 2.

3. 4.

S. 6. _

Application:

Describe Functions of the Componcrit:

Function
Comoonent Function (s) Codes OA CAT DEI"

1. WSfFid ?NSSN [LWPAAll _ Wl5 6 '|* 5
g, ISOLATrod 15 0 S . I. 3

'

3. __

4.

5.

Quality Safety __,, Non Safety Related _ Non Safety
Class 6ca: ion Related (SR) with Special Regulatory Related (NS)

Signmcance (NSO)

Commert(s)

Organization Perfomiing Analysis bECMTEb

Aruhsis Performed By [/[.T[M/d Date 9MF/F-

b'b bsO Date 9A M92Analysis Reviewoo By-

O
GNO]Q3AT3 02/16/91916am

DC 90-131, Appendix 4 4, Page 16
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. . . . . . . .
.,3. . y.

.

OLCR NO.

SUPPEMDfTAHY DATA COMP 1LADON FORM

STADON b7 UNIT / SYSTEM OM
,

(~ COMPONENT ID I ~ f>D - l 'f
\ WPTS MARK # G7I BD /7 VERIFIED [65 (Y/N). . .

NOMENCLATURE G(C6/ VN Vt'
APPUCATION*

REF DRAWING SHEET _. REVISION
MFR # c' y/ 9 MODEL OR CATALOG Mo -/o(%/-r 27 R
SERlAL # PO# < er 29o 73 /
PURCH SPEC # A'N' - m' 7 ITEM #

AUTH. DCP/EWR FC 9C)- II-/
PURCH REQUIREMENTS

QA CATEGORY '> fs
COMPONENT FUNCTION '>IF/7 QA CATEGORY DEFINITION 9' l' 3

NOMINAL SIZE 2 '/ * NOMINAL CAPACITY UNITS2

VALVE I.D.

COMPONENT DESIGN PRESSURE TEMPERATURE
SYSTEM DESIGN PRESSURE TEMPERATURE
SYSTEM WORKING PRESSURE TEMPERATURE

POWER SOURCE ROTATION
ELECTRICAL POWER VOLTAGE PHASE CURRENT

NEMA CLASS FRAME SIZE INSULATION CLASS

O THERMAL / OVERLOAD PROTECTION
CODES AND STANDARDS:v

-

_

REGULATORY REQUIREMENTS:

BUILDING Cod ELEY 263 COLUM3
ENVIRONMENTAL 2ONE RC-2674
ASSOCLATED COMPONENT ID / #4 6 - /C- -

LOCATION DRAWING COORD UFSAR REFERENCE #47/0d /O. 4 6
EMC DRAWING REFERENCE TEST LOOP DIAGRAM
PIPE UNE # Z.hd W6 cF)- 10 - 6.or c- Q3
DATA BASE COMMENTS _

ADDITIONAL REFERENCE

-

~

NPROS APPUCABG (Y/N) APPENDIX R APPUCABLE A>D (Y/N)
EQ APPUCABM No (T/N) EQ HOST 00 (Y/N)
CONFINED ENTRY PERMIT (Y/N) CLASS 1-E ,,,,yp__ (Y/N)

| REG OUIDE 1.97 40 (Y/N) ISI APPUCABLE YET (Y/N)

ONoootATs ot/is/t1etaem

DC 90131, Appendix 4-4, Page 17
|
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APPENDIX STD GNU)O3
Page of Attachment 3

OLCR No. i

O ou- cusimicir>ON -vm (ocA>
/STATION: [[ North Anna Surry Unit (s)

Component ID No.: l- bP - 2C' System: SP

l~ 00 ' - AC' E.O. Applicable: _,_, Yes k,,,,_, N oWPTS Mark No:
E.O. Host: ,,,,_, Y e s _V,,_, No

Component Nomenclature: 6lCF8 VdlV6
Associated Component ID. No.: / - RC - 6 -/C

Drawbg Reference: Il 7I$- FM- T6 A Sheet: ,_k,, Revision O
'

Other References: 1. @ '7D-OY 2.

3. - -
4.

5. 6.
P

Application:

Describn Functions of the Component:
Function

Comoonent Function (s) Coden OA. CAT DEF

O 'WMPH [$W9%LY YWfN4 $$?? G ' I* *)1.

2. 1%oftsa wo 5.I.3

3.

4.

5.

Quality _ Safety _ Non Safety Related _ Non Safety
Classification Related (SR) with Special Regulatory Related (NS)

Significance (NSO)

Comment (s)

.

Organization Performing Analysis FECH7EL

Anatysis Performed By 98bf Date '/NfML

M. A d. .O Date hdf /?> '

Anatvak Reviewed By

O
02/teist e teammr3

DC 9013-1, Appendix 4 4, Page 18 i
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_ _ _ . _ _ . _ . _ . _ .- _ . _ . . _

revs o a ~.~.m...
PAGE 1 OF 2 !

OLCR N3. . 1

EPPMBENTARY DATA CEErt.ATM3d PtEnd i

STADON N UNrf f SYSTEM . bO
COMPONENT C f - FP - 70
wrTs MARX a 01 .M fo v1 RIP 1ED k(Y/N). .

NOMENCLATURE L9 tBFE'TALG~~'
,_

* APPUCAT10N

REP DRAWING SHEET REYlSION
MFR # CV/9 WODEL OR CATALOG A #0 -/or 2J - # r2 S/*r

,

SERIAL # POa car 79 2 2 93
PURCN SPEC 0 _ N A P '005 3 ITEM 0

AUTH. DCP/EWR _ R 90-13 */
PURCH REQUIREMENTS

.
.

QA CATEGORY SR
COMPONENT PUNCT10N W/d QA CATEGORY DEFINITION 9 ' I' 3

NOMINAL SIZE l" NOMINAL CAPACITY UNITS,

VALVE LD.

COMPONENT DESIGN PRESSURE TEMPERATURE
SYSTEM DESIGN PRESSUM TEMPERATURE
SYSTEM WORKING PRESSURE TEMPERATURE

POWER SNRCE ROTATION
'

ELECTTWCAL POWER VOLTAGE PHASE CURRENT

NEMA CLASS PRAME SIZE INSULATION CLASS

O ra a- rao==
CODES AND STANDARDS:

-
,

~

REOULATORY REQUlMEMENTS:
~ .

SUIUNNO COMT ENV No COLUMN
~

*

ENYlRONMENTAL ZONE RC-ZGZ.4
AC' 6 /CASSOCIATED COMPONENT D , / - -

. ,

LOCATION DRAWING COORD UFSAR REFERENCE 5dCbJ lo.4 6
ELEC DRAWING REFEMNCE TEST LOOP DIAORAM i

iMPE LEE # l' h/6C6- 12- 60lC-G3
DATA BASE COMMENTS
ADOfTIONAL REFERENCE

NPRDS APPI eAm 8 /NI APPENDEK R APPUCABM UD (Y/N)
EO APPUCABW w /Ni EO NOST 90- (Y/N)
COMP 1NED ENTRY PEfuMT /N) CLASS 14 (Y/N)
REO GUIDE 1.97 90 (Y/M 181APPUCABW (Y/N)

O - --

DC 90131, Appendix 4 4, Page 19
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APPENDIX STD GN 0003
Pege of Attschment 3

OLCR No.

O QUALITY CLASSlFICATION ANALYSit (OCA)

STADON: ,_V_, North Anna ___ Suny Unit (s) /
Component ID No.: l~~ 00- 2b System: OP

WPTS Mark No: Cl- OE ' 'dE ..., E.O. Applicable: __, Yes ,_P_ No

E.O. Host: _ Yes t - No

Component Nomenclature: 6bC'85 YAdV5
Assodated Component ID. No.t / AC- E - /0
Drawing Reference: //7/5- FM cf8 A sheet: 4 Revision I 4

[2f /C''IT-/ 2._ --
#

Other References: 1._

3. 4.

5. 6.

Application:

Describe Functions of the Component:

Function
Comoonent Function (s) Codes _- QA. CAT DEFQ

1. '7fsTf:kt (t*GGM fnud%Y 9fl'8 513
I 'cLATIOM l SC' S I3

2. _

3.
__

4.

5.

Quality [ Safety _,_, Non SWety ?. elated _ Non Safety
Classmcation Related (SR) with Special Regulatory Related (NS)

Signacanoe (NSO)

Comment (s)_

Organization Performing Anatysis _8EdNTEL.
'

.___,

Date 9////'MAnalysis Performed By M/ u

Analysis Reviewed By AA D w wh Date #1//h/9?-

O
02/16/919 tr.amON4003AT3

DC 90-131, Appendiv 4 4, Page 20
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Page1.of as ownunni e
PAGE 1 OF 2
OLCR NO.

SUPPMMDfTARY DATA COWf%ADON FORM

STADON .N UNIT f SYSTEM
COMPONENT 19 /- 6/)*22-
WPTS MARK # O/ dP .M YERIFIED NT (Y/N). -

NOMENCLATURE 6/.QIt! VN V6
* APPUCATION

~

REF DRAWING SNEET REYlSION
MFR # CW9 MODEL OR CATALOO A m-/M w/ er2 N
SERLAL # PO# cNr 3se7n
PURCH SPEC # N #-00/7 ffEMa

AUTH. DCP/EWR [>C '70-/3-/
IURCH REQUIREMENTS

QA CATEGORY NZ
COMPONENT FUNCTION STF8 QA CATEGORY DEFINmON 9* l'3

NOMINAL SIZE 2%' NOMINAL CAPACITY _ _ UNITS
VALVE l.D.

COMPONENT DESIGN M*SSURE TEMPERATURE-

SYSTEM DESIGN PRESSURE TEMPERATURE
SYSTEM WORKING PRE.SSURE TEMPERATURE

POWER SOURCE ROTATION
ELECTRICAL POWER YOLTAGE PHASE CURRENT

NEMA CLASS FRAME SIZE INSULATION CLASS

T)iERMAL/ OVERLOAD PROTECTON
__

CODES AND STANDARDS:

REGULATORY REQUIREMENTS:
. .

BUILDING COMT' ELIV COLUMN
ENVIRONMENTAL X)NF R(.- 2 6 Z. A

ASSOCIATED COMPONENT 10 / A'C E /G.- - -

LOCAT)ON DRAWING COORD UFSAR REFERENCE f(<7e4 /D A./3
ELEC DRAWING REFERENCE TEFT LOOP DLAGRAM
PIPE UNE # '2 4''- K/4G G- l b 6N C - O
DATA RASE COMMENTS
ADDfTIONAL REFERENCE

NPRDS APPUCABLE (Y/N) . APPENDDC R APPUCABLE OD (Y/N)
EQ APPUCABl.!E _ un _. (Y/N) EQ HOST 00 (Y/N)
CONFINED ENTRY PERMIT (Y/N) CLASS 15

W (Y/N)
00 Y/N)

| REQ QULDE 1.9T UD (Y/N) ISI APPUCABLE (
l

GNeoos.ATs 02/16,91 tinam

i
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STD-GN-0003
ATTACHMENT 1

, PAGE 10F 3

0-LIST CHANGE REOUEST (OLCR)

g STATION _ Orth Anno UNIT <S>i | QoCR No.
PART I - Reason For Chance
V DCP No. DG QO-Od EWR No. other(Explain)

If other/ safety Analysis & 50.59 requited and attached?_ Yes _ No [N/A
Comments

r

.

EMT II - Resntired Chances 7 3

Components To Be Added 1, Revised Deleted
f

(See Page 3, List of Affected Components)-
Description of Change: beam $Ri%cadotY - Replace \ower D6Menb(y

,

,

dnd Osid D10in 0teGm nO72|e, 9(cua lich '4e A
f

'

P oi% custems - ce olOce e.xiswet, vowes ;

Nb?$21?k NEVY b ,6 S.,~O 945'MO Preparer Date II. dependent Revvr. Date
EART TII_- site Encincarino Review (For Hother" reasons onivi i

A. Reculatory Review '

_ RG 1.91 _ App. "R" _ No Regulatory Applicability

_ E.Q. _ Other _ Regul. Applicability & Acceptance-
. Comments (Notes Regulatory Issues):

!

Supervisor ISI/NDE &.. Engr. Programs Date-
B. Enoineerino Review - This QLCR is _ Acceptable _ Not Acceptable
Comments:

_

.

O Systems Engineer Date SQL Coordinator Date

' DC 90131. Appendix 4 4, Page 22'
'
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'
STD-GN-0003
ATTACID(ENT 1 ,

PAGE 2 0F 3

QLCR No.

_PART IV -8HBOC Review

SNSOC Reviewed & Approved

SNSOC Review N,ot Required
Reviewed by Date

FART V - site _Jmginitrina Review f DCPs & EWRs only)

QLCR properly reflects (as annotated) implementation through the
Final Technical Revi.ew.

QLCR has been annotated to denote those changes required by the
Partial Technical Review comp 1ated on

.

Conunents :

O

Desi!. Engineer Date

PART VI - ComDutorized 0-List UDdtte

A. The computerized Q-List has been revised to reflect this QLCR (See
Attached Memorandum)

SQL Coordinator Date

FART VII - 0-List Backun Document (OLBD) UDdtte

The QLCR has been received for incorporation into the QLBD at a later
date. (See Section 4.3 of STD-GN-0003).

t Records Management Date
4

O

DC 90-131, Appendix 4 4, Page 23
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STD-Gil-0003
ATTACHMEllT 1
PAGE 3 OF 3

QLCR llo.

PART II continued - List of Affected copoonentA

Components 'lo Bg Component For Which Comoonents To Be
Added To The OL OL Data liceds Revised Deleted From The OL

Mark tiumber QLt Mark tiumber_ Cat.. . . Ma rk 11 umber Cat.

1-FW-70 .SR.

1-FW-71 .. S R --

1-FW-72 S R...

1-FW-73 SR-- --

1-FW-74 SE -

_1-FW-75 . S R .._

1-FW-76 SJ1._,
-

1-FW-77 _fiE._OJ

1-FW-102 _SR. --

f

1-FW-103 . SR.

1-FW-104 SR

1-FW-105 SR.

1-FW-106 SR

_ _ _ _ 1-FW-107 _SJL

1-FW-108 . SR .

1-FW-?.09 EE._
-

1-FW-134 _ S R.-

1-FW-135 , _EB_.,

1-FW-136 18 -__

1-FW-137 . S R ..

1-FW-138 -.. S R .

.DC 90-131, Appendix 4 4, Page 24
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,

STD-G!1-0003'-

ATTACHME!1T 1

0 "^"" ' "'
,c, ,,, ,

PART II continued - List of Affected Components

Components To Bs Component For Which Comconents To Be
Added To The OL OL Data ficods Revised Deleted From The OL

Mark Number Cat. m. Mark _tlum er ,Q.gL. Mark 11 umber Cghb

1-FW-139 . SR.

1-FW-140 .SR _.

1-FW-141 . SR .,

1-FW-256 . S.R
.,__

1-FW-258 SR '

1-FW-260 .SR.

1-RC-E-1A .SR_

1-RC-E-1B .SRO
1-RC-E-lC_, SR

- ..

-

__

-.

4

O

DO 90,131, Appendix 4 4, Page 25
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'
PROGRAM WPT21817 6 LIST SATA BAS 4 REPORT 19/02/91 18 46 PAat 1

|*
COMPowf:ff ID: 1 F tf * TO I

GA CAftGORY: SR

e e e a e e e e e e e e a e e e COMPONENT IDtWT!f1 CAT 10N DATA e e e e e e a e e e e e e e
|

Sfi 19 UNIT: el SYSitM fw COMPCNENT CODE VALVt
01*FW * +18 10 NOST: (OML: M I

i . R APPLICABL N VER!f!!6. Y fiftRINCE DwC 11718 fM*74A i

b >eLATURE: VALVE: [rl.O RtVISION: 16 |RATOR 1 g
'

APPLICAT!DN STEAN GL RC t*1A LT*1476 I (LIC ORAWING:
SOLATION 01 TEST Lo0P O!AGRAM I

!

s OvalgkV CL ASSIFICAT1W DAT A e e e e e e e e e e e e e e e oeeaeeeeeeee eee
,

ASSOC. COMPONENT 10: 01 f W LT 1476 COMPONINT CODE: IRM11R

COMPONINT FUNCTIONIS) GA CAftCORY Dif! NIT!DNill
SVPt Sv5 TIM PRESSURE BOUNDARY S.I.2.E '

!!SO INSTRUMENT ISOL ATION S.4 i

aeeeae e eeeeee eeeee (DML DATA eeeeaeeeaeeeeeeenees

(DML SOURCE DOC:
FILt 10ML ft DRAWING: RIG. GUIDE 1.97:
INTERFActs (QML LOOP DOC:
FUNCTION (OML STATUS:
IN Daft MAINT. CAftGORY: $0VHD RfAS0*ts TO CONTRARY (SRCll

eeeee oe oeee ee ee COMPONENT PURCHASIMO Oti,. e e ea eea eeeeeeeee

[p,deMANUFACT1JRtR g MFGR SOURCE,

M00tL OR CATAL ' , , , MODEL SOURCE: *

P.O. No.: g 0 .IV " .M " M P .O. SOURCE :* g, g Y.h? SERI AL Mo. SOURCE :

* *

SIRIAL No.: *

STOCK NO.s STOCK NO. SOURCtl
* A g /) g g PURCNASE SPEC. SOURCE:PUICHASE SPEC. / *

PURCHASE REQ.: PURCHAst RIO. SOURCE: *

^ C0p* ~49 STANDARDS 1

Q* wuMENT:
.

!
* *

REC. Et0VIREMENTS: *

'
Rif DOCUMENT: *

see eee e e eee a ee e NECMANICAL EOUIPMENT DATA eeeeeeeaeeeeeeea

FLO:f DIAGRAM VALVI DES!CNATOR: h NOMINAL SIZE .TS NOMINAL $12E SOURCE: el
COMPONENT DESIGN PRESSURE: 685 ftMPERATURt COMP. DES 10N SOURCE: 46*

SYSTEM DESIGN PRi$$Unt: 1100 TEMPERATURE: 440 SYSTEM DESIGN SOURCE: 64
SYSTEM WOREING PRES $Unta ele TEMPERATURL: 440 SYSitM WOREING SOURCE: to - -

,

eaeaeee a eea eeae ELECTRICAL- (GUIPMENT DATA eaeeeeeoeeeeeaee

- PowtR SOURCE: NA P0wth PHASta NA P0wtR SOURCE SOURCE: NA
ELECTRIC AL P03'IR VOLT AGE: NA P0wth CURRENT: NA CURRENT SOURCE: NA
(LICTRICAL CONTROL VOLTAGE: NA CONTROL CURRENT: MA CONTROL SOURCE: NA -1

. NIMA CLAS$1 NA NEMA CLASS SOURCE: NA-
INSULATION CLASS: NA INSUL ATIDM CLASS SOURCE: NA
FRAME SIZE: . NA FRAME SIZE SOURCE: NA
THtRNJ.L/0VERLOAD PR0f tCTION: NA THERMAL /DVERLOA8 SOURCE: NA

- e e.e a e e a eaeaeaeae OT;itR COMPONL'NT DATA e a e a e e e a e a e o e e e e e a -

NORMAL CAPACITY: NA UNITS: NA CAPACITY SOURCE: M
ROTATTON: NA . ROTATION SOURCE: NA
SUILDING: RC ELEVATION: 291 BLDG /tLEV. $0VRCE:
COLureuLOC AT10H COL / LOC SOURCE -*-

ENVIRONMENTAL ZONts.* ENV. ZONE SOURCE: *

' ACf 'ftRESCE: NAPS UFSAR SECTION 10.4.8 NA -
-NA NA

C

DC 90131, Appendix 4 4, Page 26
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ComPONINT ID: 1*f W 11 .

GA CAflGORVs $2

e a e a e e e e a e e a e e e e gDNPONENT 2 DIN 73FICATION DATA e a e a e a e a e a e e e e

STAT W s $9 UNIT: 01 $Y$ftM FW COMPONINT COD ( VALVE
tPt el FW * +71 to NOST: 10ML : N

9A
R APPLICADLE vtRIFitD Y Rif tRINCE DwG !!715 fM*744

aTURE: VALVE, 6d('g9 37 REVISION: 16
LICATION: $ TEAM RATOR 1*WC t*14 LT*1476 I (LIC DRAWINGt

$0LAT!DN 01 ft$f LOOP DIAGRAMS I

eeeeaee e a e e e e e e OVALNY CLASSIFICATION E.ATA e e a e o e t eeeaeeeee

AS$0C. COMPONENT 10 01 * F W * L T *1476 COMPONENT CODE: 1xMITR

COMPONENT FUNCT10NIS) GA CAffGORY OtFINITIONIS)
$YPs $r$ftM PRi$$UNE 80VHDARf $.1.2.K
!!50 INSTRVMENT !$0LAT!DN 5.4

ea,eee eae ea e aeeaee (OHL DATA eaeaeoeeeeeeeeeeeoee

(ONL SOURCE DOC:
FILis (OHL Ft DRAWING: REG. GUIDE 1.97:
INTERFACE: (OHL LOOP DOC '
FUNCT10N EOML $fATU$s
JN DAT[a MAINT. CATEGORY: $00ND REASONS TO CONTRARY ($RC):

eeaee a eae ae e eee COMPONENT PVRCHASING DATA eeeaeeeeeeeoeaee

MANUFACTURER: d N[ CM ! 40/ MFGR SoutCE:
MODEL OR CATALOGe t * 4/["h 6N" 'bM MobtL $0VWCE: *

P.O. HQ.: *d.8 376/3d P.O. SOURCE: -

SERIAL N0.3 $1 RIAL NO. 50VPCE:- *

STOCK No.: STOCK No. SOURCE:
PUICNAit $PEC.: * /[M[ * MOM PURCHA$( $PEC. $0URCE : a *

PURCHASE R10.1 PURCHA$t REO. SOURCE:* -

CODE $ AND STANDARDS:
.

JMENT: *

REG. RE0V!REMENT&s *

KEF DOCUMENT: *

eaeaee e e ea e e ee a MICHANIC AL EQU1FHENT DAT A eeeeaeeeaeeaeoee

FLOW DIAGRAM VALVE DESIGNATOR: w* NOMINAL S!!!: .75 NOMINAL $1ZE SOURCE: 91'

COMPONENT DESIGN PRES $URE: 7 f tMPE RATURE : COMP. Ot$1Get SOURCE : 46*

$YSTEM DESIGN PRE $$URt c400 ftMPERATURE: 444 SYSTEM DESIGN SOURCE: 64
SYSTEM Wo# KING PRE $ tut [ als TEMPERATupti 440 SYSTEr WOREING $0U#CE: De

i

oeeaea e a eeaeeee ELECTRICAL (GUIPMENT DATA eeoeeeeaeeeeeaee

P0YER SOURCE: NA POWER PNA$t s NA POWER SOURCE SOURCE: NA
ELECTR! CAL PowtR VOLTAGE: NA P0wtR CURRENT: NA CURRENT Sovect: NA
Ett AL CONTROL VOLTAGE: NA CONTROL CURRENT: NA CONTROL SOURCE: NA
NEfh a$$3 NA NtNA CLA$$ $0U#CE: NA
INSULA' TION CLAS$3 NA INSUL ATION CL ASS $0URCE : NA
FRAME $!2t NA FIAME $1ZE SOURCE: NA
THERMAL /DVERLDAD PROTICTION: NA THERNAL/DVERLOAD $0VRCE: NA

eeaeeaee aeee a eee CTHth COMPONENT DATA e e e e a e e o e e e a e e e a e e

NORMAL CAPACITY: NA UNITS: NA CAPACITY SoueCE: N
ROTATION: NA ROTATION $0UeCE: NA
BUILDING:- RC (LEVATION: 291- BLDG /tLEV. SOURCE:
COLUMN / LOCATION: COL / LOC $0Uett*

ENVIRONMENTAL ZONE: ENV, ZONE $0URCE **

ADDi REFERENCE: NAPS UFSAR $(CT10N 10.4,$ - NA
NA NA

Cl is

O
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COMP 0NINT 10: 1 FW*FZ
'

GA CAftGORT: $R

s eeeeee e e e e a e e e e COMPONENT IDENTIFICATION DATA e e e e o e e e a e a e a e

ST At*w' $9 UNIT el SYST!M FW COMPONINT CODE VALVE
tf P' 01*FW * *FE 10 NOST: t0ML: N

9APLICATION:
R APPLICABLE: f4 vps!Fl[D Y REftttNCE DWG 11Pil*FN 74A |

..aTURt VALVi g 6 A d8 b REVI$10N: 16 ,

$1E AM GENERATOR 1*@t 1A LT*14T$ 1 ELEC DRAWING: ;

$0LATION el itST LOOP DIAGRAM:

e GUAlbf CLA$$1FICAT!DN DATA e e e e e e e e e e e e e a e e Ieeaea eee ae ee ee

A$50C. COMPOhtNT ID: 01 F W L T 1415 COMPONENT CODE: !XMITR

COMPONINT FUNCT10N($1 QA CAftGORY DEFINIT!0Nlll
SYPS $YSTEM PRES $URE BOUNDARY 6.1.2.K
!!$0 iniihmtNT !$0L ATION 5.4

ea eoe ae e a e e a e oeoea 10ML DATA eaeeoeeeeoeeeeeeeeee

EDML SOURCE ? ?
FILis (OHL FE URAWING: REG. GUIDE 1.971
INTERFACE: (ONL LOOP DOC
FUNCTION: 10ML STATU$r
IN Daft: MAINT. CAftGORY: $0VND RE ASON$ TO CONTRARY ($RCl

aeaee e e a e e e a e e o COMPONENT PURCHA$1NQ DATA eeaeeeeeeeeeeeee

W dMGf Ce * MFGR $0VRCE:MANUFACTURER
d. /f- //6 J[* 8/b * M MODtl $0VWCE:MODEL DR CATALOCE: a *

M f*Jf/4,KJA P.O. $0VRCEP.O. NO. * *

$ERIAL No.: SERIAL NO. SOURCt *

STOCK '80.1 $TOCK NO. $0URCE :
PU2CHA$t $PEC.: * ,Vf 8-dd)3 PURCHA$1 $PtC. SOURCE : *

PUICHA$t At0.8 PURCMAst RtG. $0VRCE:* *

C00ft AND STANDARD $s
.

JMENT: *

REG. Af00!REMENTS: *

Ctf DOCUMENT: *

aeeae a e e a e oea ea MICHANICAL [0UIPMENT DATA eeeeaeeaeeeeeeae

FLOW DIACRAM VALVI DESIGNATOR NOMINAL $!ZE .7$ NOMINAL $12E SOURCE: 01
COMPONENT DESIGN PRE $$URE: 6TU TtMPERATURt COMP. DESIGN SOURCE: 46*

SY$ FEM DESIGN PRi$$Utts 1100 TEMPERAfutti 440 SYSTEM DESIGH SOURCE: et
SYSTEN WORKING PRES $URE: 450 ftMPERATURt 440 SYSTEM WORKING SOURCE: 64

-eoeaea eaea ee e ee (LECTRICAL EQUIPMENT DATA eoee e*eaeeaeeaee

POWER SOURCE: NA POWER Pe4A$t s MA POWER $0UNCE SOUSCE: NA
ELECTRICAL POWER VOLTAGE: NA POWER CURRENT: NA CURREIFT SOURCE KA
ELECTRICAL CONTROL VOLTAGE: NA CONTROL CURRENT: kA CONTROL $000CE: NA
NEMA CLA$$s NA HIMA CLA$$ $0URCE NA
INSULATION CLA$$4 NA INSULAT!0N CLA$$ $0VRCE: NA
FRAME $1ZE NA FRANE $1ZE SOURCit'NA
THERMAL /0VERLCAD PROTECTION: NA THERMAL /0VERLOAD $0Uects MA

eaeaeeea eeeeeeae DTHER COMPONENT DATA e a e a e 5 a e e a e a e e a e a e

No: MAL CAPA61TY: NA UNIT $a NA CAPACITY SOURCE: N
ROTATION: NA totATION SOURCE: NA
SUILDING: RC tttVATION: i' 1 N$.'tLEV. $009CE:

COL / LOC SOURCE:COLUMN / LOCATION: *

ENV. 2ONE $000CE:ENVIRONMENTAL ZONE: **

A DD' *tFERENCE: NAPS OFSAR SECTION 10.4.5 %,

NA NA
CO. .:,

LO.

t . .
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COMP 0MitiT ID: 1 FW*FS
GA CaftGORY: SR

e e e a e e a e e e a e e a e e COMPONtNT IDENTIFICAf!ON DATA e o e e e a e e aee.

STA? N : 69 (SNIT el STSTEN: FW COMPONENT C00ts VALVE
'

Wei 91*FW * +73 (9 NOST: (GML: N

9A
R APPLICABLE: N VERIFitD T RIFERENCE DwG 11715.FM.74A

. Tutta VALVE, St.cg,f REVIS10N 16
LICATION: STIAM G ATOS 1*#C t 1 A LT*1475 I - ELit DRAWING:

50LAT!0N 01 TEST LOOP DIAGR AN

a e e a e e e e e a e e e e e OVAllif CLAS$1FICAT10N DATA e e e a e a e o e e e e e e a e

ASSOC. COMPONENT ID: el FW *LT 1475 COMPONENT CODE: IIMITR

COMPONENT FUNCTION (S) 04 CAftGORY DEFIN!TIONIS)
SVPB SYSitM PRESSURE 80VNDARf S.1.2.K

'
1 !!SO INSTRUNINT ISOLATION S.4

|

eeeaee e e e ea eeeaee n (ONL DATA eaeeeaeeeeeeeeeeeeAe |
|

tOHL SOURCE DOC: |FILE: 10ML FE DRAWING: RtG. GV!DC 1.97:
INTERFACE: EOML LOOP DOC: .

FUNCT!DN 10ML STATVS $
*.n DATE: MAINT. CAftGORY: SOUND REASONS TD CONTRARY (SRC):,

eeeae eea e ee eee a COMPONENT PcRCHASING DAT A eeeaeaeeae eaeeee

NN N / M'MANUFACTURtR MFGR SOURCE:
MODEL OR CATALOCet * s/,f[* // 6 7 t)* * 8/0 *M MODEL SOU9CEI'*
P.O. No.4 - (fg J yg, y,3, P.O. Souett *

SERIAL No,i SERIAL NO. SOURCE:- *

$TOCK NO : $TOCK NO. SOURCE:
PUICHASE SPEC.: AM)/'* d C) 3 PURCHASE SPEC. 50Uttts *

*

PURCHASE Rte,t PURCHASE Rte. SOURCE:- *

CCDil AND STANDARDS: *

*
|

O"-
REG. REQUIREMENTS: *

RtF DOCUNINT:" -

eeaee ea e e e ea e e e MECHANICAL EQUIPMENT DATA reeaeaeeaeeaeaee

FLOW D;AGRAM VALVE DESIGNATORs 6 - NOMINAL SIZE , FS NOMINAL $12t SOURCE: 01
. COMPONENT DES!CN PRESSURE: 60s TEMPERATuets * COMP. DESI0tt 50Uects 46

SYSTEM DESION PRESSURE: 1100 -1tMPERATutti 440 SYSTEM DEstem SOURCE: to
SYSTEM WORKING PRES $usti 650 ftMPERATURE: 444 SYSTEM WORKING SOURCE '64

eeeaseeaeaeeae a ELECTRICAL (GUIPMENT DATA eeaeaeeeeea eoeea

P0wtR SOURCE: NA POWER PHASE NA POWER SOURCE SOUeCE: NA
ELECTRICAL PowtR VOLTAGE:- NA POwta CURRtt'Ts MA CuaRENT SOURCE: NA
ELECTRICAL CONTROL VOLTAGE: NA CONTROL CURRDIT NA . CONT 90L SOURCE: NA
NEMA CLASS: NA NEMA CLASS SOURCE: NA-
INSULATION CLAS$3 NA INSULATIcel CLASS SOUSCE: NA
FRAME $12t - NA FRAME $12E SOURCE: NA
THERMAL /0VtRLOAD PROTECT 10N NA THERMAL /0VERLOAD SOURCE: NA

eaeeeaeeeae a eaee OTHER COMPONENT DATA e e a e e e e a e a e e e e e - o e a

- NORMAL CAPACITf NA UNITS: NA CAPACITY SOUNCE: N'

#0iATION: NA ROTATION SOURCE . NA
tu!LDING: RC LLEVATION: ~ 291 BLDS/tLEV. SOURCE:

COL / LOC $000CE:-COLUMN / LOCATION: *

ENV. 20NE SOURCE:ENVIRONMENTAL 20eet *-

' ADD' . %EFERENCE: NAPS UFSAR SECTION 19.4.S NA ,

NA NA
CO . .:-

.

F REPORT. .
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ft0 GRAM WPTf)ll? 0 Ll',7 DAT A list Ct PORT 10/e2/91 15:47 PA.1 1
,

COMP 0Nitti ID: 1*fW*14
GA CAftGCRY $2

e e e e a e e a e e e e e e a e COMPCwf NT IDENTIFICATION DATA e e a e e e e e a e a e e e

STs $9 UNITS 01 STSTEM: FW COMPONfNT CODL: VALVE
% 01' f W * =74 10 NOST: N 10ML: N

) R APPLICABLE: N VERIF1(Ds V RE F E RE NC E DWG 11715 FM* 74A
E WLAIutti VALVE, clott REVISION: 28

APPLICATION: ST[ AM GENf RATDR 1 PC*t*1A LT 1476 I (LtC DRAWING:
SOLATION, RDOT VALVE 01 IIST LOOP DI ACRAMs

e eeea ee ea eee e e e OVALITY CLAS$1F1CAI!ON DATA e e a e e e e e e e e o e a e e
,

ASSOC. COMPONtNT ID: OlatW *LT -1474 COMP 0 MINT CODt t IKMITR

COMPONtNT f uNCT10Nt$1 GA CAf tcoRY D(FIN 4TIONIS)
SVPB SYSTEM PRES $Utt BOUNDARY S.1.2.K
!!$0 IN$f* LENT ISOLATION 5.4

eeeee e e e e e e a eaeaee (OHL DATA ea eeeeeeaeeaeeeeeeee

(ONL SOURCE DOCi
FILE: COML ft DRAWINGt R(G. QUIDE 1.973
1NilRFACI (ONL LOOP DOC
FUNCT10Nt IOML STATUS:
IN DAT[I MAINT. CAftGORys SOUND RtASONS TO CONTRARY ISkcit

a eeeae e e e e a eaee COMPONENT PURCHASING DATA eeeee eeoeaeeeeoe

MANUFACTURfts C41e C DL, INC MFG 8 LOURCE: *3
MODEL OR C AT ALOGe t th fJ = // 6 M* FM* 8 D MODEL SOURCtt -

P.O. NO
SERIAL No.: -

O g/*,J g y M P.O. SOURCE *

SE RI AL No. SOURCE : *

STOCK NO.: STOCR NO. SOURCE:
PU2CHAst SP(C. - WP -40.2.3 ruRCHAst SPrC. SOU.Ct *

PU* CHASE REQ.: $ 12T PURCHASE Rf 0. SOURCE *

CDP * 'ND STANDARD $s
#1 A4 E$ At A12

WCUMENI *

REC Et0VIRENENIS: 04 02

REF DOCUN(NT: *

eaeaee e,e a e a e e a MtCNANICAL EQUIPMENT DATA eeaeeeaeaeaeeaee

FLOWDIAGRAMVALVEDESIGNATORgi [ ftMPERATUtt 640 COMP. DESIGN SOURCE; 46
NOMINAL $122: $/4 NOMINAL $12f SOUWCE: $1

COMPONENT DESIGN PRfSSURE:
SYSTEM DESIGN PRES $URE: 1985 TEMPERATUtt: 560 SYSTEM DESIGN SoveCf to
SYSitM WORK!NG pat $$Uht: 100$ TEMP (PATURE: 645 SYSTEM WORKINS $0Uects to

eeeeae aea e a e e e a (LlCTRICAL (00!PfitNT DATA eeeaeoeeeaeeeeea

POWER SOURCE: NA POWER PMASE: NA POWER SOURCE SOURCE: NA
ELECTRICAL POWER VOLTAGE: MA POWIR CURRENT: NA CURP(P'T SoveCE: NA
ELECTRICAL CONTROL VOLTAGE: NA CONTROL CURRENT: NA CONTROL SOURCE NA
NEMA CLAS$4 MA . NEMA CLASS SOU9CE: NA
INSULATION CLASS: MA INSUL ATION CL ASS SOUpCE: NA
FRAME $1ZE M4 FRAME SIZE SOURCE: M4
THERMAL /0VERLOAD PROTECTION: NA THERMAL /0VERLOAD SOURCE: MA

eeeaeeaeeeeeaeae OT HE R COMPONENT D A T A e a e e e e a e e a e e a e e a e e

NORMAL CAPACITY: NA UNITS: NA CAPACITY SOUSCE: N
R3TATION: NA ROTATION SouaCE: NA
BUILDING: RC (LEVATION: 291 St.DG/tLtv. SOURCE: *

COLUMN /LOCAT10N: COL / LOC SOUSCE:- *

ENVIRONMENTAL ZONE: ENV. ZONE SOURCE :* *

AD' TFERENCE: NAPS UFSAR StCTION 19.4.$ NA
NA NA

C J
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COMPQNtNT jDj !PFO*F$
CA CAltG0Rf 1R

e a e e e e a e e e e e e e e o COMPoestNT IDENTIFICAT!DN DATA e e e e a e e e a e e e o e i

ST AY"We 69 UNIT el SYSitM FW COMPCattNT CODt VALVE i

WP' el FW * 15 (0 NOST: t0ML: N '

9LICATION:
R APPLICABLts, td VJRIFitD Y RE F E RE NCE DwG 11715 fM 744

. .Tutei valvt,chts* 624Be Rev!$10N 16 ;

Sit AM GENERATOR 1*RC t*14 LT*1474 I (LEC DRAWI8eG '

$0LAT!0N 01 f tST LOOP DIAGRAN

e a e e e e o e e e e e e e e OVALITY CLAS$1FICATION DATA e o e e e e e e a R e e e e e e

ASSOC. COMPQNENT IDt 01 FW LT 1474 COMPONINT CODis IKMITR

COMPONENT FUNCTION ($ $ fe4 C Af tG0ff DEFINITIONi$)
$tPB SYSTEM PRESSURE BOVNDARf 5.1.2.K
!!b0 1N$TRUMENT ISOLATION $.4

eaea ee ea eea ee a eeee (OML DATA eeee eoeeeae4 eeeaeeen

(ONL SOURCE DOC
FILE: (ONL FE DRAW!NG: Ris. GUIDL 1 A F.
INTERFACE: (ONL LOOP DOC s
FUNCil0Nt (ONL STATUS:
IN Daft: MAINT. CAftCORY: $0VND RfA10sts TO CONTRARY (SRC):

eaeaee e eaea e ae e COMPONENT PURCHA$1NO DATA 4 eaeae eaeeeeaeea

MANUFACTURER: N
*

/ MFGR LOURCE:M0CEL OR CATALOGet v. h e h 6 8 - M '', M n0pgg goyeeg, .
P.O. NO. - d A T ,f f0*/,./.2 P.O. SOURCE *

$ TRIAL No.: SERIAL No. SOURCE:* *

STOCK No.: STOCK No. SOURCE:
PUICHASE $Pic.: /WA 0023 PURCHA$t $Ptf". SOURCE:

'
*

PURCHA$t REQ.: PURCHA$t REG. SOURCt s *

CODE $ AND STANDARDS:
.

sMENT: *

REG. At0VIREMENTS: -

K!F DOCUMENT: *

aeaeee eee e e e e a e MICHANICAL EQUIPMENT DATA eaeaeeeaeeeaeaee

FLO*J DIAGRAM VALVE DESIGNATOR: ifGG . NOMINAL b42E .75 NOMINAL $12[ SOURCE: el
COMPONENT DESIGN PRES $URt 608 TEMPERATURE: COMP. OtSION SOURCE: 46*

SYS'itM DESIGN PRESSURE: 1100 ftMPERAtuRE: 444 SYSTEM DESION SOURCli e4
SYSTEN woRKINO PRES $URE: 850 TEMPERATURt 440 SYSTEM WORKING SoueCE: et

.'
,

eeeae e e aeea a e e e ELECTRICAL EQUIPMENT DATA eaeeeeeaeeaeeeea

POWER SOURCEt NA POWER P J.Sta NA POWER $0Uect $0URCE: NA
ELECTRICAL PowtR Y0LTAGE: NA POWER CURRENT: NA CuteDFT $0UeCE: NA
(LECTRICAL CONTROL VOLTAGF* NA CONTROL CURRENT: Na CONTE 0L SOUects Nt
NEMA CLAS$a MA NEMA CLASS SOURCE: NA
IN$ULATION CLAS$s NA- IN$ULATION CLASS $0UeCE: NA

*
FRAME $12Ei NA FRAME $1ZE SeveCE: NA
THERMAL /0VERLOAD PROTECTT~ ;tA THERMAL /DVERLOAD SOURCE: NA

eeaea eeaea e a e s a . OTHER COMPONENT DAT A e aeeeeaeaeaeaeaeae

NORMAL CAPACITY: NA- UNITS: NA CAPACITY SOURCE: M
ROTATION: NA ROTATIces SoueCE: NA
tu!LDING: RC ELEVAT10N: Se2 BLDG /ELEV. SOURCE:

COL / LOC $0UeCE:COLUMN / LOCATION: *

ENVIRONMENTAL ZONE: ENV, ZONE $0UeCE: **

ADD' REF E RDeCi s NAPS UFSAR SECTION 10.4.$ NA
NA NA

CG ha

O:
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Peos#AM WPT21517 '
~

70 LIST' DATA'f A$E REPC57 T~ 1Tl02./ d l'5 N T 5 3 ~
"

~ I
P

# Co m ' ID: 1. F tf * 76-

(A CATEGORY: 54
. ,i

e e a e e e a e e e e a e e e a COMP 0NEl|T IDENTIFICATION DATA e e i e a e a e e a e.e e e '

$TA.""+$9 UNIT: 91 -SYSTEM: FW COMPONENT 00DE: VALVE f
t>P T e)*FW - 76 EQ N05T M EONL N

-

,

.. LPPLICABLE: ' VERIFIED: V- REFERENCE DwC 11715 FM*744
g f...ATURE: VALVE, 64.48 6 .. 'REVIS!0N 24
ArrLICATION: $ TEAM C Refoe 1 #C E 1A L1 1477 f ELEC DRAWING:

$0LATION 81 TEST LOOP DIAGRAM:

a e guALIYY CLASSIFICATION 1ATA e o e a e e e e a 's e e a e e eeeeaeeee a e eee

A$50C, COMPONENT ID: el FW -LT -1477 COMPONENT CODE: IXMITR

COMPONENT FUNCTION 15) QA CATEGORY DEFIAITIONis) '

$YP5 $YSTEM PRESSURE 800 EARY 5.1.2 K
IISO INSTRUMENT ISOLATION 5.4

,

eeeae eee a e e eeaeeee E9% DATA e aeaeeeeae eae eeeaeee
>

EONL SOUPCE DOC:
*TLE: EQML FE DRAW 1MGs REQ. GUIDE 1.97:
UtTERFACE: EOML LOOP DOC
FUNCTION: EGML STATUS:
IN DATE: MAINT. CATEGORY: SOUND REA$0NS To CONTRARY iSRC):

eeeaee e ee eeaeae COMPONENT PARCHASING DATA eeeeae a eeaeeaeee

i MANUFACTURER: 4b b ;;^. - - n= 4 d h 7 d@7 /J/ [ft. MFGR SOURCf -

' H0 DEL OR CATALOGe a ti.;;;T v. '7f. gGJ p. g .y / MODEL $0VRCE: -

P.O. NO. - W * d /V Q f (,, Y J A P.O. Soutf's -
$ERIAL NO : SERIAL NO. $0URLas -*

'

STOCK No.: STOCK NO. SOURCE:
PU% CHASE $PEC.3 w ui; 'Y M =MM) 3 PURCHA$E SPEC SOURCE: -

PU? CHASE REG.: 1 2A3 6 PURC(ASE REG. SOURCE: *
..

t
CODES 4ND STANDARD $3
A2 A30 821 C4 C12 K1 K3

. AENT: -

EEC, REQUIREMENTS: 02 :$

REF DOCUMENT 04

eaw ea eea e e ee a ee MECHANICAL EQUIPMENT DATA eeeaeaeaeeaeeeee

FLotJ DIAGRAM VALVE DESIGNATOR: se0MINAL SIZE: .75 NOMINAL SIZE SOURCE: et
. COMPONENT DESIGN PRESSURE: W TEMPERATURE: 500 COMP. DES!(J: SOURCE: 44
SYSTEM DESIGN PRE $5URO lite TEMPERATUREt 448 SYSTEM DESIGN $0URCE: #4
SYSTEM tt0RKING PREssVRE: abe TEMPERATURE: 440 SYSTEM WORKINS SOURCE: to

e_e e e a e aeaeoe aea ELECTRICAL E9UIPMENT DATA e aeeaeeeoeaeoesa
~

POWER SOURCE: NA power PNA&& NA POWER SOURCE $0USCE ' NA
-ELECTRICAL PotdER VOLTACE: NA Pow (R CURRENT NA ' CURRENT SOURCE: NA
-ELECTRICAL CONTROL VOLTAGE: NA : CONTROL CURRENT: NA CONTROL SOURCE: NA

NEMA CLASS: NA NEMA CLASS SOURCE: NA
INSULATION CLA35: NA INSULATION CLASS SOURCE: NA
FRAME SIZE NA FRAME SIZE SOURCE: NA

' THERMAL 0VERLOAD PROTECTION: NA THERMAL /DVERLDAD SOURCE: NA

e.eReea eee a ee aeee OTHER COMPONENT DATA e a m-e a e e e a e a e e a e a e a

NCRMAL CAPACITVs NA UNITSt.MA CAPACITY SOURCE:. M
20TATION: NA

. ROTATION $00RCR NA'
:SUILDING: - RC ELEVATION: 291 -SLDG/ELEV.-SOURCE: --

COLUMN / LOCATION: COL / LOC SOURCE:* -

ENVIRONMENTAL ZONE: ENV. ZONE SOURCE:* -

' ADO: "F E RE NCE : NAPS UFSAR $ECTION 10.4.3' N4|
NA NA

Con : *

O
,
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PROGRAM WPT11517 4 LIST DATA BASE REPORT -10/02/91- 15:47- FA*E 4
~

COMPONENT ID: 1 FW 77
04 CATEGORY: SR -;

eaeae eeeae e ae e e e COMPONENT IDENTIFICATION DATA e a e e a e e a e e e a e a

STA* 'e 59 UNIT: el SYSTEM: FW COMPONENT CODE VALVE
01*FW - 77 EQ HOST: EQML: M

. [V"' R APPLICA8LE: N VERIFIED: Y REFERENCE DWG 11715 FM-74A
L 2em.tATUREt VALVE, 6/o ' ' 8 REVISION: 16
APPLICATION: STEAM G RATOR i RC E 1A 1,T 1477 I ELEC DRAh.NG:

SOLATION 01 TEST E00P DIAGRAna

eeaee eee a e a ee e a QUALITY CLASSIFICATION DATA e e e a e e e e e e.e e e e a e

ASSOC. COMPONENT ID: 01 FW -LT -14?? COMPONENT Cf " 'FMIIR

COMPONENT FUNCTIONtS) GA CATEGORY D 'N , its)
- SYPS SYSTEM PRESSURE 80VHDARY $.1.E.R

!!s0 INSTRUMINT ISOLATION 5.4

eeeea eee e a e e e e aeae EDML DATA e ea e e aeeeaeeaeaeaeoe

EONL SOURCE DOC:
FILE: EONL FE DRAh!NG: REG. GUIDE 1.97:
INTERFACE: EQML LOOP DOC:
FUNCTION: EQML STATUS:
IN DATE: MAINT. CATEGORT: SOUND REASON $ TO CONTRARY (SRCI:

eeeae e e ea e e a e a e COMPONENT ' PURCHASING DATA e eaeea eeaeeee aee

'1ANUFACTURER: d 'M [ d v 4 @ !/ 6 3 [ ~ I #0 d O
I '

MFGR SOURCE:
0 /$ - MODEL SOURCE:MODEL OR CATALOGe: *-

C M f f 94,*/ J,2 P.O. SOURCE:P.O. NO. -*

EERIAL NO.: SERIAL NO. SOURCE:* *

STOCK No.: STOCK NO. SOURCE:
PUICHASE SPEC.: - M [-80)3 PURCHASE SPEC SOURCE: -

PUICHASE REQ.: .1)RCHASE REQ . SOURCE :* *

C00F* ' 4ND ST ANDAPDS:

,,UMENT: -

-KEG. REQUIREMENTS: *

CEF DOCUMENT: *

.eeaee aea e e e e e a e MECHANICAL EQUIPMENT DATA e eoeeae eeeeaeeee

FLOW DIACRAM VALVE DESIGNATOR: S"" - NOMINAL SIZE .75 NOMINAL SIZE SOURCES $1
COMPONENT DESIGN PRE $$URE: 476 TEMPERATURE: COMP. DESIGN SOURCE:'46-

SYSTEM DESIGN PRES $URE: 110e TEMPERATURE: 440 SYSTEM DESIGN SOURCE: 08
SYSTEM WORKING P ESSURE: 850 TEMPERATURE: 440 SYSTEM WORFING SOURCE: OS

-|eamoa eee ae a e e a e ELECTRICAL EQUIPMENT DATA eeaeeaeaeeeeeeae
<

POWER SOURCE: NA POWER PHASE: NA POWER SOURCE SOURCE: NA
ELECTRICAL POWER VOLTAGEt NA POWER CURRENT: NA CURRENT SOURCE: NA
ELECTRICAL CONTROL VOLTAGE: NA CONTROL CURRENT: NA CONTROL SOURCE: NA
NEMA CLAS$8 NA NEMA CLASS SOURCE: NA
INSULATION CLASS: NA INSULATION CLASS SOURCE: NA
FRAME SIZE NA FRAME SIZE SOURCE: NA

'THf9 MAL /0VERLOAD PROTECTION: NA THERNAL/0VERLOAD SOURCE: NA

eaeeeaeaea ea e eae OTHER COMPONENT DATA e aeaeeaeeaeaeeeeae-

NORttAL' CAPACITY NA UNITSt NA CAPACITY SOURCE: N
.CGTATION: NA ROTATION SOURCE: NA
SUILDING: RC ELEVATION: 262 SLDG/ELEV. SOURCE:
COLUMN / LOCATION: COL / LOC SOURCE:-

ENVIRONMENTAL ZONE: ENV. ZONE SOURCES---

AD" SEFERENCE: NAPS UFSAR SECTION 18.4.5 MA
NA NA

CO. . $s

fh
Q F REPORT
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COMPONENT ID: 1 FW 142
QA CATEGORY: $R

.eeeeeoeeeeae e e e e CohPONENT IDENTIFICATION DATA e e e e e e a e e e a e a e

STAffnN 59 UNIT: el $Y$ TEM: FW COMPONENT CDDE: VALVE
UP' ' 01 F W 102 EQ HOST: EONL: N-

. /7 R APPLICABLE: VERIFIED: Y REFERE KE DwC: 41715 FM 74A
( ) ATURE: VALVE, g g/ 6/4 8 6 REVISION: 16
AntICATION: STEAM GENERATDR 1-RC E 18 LT 1486 I ELEC DRHING:

LOLATION 01 TEST LOOP DI AGR AM:

a e QUALITY CL A$$!r1 CATION DAT A eeeee e a e e e e's e aeaeaeeee a e a e e e e

ASLOC. COMPONENT ID: 01 FW LT 1486 COMPONENT CODE : 1xMITA

COMPONENT FUNCTIONIS) QA CATEGORY DEFINIT 10kt$1
$Yft SYSTEN PRESSURE BOUNDARV $.1,2 R
1150 INSTRUMENT I.0LATION $.4

eeeaee ea e a e a e e e a e e EQNL DATA e aeeaeo e e ,eea eeae oea

EONL SOURCE DOC:
FILE: E WJ . t DRAWING: REG. CUIDE 1.97:
INTE% FACE: EOML LOOP DOC
FUNCTION: EQML STATUS:
IN DATE: MAINT. CATEGORY: $0VND REASONS 70 CONT 3ARY ($RC):

aeeae a e e e o e e o e a CONPDFENT PURCNA$1NG DATA e e a e ea ee eaeaeaee

MINUFACTURER: dY N
'

MFCR SOURCE:
MODEL OR CATALOCs: -d'9J *N 3bN' MODEL SOURCE: *

P.O. No.: - O / V f 7 / (., Y J .,1 P.O. SOURCE: -

SE2IAL NO. - SERIAL No. SOURCE: -

STOCK NO. STOCK NO. SOURC.///[" (Y'M,,3 PURCHASE SPEC, SOURCE:PUICHASE SPEC.: -

PUICHASE REQ.: - PURCHASE REG. SOURCE: -

CODES AND STANDAROS:
.

4 fME NT : -

v
CEC. REQUIREMENTS: -

REF DOCUMENT: -

eeaea e e a e e a e a e e MECHANICAL EQUIPMENT DATA ea e e ae a eeaeae aea

FLOW DI AGRAN VALVE DESICH ATOR t NOMINAL $1ZE .75 NOMINAL SIZE SOURCE: el
COMPONENT DESIGN PRES $URE: see TEMPERATURE: COMP. DESIGN SOURCE: 46-

SYSTEM DESIGN PRESSUREi 110G TEMPERATURE: 440 SYSTEM DE$1CN SOURCE: 88
Sv5 TEN WORKING PRESSURE: 850 TEMPERATURE: 440 SYLIZM WORKING SOURCE: 64

eaeea e a e e a e e e e a ELECTRICAL EQUIPMENT DATA ee a eeeaeaeeae eoe

power SOURCE: NA power PHASE NA POWER SOURCE SOURCE: NA
ELECTRICAL power VOLTAGE: KA PowtR CURRENT: NA CURRENT source: NA
ELECTRICAL CONTROL VOLTAGE: NA CONTROL CURRENT: NA CONTROL SOURCE: NA
NEMA CLASS: NA NEMA CLASS $0URCE: NA
INSULATION CLA$$: NA INSULATION CLASS SOURCE: NA
FRAME $1ZE t MA FRAME $IZE SOURCE: NA
THERMAL /0VERLOAD PROTECTION: NA THERMAL /0VERLOAD SOURCE NA

eaeeae e a e eae e aee OTM R CONPONENT DATA e a e e a e a e a e a e e a e a e a

NORMAL CAPACIh a NA UNITS: NA CAPACITY $0URCE: N
ROTATION: NA ROTATION SOURCte NA
BUIL DING : RC ELEVATION: 291 BLDG /ELEV. $0VRCE:
COLUMN / LOCATION: COL / LOC SOURCE:-

ENVIRONMENTAL ZONE: - ENV. ZONE SOURCE: -

ADDL REFERENCE: NAP $ UF$AR SECTION 10.4.3 NA
NA NA

CL >:

C
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"
COMPON(WT ID: 'l*FWel$)
04 CATEGORY: SR

e e e e-o e e a e a e a e a e a COpr0 MENT IDENTIFICATION DATA e e a e e e e e e e e e a e

STATION: 59 UNIT: #1 SYSTEM: FW COMPONENT CODE VALVE
WPT el FW * 105: EQ NOST: EONL N
/'d . R-APPLICABLE vtRIFIED: Y REFERENCE DWG 11715+FM 74A

br)LICATION:I .TURE: VALVE, C M 9d'.. REVISION: 16
STEAM CENERATOR 1-RC*E 13 LT*1446 I ELEC DRAWING:
SOLATION 01 TEST 100P DIAGRAM:

_aeeae e ae e eaea e a GUALITY CLASSIFICATION DATA s e e e e a eeeaeeeeee

ASSOC. COMPONENT ID: 01.FW *LT 1486 COMPONENT CODE: IXMITR-

COMe0NENT FUNCTION (S) QA CATEGORY DEFINITIDHis)
SYP8 SYSTEM PRESSURE BOUNDARY S.I.2.K

_

11%0 INSTRUMENT ISCLATION S.4

eaeae e a e e a e a e eeeee EONL DATA e a eeeaeae a eeeaeeeeae

ECHL SOURCE DOC:
;

FILE: LONL FE DRAWINC: REC. GUIDE 1.97 ]
INTERFACE: E0ML LOOP DOC: :

FUNCTION: EGML STATUS:
IN DATE: MAIKT. CATECORY: SOUND REASONS TO CONTRARY ISRC):

1

eeaee a e a e a ea e a e COMPONENT PURCHASING DATA eaeaeiseae aeeeeea

MANUFACTURER: d k/ k W N#
/ MFGR SOURCE:

#.Pi-4GJ O 8/6*1d MODEL SOURCE:MosEL OR CATAL0Cas - -

doVI"jggy g P.O. SOURCE:P.O. No.: = =

SERIAL No.: SERIAL NO. SOURCE: -

STOCK No.:
.j44ff, y PURCHASE SPEC. SOURCE:

STOCK MO. SOURCE:
PUTCHASE $PEC. : * -

PUICHASE PEQ.: PURCHASE REQ. SOURCE:- -
1

J

CODES AND STANDARDS:
.

MENT: -

CEG. REQUIREMENTS: -

REF DOCUMENT: *

.eeeeeae e a ee a eee NECHANICAL EQUIPMENT DATA eeaeea eeeeeeeeae

FLOW DIAGRAM VALVE DESIGNATOR: h NOMINAL SIZE .75 NOMINAL SIZE SOURCE: el
COMPONENT DESIGN PRESSURE: W TEMPERATURE: COMP. DESIGN SOURCE: 46-

SYSTEN DESIGN PRES $URE: lite TEMPERATURE: 448 SYSTEM DESIGN SOURCE: to
SYSTEM WORKING PRESSURE: 850 TEMPERATURE: 448 SYSTEM WORKING SOURCE: to

'

eeeee oea n.e eee ee ELECTRICAL EQUIPMENT DATA eeaeeaeaeeoeaeae

POWER SOURCE: NA POWER PHASE: NA POWER SOURCE SOURCE: NA
ELECTRICAL POWER VOLTAGE: NA PCWER CURRENT: NA CURRENT SOURCE: NA -1
ELECTRICAL CONTROL VOLTAGE: NA CONTROL CURRENT: NA CONTROL SOURCE: NA |
NEMA' CLASS: . NA NEMA CLASS SOURCE: NA
INSULATION CLASS: NA INSULATION CLASS SOURCE: NA
FRtME SIZEt MA FRAME SIZE SOURCE: NA '

THERMAL /0VERLOAD PROTECTION: NA THERMAL /0VERLOAD SOURCE: NA

eeaea eae aeaeeaee OTE R COMPONENT DATA e a e e e e a e e e e a e a e e a e

NOINAL CAPACITY: NA UNITS: NA CAPACITY SOURCE: M
ROTATION: NA ROTATION SOURCE: NA
BUILDING: RC ELEVATION - 291 BLDG /ELEV. SOURCE:
COLUMN / LOCATION: .- COL / LOC SOURCE:
ENVIRONMENTAL ZONE: ENV. ZONE SOURCE:-- ]

-

ADDL. REFERENCE: NAPS OF$AR SECTION 14.4.3 NA
NA NA

Cl- .:

;

I

i

'i
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PdGRAM WPTg1517- 4-LIST DATA SASE REPORT 10/02/91 18:50 PAGE 1

v
COMPONENT ID: 1 tU 104
04 CATE90RY SR

(eeaeae ee eeeae a e a COMPONENT IDENTIFICATI0M DATA e e e a e a e e a e e a e a

STA' 59 UNIT: 01 SYSTENs FW COMPONENT CODES nLVE
*~ el-FW 104 - EG MOST: EONL N-

_ \ R APPLIC ABLEL _Jf ERIFIED: Y. REFERENCE DWG: 11715 FM 74A
.

JMLLATUREI VALVE,4htsf.) / REVISION: 16
APPLICATION: STE AM GENERATOR 1 RC E-IB LT 1485 I

. TFST LOOP DIAGRAM:
ELEC DRAWING:

SOLATION el

a GUALIiY CLASSIFICATION DATA J e e e a e a e e e e a e e e eeeeea e a e a e e ae e

ASSOC. COMPONENT IDt 01 FW *LT 1685 COMPONENT CODE: IMMITE

COMPONENT FUNCTION (S) 04 CATEGORY DEFINITION (S)
SYPD SYSTEM PRESSURE 80(INDARY $.1.2.K
ZISO INSTRUNENT ISOLATION 5.4

eeaee e a e a ea e e a ee e a EONL DATA e aeoeaeaeaeaeeaeeea e

EONL SOURCE DOC:
*FILE: EQML FE DRAWING: REG. GUIDE 1.97:

INTERFACE: E0ML LOOP DOC:
FUNCTION: EONL STATUS:
IN DATE: MAINT. CATEGORY: SOUND REASONS TO CONTRARY ISRCI.. $

eeaea e e e a e e a e a e COMP 0 MENT PURCHASING DATA e aeeeeee ee aeaeae

MANUFACTURER: d @ '/ bb'ht6( M GR SOURCE:
O . 7 5 ~ // 6 3 d - S / (, - 3 O MODEL SOURCE:MODEL OR CATALOCE: - -

P.O. NO. C4 r $gg,,4 3|4 P.O. SOURCE:- -

SERIAL NO.: SERIAL No. SOURCE:- -

STOCK NO. STOCK MO. SOURCE:
4 // / - (()) 3 PURCHASE SPEC. SOURCE:PURCHASE SPEC.: - -

PUICHASE REQ.: PURCHASE REG. SOURCE:- -

CODF" ND STANDAsDS:
.

& @ UMENT: -

RIG. REQUIREMENTS: -

REF DOCUMENT: -

'seeea e aea e e e a e . MECHANICAL EQUIPMENT DATA e aeeeeaeeaeaeeae

Flow DIAGRAM VALVE DESIGNATOR: M NOMINAL $1ZE .75 NOMINAL-SIZE SOURCE: Il
COMPONENT DESIGN PRESSURE: 600 TEMPERATURE: COMP. DESIGN SOURCE: 46*

SYSTEM DESIGN PRESSURE: 1100 TEMPERATURE: 440 SYSTEM DESIGN SOURCE: 94
SYSTEM KCRKING PRESSURE: 850 TEMPERATURE: 440 SYSTEM WORKING SOURCE: 94 -

eaeae ae ea eeea e.e ELECTRICAL EQUIPMENT DATA eaeeeeaeaeeaeeea

F0WER SOURCE: NA POWER PHASE NA POWER SOURCE SOURCE: NA'
. ELECTRICAL POWER VOLTAGE: NA POWER CURRENT: NA CURRENT SOURCES-NA-

ELECTRICAL CONTROL VOLTAGE: NA CONTROL CURRENT: NA CONTROL SOURCE: NA
NEMA CLASS: NA NEMA CLASS SOURCE: NA
IMSULATION CLASS: NA ' 1NSULATION CLA$$ SOURCE: NA
FRAME SIZE NA FRAME SIZE $0uttd: NA - >

THERMAL /DVERLOAD PROTECTION: NA THERMAL /0VERLOAD' SOURCE: NA

'e a e a e s's e a e ae a eea OTHER COMPONENT DATA e a e -e e a e a e e e a e e a e e a

- NORMAL CAPACITY: NA UNITS: NA CAPACITY SOURCEt M
. ROTATION HA -ROTATION SOURCE: NA
BUILDING: RC ELEVATION: 291 BLDG /ELEV. SOURCE:

-COLUMN / LOCATION: COL / LOC SOURCE:--
,'

' ENVIRONMENTAL ZONE: . ENV.-ZONE SOURCE:* a'

ADT *FERENCE: NAPS UFSAR STCTION 10.4.5- NA
MA , MA

Cor ;
/
r

'
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> PROGRAM WPT21$17. 4 * L15T DA T A S ASE RE PORT - 10/02/91 15:54 PAGE 2

'"
COMPONENT !D's 1-FN-10$
GA CATEGORY: se

eeeoeeea e a e e e a e o COMPONENT IDENTIFICATIDM DATA e a e e a a e e a e e e e a

ST S $9 UNIT: 41 SYSTEM: F t' COMPONENT CODE: VALVE
el FM - *10$ EQ HOST: EOML: N

(A .) A R APPLICABLEj Ji VERIFIED: Y REFERENCE DWG 11715 FM 74A
M ENCLATURE: VALVE dektf (. kO d 6 REVISION: 16 *

APPLICAT!DN $ TEAM GENERATOR 1 RC E 18 LT 1445 I ELEC DRAWING: '

SOLATION 81 TEST LOOP DIAGRAM:

Reea ee oeaeee e e a GUALITY CLASSIFICATION DATA e a e a e e e e a e e a e e a e

ASSOC. COMPONENT 10: 01*FW *LT ~148$ COMPONENT CDDE: IXMITR

COMPONENT FUNCTIONIS) 04 CATEGORY DEFINITIONisi
SY78 SY$ FEM PRES $URE 8OUNDARY $.1.2.K
IISO INSTRUMENT ISOLATION 5.4

Weeee e a eeee eaeea ee EOML DATA eaeeaeeeaeaeeee eaeea

EONL SOURCE DOC:
F IL E : EONL FE DRAWING: REG. GUID( ).973
INTECFACE: EGML LOOP DOCS
FUNCTION: EONL STATUS:
IN DATE: MAINT CATEGORY: 50VNO RE ASONS TO CONTRARY ($RC):

eeae .e a eee .e ee. COMPO.NT PuRCoi$1,:C DATA . ee.. . .e. eea e.s

O U N ON 'h
O' 76 - ||e T N LC1 $=1 - O f b * d D

MANUFACTVRER: no["
MODEL OR CAT ALOGet - .

P.O. NO. dM T $9[g32 P.O. SOURCE:- *

SERIAL No.: $ERIAL No. SOURCEt- -

STOCK Ho.: $TOCK No. SOURCE:
PUICHA$E $PEC.: Afg4/-CO23 PURCHASE $PEC. SOURCE:- *

. PU.TCHASE REG.: PURCHASE REG. SOURCE s . --

C0F *ND STANDARD $i
,

. OvuCUMENT:-

CEC. REQUIREMENTS: -

Alf DOCUMENT: -

eeaeeea a eea uea e MECHANICAL EQUIPMENT DATA a eeaae eaeeeaeoea

FLOW DIACRAM VALVE DESIGNATOR: NOMINAL SIZE: .7$ NOMINAL SIZE SOURCE: 61-
CON 70NENT DESIGN PRESSURE: 600 TEMPERATURE: ConP. DESIGN SOURCE: 46-

SYSTEM DESIGN PRES $URE: 1100 TEMPERATURE: 440 SvtTEM DESIGN SOURCE: to
SYSTEM WORKING PRESSURE: 8$4 TEMPERATURE: 44e SYSTEM WOREING SOURCE: Se

a.e_e e e aea eaeea ea ELECTRICAL EQUIPMENT DATA eaeaeaaeaeeeeeaa

POWER SOURCE: NA POWER PNA$Es MA. power SOURCE SOURCEt MA
ELECTRICAL POWER VOLTAGE: 34A power CURRENT: NA CURRENT SOURCES-NA
ELECTRICAL CONTROL VOLTAGE: NA CONTROL CURRENT: NA CONTROL SOURCE: NA
NEMA CLASS: NA NEMA CLAS$ SOURCE: NA
INSUL ATION CL ASS: NA INSULATION CLASS SOURCE NA
FRAME SIZE NA FRAME SIZE SOURCE: NA4

THERMAL /0VERLCAD PROTECTION: NA THERMAL /0VERLOAD SOURCE: NA

eeeaea ee aeaeaeae OTHER COMPONENT DATA e a a e a e n = a a e e a a a e a e

NORMAL CAPACITY: NA __ UNITS: NA ' CAPACITY SOURCE: -N. .

COTATION: NA ROTATION SOURCE: NA
BUILDINCs. RC ELEVATION: 291 BLDG /ELEV. SOURCE::

COLUMN / LOCATION: COL / LOC SOURCE:*

ENVIRONMENTAL ZONE: ENV. ZONE SOURCE: --

Ar 'EFERENCE: NAPS UFSAR SECTION 19.4.3 NA

NA NA

f5
.rs:
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#
COMPONE NT ID: 1 FPIS$
GA CATEGORY: SR

oeoaeeeeeeeeeae a COMPONEKT IDENTIFICATION DATA e e a e e e e a e a e e e e

ST AT vret: 59 UNITt el SYSTEN: FW COMPONENT CODE : VALVE
WP~ 01-FW -106 EQ HOST EQML: N-

R APPLICABLE N VERIFIED: Y REFERENCE DwG: 11715 FN 74A
aTURE: VALVE, PNN REVISION: 16

LICATION: STEAN GENERATOR 1 RC E 1R LT-3464 I ELEC DRAWIN0: -

SOLATION 81 TEST LOOP DI ACR AM:

eeea e a e ee e a e ee e OUALITY CLASSIFICATION DATA e e a eee aeee e aee ee

ASSOC. COMPONENT ID: 01 F W -LT 1464 COMPONtNT CODE: IKNITR

COMPONENT FUNCTIONIS) QA CATECORY DEFINITIONIS)
SVPB SYSilN PRESSURE BOUNDARY 5.1.2.K
IIS3 INSTRUNENT !$0LATION 5.4

eaeeae a e e e e e e ae a e e EQNL DATA e a eaee eae a eeea a eaeea

EONL SOUPCE DOC
FILE: EOML FE DRAWING: REG. GUIDE 1.97:
INTEi,F ACE : EQML LOOP DOC:
FUNCTION: EQML STATUS:
IN DATE: MAINT. CATEGORY: SOUND REASONS TO CONTRARY (SRC):

eeaea e e e a e e o e e e COMPONENT PURCHASING DATA e a e ea e eee e ae ee a e

NANUFACTURER: b b hL MFCR SOURCE:/
N00EL OR CATALOG 8 - O , 7 9 - /t O,3 ) - M / 6 - 3 B N00EL SOURCE: -

P.O. NO : - -

SERIAL NO - g47 g'g 33 P . O . SOURC E :
SERIAL NO. SOURCE: -

STOCK NO : STOCK HO. SOURCE:
PUICNASE SPEC.: - A g f'- C(j 2 6 PURCHASE SPEC. SOURCE: -

PURCHASE REQ.: - PURCHASE REQ. SOURCE: -

CODES AND STANDARDS:
.

;

%\ INEHis -(d -

REC. REQUIREMENTS: -

EEF DOCUMENT: -

eeaea e a e a e a e e a e NECMANICAL EQUIPMENT DATA ea eaeeeae eeaeaea

FLOW DIAGRAN VALVE DESIGNATOR: k- HONIMAL SIZE: .7S NONINAL SIZE SOURCE: 81
CONPONENT DESIGN PRESSURE: 60s TEMPERATURE: COMP. DESIGN SOURCE: 46-

SYSTEN DESIGN PRESSUREt 1190 TEMPERATURE: 440 SYSTEM DESIGN SOURCEt SS
SYSTEN WORKING PRESSURE: 650 TEMPERATURE: 448 SYSTEN WORKING SOURCE: SS

eeoae e a e ee ea e a e ELECTRICAL EQUIPMENT DATA eeaeae a eeaeaeaee

POWER SOUPCE: NA POWER PHASE NA power SOURCE SOURCE: NA
ELECTRICAL power VOLTAGE: NA Powt* CURRENT: NA CURRENT SOURCE: NA
ELECTRICAL CONTROL VOLTAGE: NA CONTROL CURRENT: NA CONTROL SOURCE: NA
NEMA CLASS: NA NEMA CLASS SOURCE: NA
INSULATION CLASS: NA INSULATION CLASS SOURCE: NA
FRANE SIZE NA FRAME SIZF SOURCE: NA
THERNAL/0VERLOAD PROTECTION: NA THERMAL /0VERLOAD SOURCE: NA

eoaea e aeae e a e aee OTNER COMPONENT DATA e a e a e a eeaeeeeaeaea

NORNAL CAPACITY: NA ts41TS: NA CAPACITY SOURCE: N
ROTATION: NA ROTATION SOURCE: NA
SUILDING: RC ELEVATION: 291 SLDG/ELEV. SOURCE:
CotuMN/LOCATIDH: COL / LOC SOURCE:-

ENVIRONNENTAL ZONE: ENV. ZONE $6JRCE:- -

ADDL . REFERENCE: NAPS UFSAR SECTION 18.4.5 NA
NA NA

CL is

,m

!v)
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PROGRAN WPT21517 9 LIST DATA BASE REPORT ~10/9Z/91 15:46 PAGE' 4
,

COMPONENT ID: 1 FW*197
GA CATEGORY: $R

s.e's.e e a e e a e a e a e e * COMPONENT IDENTIFICATION DATA e a e a e e a b a a e e a e

ST> -59 -UNIT: el $YSTEM: FW COMPONENT CODE VALVE ,

41 FW - ter E9 No$T -- E OML : N:

N VERIFIED: Y REFERENCE DWG 1171$ FM 74A)'
. A R APPLICABLE s d6 /0/38J ENCLATURE: V ALVE , 4&3 #EVISION: 16

-APPLICATION: $1E AM GENERATOR 1 RC E 19 LT 1444 I ELEC DRAWING:
$0LAT10N 01 TEST LOOP DIAGRAM:

eeee e e ea ee ea e e a GUALITY CLAS$1FICATION DATA e eeaeaeeeeaeeeae -

A$$0C, LOMPONENT ID: s! FW LT 1444 COMPONENT CODE: 1xMITR

COMPONENT FUNCTIONI$1 94 CATECORY DEFINITIONist
SYPS SYSTEM PRESSURE SOUNDARf 5.1.2.K

.IISO -INSTRUMENT ISOLATION- 5.4

eeae a e eae eeoeeeeea E0ML DATA eeeeeaeaeaeeeeaeoeae
.

.[0ML $0VRCE DOC:
FILE: EOML FE DRAWING: REG. OUIDE 1.97:
INTERFACE: EONL LOOP 00C '

FUNCTION: EONL STATUS:
IN DATE: MAINT. CATEGORY: SOUND REASONS 70 CONTRARf (SRC):

aeaea ea e e e a ee ee COMPONENT PURCHASING DATA eeaeeeaeeoeee ee e

MANUFACTURER: d4P/ (,f(NW ( g ffg MFGR SOURCE :
NODEL OR CATALOGS O. 7 $ -ff g g g, ,, $ 0 N00EL $0VRCE:- -

P.O. NO. cig 4 g 3g
- P.O.-SOURCE:- -

SERIAL No.: - SERIAL NO. SOURCE:- -

STOCK No.: STOCK No. SOURCE:-
PU% CHASE SPEC.: PURCHA$E SPEC. SOURCE:- -

3PURCHASE REO.: PURCNA$E RE4. SOURCF- -

COM *NO STANDARDS:
.

vuCOMENT: -

, REG. REQUIREMENTS: -

REF DOCUMENT: -

S
eaeeeeeeee e a e ae NECNAMICAL EQUIPMENT DATA eaeeeeeaeaeeaeae -

FLO'J DIAGRAM VALVE DESIGNATOR ( NOMINAL 5IZE .75 NOMINAL-SIZE SOURCE: 81~
COMPONENT DESIGN PRESSURE: 655' TEMPERATURE: COMP. DESIGN SOURCE: 46-

SYSTEM DESIGN PRESSURE: 1100 TEMPERATURE: 440 SYSTEM DESIGN SOURCE: De
'

SYSTEM WORKING PWE55UNE: 855- TEMPERATURE: 440 SYSTEM WORKING SOURCE: et+ .

e e e e e - o e a e .. .e ae m_e- ELECTRICAL EOUIPNENT DATA eeaeaeeeeaeaeeae

POWER $00RCE: NA- P0wfR PHASE NA = POWER SOURCE SOURCE: NA
ELECTRICAL PowtR VOLTAGE- NA POWER CURRENT: NA ' CURRENT SOURCE: NA
ELECTRICAL CONTROL VOLTAGE: NA CONTROL CURRENTt NA CONTROL SOURCE: NA
NEMA CLASS: NA . MENA CLASS SOURCE: NA
INSULATION CLASS:- NA INSULAT10st CLASS SOURCE: NA
FRAME SIZE: NA FRAME SIZE $0bRCE: NA
THERMAL /0VERLOAD PROTECTION: NA TMERMAL/0VERLOAD SOURCE: NA

eaeeeaeeeae e e aea OTNER COMPONENT DAT A e e a e a e e e a e a e a e a e e a -

' NORMAL CAPACITY: NA UNIT 5 NA CAPACITY SOURCE: M '

COTATION: NA ROTATION SOURCE: NA
BUILDING: RC- ELEVATIONI- 291 BLDG /ELEV. SOURCE -
CCLUMM/ LOCATION: COL / LOC SOURCE:-

ENVIRONMENTAL ZONE: ENV. ZONE SOURCE:- -

AT - EFERENCE: NAPS UFSAR SECTION 15.4.3 NA'

NA NA
_.

CC

/ T (S '
L J F REPORT
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PROGRAM WPTZ1517- 4 LIkT DATA SASE REPORT l'8/02/U1'15552 ~PAGE 1

* COMPONENT ID: 1 FU 164 ,

'

GA CATEGORY: SR -
I

e e a e a e e a e a e a e e a e COMPONENT IDENTIFICATION DATA e o e a e e a eeaeeae

STATfe"* 59 UNIT: el SYSTEM: FW COMPONENT CODE VALVE .|
WPTF . 01*FW = -164 EO NO$f EOML: M )

- $ .fURE:
4 APPLICABLE r N VERIFIED: Y REFERENCE DWG 11715 FM 74A, . ,

VALVE, @ TE ('Yl,fJd(- REVISION: 15S

APPLICATION: STEAM CENERATOR 1 NC E 1B LT 1487 I ELEC DRAWING:
$0LATIO4 81 TEST LOOP DIACRAM:

eeaea e e a e e ae ee e guALTTY CLASSIFICATION DATA e o a e e a e e a eeeeeoe

ASSOC. COMPONENT ID: 01*FW -LT -1467 COMPONENT CODE: IxMITR

COMPONENT FUNCTIONES) QA CATEGORY DEFINIT 10NtSI
SYPB SYSTEM PRES $URE 80VHDARY 5.1.2.K
IISS INSTRUNENT ISOL ATION 5.4

eaeaee e eeaee ae eaee E9ML DATA eaeee eeeeaeaeae e eeae

EONL SOURCE DOC
FILE: EQML FE DRAWING: REG. CUIDE 1.97
INTERFACE: EQML LOOP DOC:
FUNCTION: EQML STATUS:
IN DATE: MAINT. CATEGORY: SOUNO REASONS TO CONTPARY ISRCis

eoeae a e e a e e e a e a CONPONENT PURCNASING DATA a eeeeea e e aeeeeae

MANUFACTURER: C N I'f C.(W VMi , J N * MFGR SOURCE:

C. M-//6 O . p g. 3 0 MODEL SOURCE:MODEL OR CAT ALOGs - -
,

c A; 7' 3%.q 3;,( P.O. SOURCE :P.O. No.: - -

SERIAL NO. SERI AL No. SOURCEt- -

STOCK No.: STOCK No. SOURCE:
/\'r/ h C D ) 3 PURCHASE SPEC SOURCE:PUXNASE SPEC. : - -

PUICHASE REQ.: - PURCHASE RES SOURCE: -

CODES AND STANDARDS:
.

O
R .1E N T : -

REG. KEQUIREMENTS: -

REF DOCUMENT: -

eaeeeau ae e ea ea e NECHANTCAL EQUIPMENT DATA. e o e e a e e a e eaeaeea
gm

FLOW DIAGRAM VALVE DESICNATOR Q t993 NOMINAL SIZE: .75 NOMINAL SIZE SOURCE: el
COMP. DLSIGN SOURCE: 46-COMPONENT DESIGN PRES $URE: 6es TEMPERATURE: -

SYSTEM DESIGN PRESSURE: 110e TEMPERATURE: 440 SYMEM DESIGM SOURCE: to
SYSTEM WORKING PRESSURE: 850 TEMPERATURE: 440 SYSTEM WORKING SOURCE: es

eoeae n a ea e ea ee a ELECTRICAL EQUIfMNT DATA eeaeeoeaeeeaeeea

POWCR SOURCE: NA POWER PHASE NA - POWER SOURCE SOURCE: NA
ELECTRICAL POWER VOLTAGE: NA POWER CURRENT: NA CURRENT SOURCE: NA
ELECTRICAL CONTROL VOLTACE: NA CONTROL CURRENT: NA - CONTROL SOURCE: NA
MEM1. CLASS:- MA NEMA CLASS SOURCE: NA
IN3ULATION CLASS: NA INSULATION CLA33 SOURCE: NA
FR AME ' IZE NA FRAME SIZE SOURCE: NA
THERM.*.L/ OVERLOAD PROTECTION: NA THERMAL /0VERLCAD SOURCE: NA

eeeaeae eeaeaeaea CTNER COMPONENT DATA e e e e a e e a e a e a e a e a e e

NORMAL CAPACITY: NA UNITS: NA CAPACITY SOURCE: N
ROTATION: NA ROTATION SOURCE: NA
BUILDING: RC ELEVATION: 291 BLDG /ELEV. SOURCE:

COL / LOC SOURCE:COLUMN / LOCATION: -

ENV. ZONE SOURCE:ENVIRONMENTAL ZONE: ---

A00L EEFERENCE: NAPS UFSAR SECTION 18.4.3 NA

NA NA
Coe :

0
t
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STOCK-No.: STOCK No. 50VWCE
PU* CHASE SPEC.: *fp y 3 PURCHASE SPEC. SOU#CE:- -

PURCHASE REG.: PURCHASE RES. 50UeCE:-- -

CO* 'ND STANDARDS:
.

D
v DOCUMENT:.-

REG. REQUIREMENTS: -

REF DOCUMENT: -

eeeee ea e a e e e e.e a. MECHANICAL EQUIPMENT DATA ee aeaeeaeaeaeaea

FLOW DIAGRAM VALVE DESIGNATOR:QPeS**44 NOMINAL SIZE .75 NOMINAL SIZE SOURCE: el
COMPONENT DESIGN PRESSURE: 6W ~ TEMPERATURE: COMP. DESIGN SOU AE 46-

-SYSTEM DESIGN PRESSURE: TEMPERATURE: SYSTEM DESIGN SOURCE:- --

SYSTEM WORKINO PRESSURE: TEMPERATURE: SYSTEM WORKING SOURCE:- --

eeeeaee a eea e a e a- ELECTRICAL EQUIPMENT DATA e a e a e a e e a e e e a e a e-

-P0wtR SOURCE:- NA- POwtR PNASE: NA POWER SOURCE SOURCE: NA.

ELECTRICAL power VOLTAGE: NA power CURRENT: NA CURRENT SOURCE: NA
ELECTRICAL CONTROL VOLTAGE: NA CONTROL CURRENT: NA CONTROL SOURCE: NA
NEMA CLASS: . NA NEMA CLASS SOUSCE: f4
INSULATION CLA$$i. -NA INSULATION CLASS SOURCE: hA
FRAME SIZE: . MA FRAME SIZE SOURCE:.MA

-THERMAL /DVERLOAD PROTECTION: NA- THERMAL /DVERLOAD SOURCE: NA

eeeeaeaeau-aeeeae 0THER COMPONENT DATA e e a e uaeeaeeaeaeeae

No# MAL CAPACITY: NA - -UNITS: NA . CAPACITY SOURCE: M
ROTATION: NA ROTATION SOURCE: NA

.~ SUILDING: RC - ELEVATION: 291 SLDG/ELEV. SOURCE:
COL / LOC SOURCE:.COLUMN / LOCATION: -

ENVi ZONE SOURCE:--ENVTRONMENTAL ZONE: -

At 'EFERENCE: NAPS UFSAR SECTION 10.4.3 NA-
NA NA

C . fS t -
-/

.

A
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FILE: EONL FE DRAWING: REG. GUIDE 1.97:
INTERFACE: (QML LOOP DOC:
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IN DATE: MAINT. CATEGORY: SOUNO REASONS TO CONTR ARY (SRC):
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P.O. No.: - Mf3cgyn P.O. SOURCE: -

SERIAL No.: SERI AL No. SOURCE :- -

STOCK No.: STOCK No. SOURCE:
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POICHASE REQ.: PURCHASE REQ. SOURCE:- -
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f A1ENT : -
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COMPONENT DESIGN PRESSURE: see TEMPERATURE: COMP. DESIGN SOURCE: 46-

SYSTEM DESIGN PRESSURE: TEMPERATURE: SYSTEM DESIGN SOURCE:-- -

SYSTEM WORKING PRES $URE : TEMPERATURE: SYSTEM WORKING SOURCE:- - -

eeea eaeae a a ea a e ELECTRICAL EQUIPMENT DATA aeaaaaeaeaaeaeaa

POWER SOURCE: NA POCIR PNASE: NA POWER SOURCE SOURCE: NA
ELECTRICAL POWER VOLTAGE: NA power CURRENT: NA CURRENT SOURCE: NA
ELECTRICAL CONTROL VOLTAGE: NA CONTer0L CURRENT: NA CONTROL SOURCE: NA
NEMA CLASS: NA NEMA CLASS SOURCE: NA
INSULATION CLASS: NA INSULATION CLASS SOURCE: NA
FGAME SIZE NA FRAME SIZE SOURCE: NA
THERttAL/0VERLOAD PROTECTZON: NA THERMAL /0 VERT 0AD SOURCE: NA

eeeea aaeae eaa aae OTHER COMPONENT DATA a e e a e a e a e a a e a e a e a e

NO: MAL CAPACITY: NA UNITS: NA CAPACITY SOURCE: M
ROTATION: NA ROTATION $0VRCE: NA
BUILDING: RC ELEVATION: 291 BLDG /ELEV, SOURCE:
COLUNN/ LOCATION: - COL / LOC SOURCE:

ENV. ZONE SOURCE:ENVIRONNENTAL ZONE: --

ADDI REFERENCE: NAPS UFSAR SECTION 10.4.3 NA
NA NA
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FILE: EONL FE DRAWING: REG. GUIDE 1.97:
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FUNCTION: EONL STATUS:
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eeee a e e e a ee e e e a COMPONENT PURCHASIMO DaT A e ea ea e eee ae eae

MANUFACTURER: d YlY MWVNL , yg MFGR SOURCE:
MODEL OR CATALOGet g,, 7 9 .y 4 ,M4*3D HODEL SOURCE:a *

P.O. No.: - P.O. SOURCE: -

SERIAL No.: WOb 4 d!2- SERIAL No. SOURCE:- *

STOCK NO : STOCK No. S0uRCE:
NMC62 3 PURCHASE SPEC. SOURCE:PUCCHASE SPEC.: - *

PURCHASE REQ.: PURCHASE REG. SOURCE:- -

CODES AND STANDARDS:
.

JNENT: -
_

REG. REQUIREMENTS: -

CEF DOCUMENT: -

'

eeeae ea ea ea e a e a MECHANICAL EQUIPMENT DAT A eeeeoeeeaeeeaeee
--

FLOW DI AGR AM VALVE DESIGNATORiLY9fr-6%.) NOMINAL SIZE .75 NOMINAL SIZE SOURCE: el
COMPONENT DESIGN PRESSURE: 600 TEMPERATVRE: COMP. DESIGN SOURCE: 46-

SYSTEM DESIGN PRESSURE: TEMPERATURE: SYSTEM DESIGH SOURCE:- - *

SYSTEM WORKINO PRESSURE: TEMPERATVRE: SYSTEM WORKING SOURCE:<- - *

eeaeae eeea ee ie e ELECTRICAL EQUIPMENT DATA eaeeeaeeeoeaeaee

POWER SOURCE: NA PowtR PHASE: NA POWER SOURCE SOURCE: NA
ELECTRICAL POWER VOLTAGE: NA PowtR CURRENT: NA CURRENT SOURCE: NA
ELECTRICAL CONTROL VOLTAGE: NA CONTROL CURRENT 4.MA CONTROL SOURCE: NA
NEMA CLASS:' NA NEMA CLASS SOURCE: NA
INSULATION CLASS: NA INSULATION CLASS SOURCE: NA
FR3.ME SIZE NA FRAME SIZE SOURCE: NA
THERMAL /DVERLOAD PROTECTION: NA THERMAL /0VERLOAD SOURCE: NA

'

eaeaeaeaeee a eae e OTHER CONPONENT DATA e e a e a e e e a e e a e e a e a e

NORMAL CAPACITYt NA UNITS: NA CAPACITY SOURCE: M
ROTATION: NA ROTATION SOURCE: NA
BUILDINC: RC ELEVATI0H 262 BLDG /ELEV. SOURCE:
COLUMN / LOCATION: COL / LOC SOURCE:*

ENVIRONMENTAL ZONE: ENV. ZONE ?AURCE:* *

ADDL. REFERENCE: NAPS LFSAR SECTION 10.4.5 NA
NA - NA
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FUNCTION: EGML STATUS:
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eaeeeeea e aeeoee COMPOMENT PURCHASING DATA eeeaea eeaeaeae ee

MANUFACTURER: CN ' #
MFGR SOURCE:

C. ? I ** // b 7 IMODEL OR CATALOGe: M00EL SOURCE- *

P.O. NO.: N$- JC(c Jc y P.O. SOURCE:- -

SERIAL No.: SERIAL NO. SOURCE:- *

STOCK N0.8 STOCK NO. SOURCE:
PUICHASE SPEC.: PURCMASE SPfC. SOURCE:* *

PURCNASE REG.: PURCMASE REG. SOURCE :- a
,

CiP" *ND 5TANDARDS:
.

O - '"' '
CEG. At0VIREMENTS: -

CEF DOCUMENT: *

eaeeeaeaeoeaeee NECMAMICAL E94IPMENT DATA eeaeeaeeaeeaeeae

FLOW DIAGRAM VALVE DESIGMATOR: V05-6eC NOMINAL SIZll 75 MONIMAL SIZE SOURCE: 41
COMPONENT DESIGN PRESSURE: eat TEMPERATURE: COMP. DESIGN SOURCE: 46*

SYSTEM DESIGN PRESSURE: 1Its TEMPERATURE: 444 SYSTEh DESIGN SOURCE: to
SYSTEM WORKING PRESSURE: 850 TEMPERATURE: 440 SYSTEM WORKIMS SOURCE: es

eeaeeeaeeaeaeea ELECTRICAL EQUIPMENT DATA eoeeaeaeaeaeaeea

POWER SOURCE: NA power PMASE NA power SOURCE SOURCE: NA
ELECTRICAL power VOLTAGE: NA power CURRENT: NA CURRENT SOURCE: NA
ELECTRICAL Cos: TROL VOLTAGE: NA CastTROL CURRENT: NA CONTROL SOURCE: NA
NEMA CLASS: NA NEMA CLASS SOURCE: NA

. INSULATION CLASS NA INSULATION OLASS SOURCE: NA
FOAME SIZE Na FRAME $1ZE SOURCE: NA
THERMAL /DVERLOAD PROTECTION: NA T ERMAL/DVERLOAD SOURCE: NA

eoaeaeeaeeeaeaee CTIER COMPONENT DATA e e a e e e e e a e a e e a e a e a

NO N L CAPACITY: NA UNITS: NA CAPACITY SOURCE: N
' ROTATION: NA

. ROTATION SOURCE: le
DUILDING: RC ELEVATION: 291 SLDG/ELEV. SOURCE:
COLLR9/ LOCATION: COL / LOC SOURCE:-=

ENVIRONMENTAL ZONE: EIN. ZONE SOURCE:* *

AD* 'EFERENCE: NAPS UFSAR SECTION Is.4.3 NA
NA NA
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P R APPLICABLE: 'N
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COMPONENT FUNCTIOMts) GA CATEGORY DEFINITIONISI
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DRN DRAIN S.4

eeaee e a e a e e e a aeeea E9ML DATA eaeeea eaeaaeaea aeeaa

EOML SOURCE DOC:
FILE: EQML FE DRAWING: REG. GUIDE 1.973-
INTERFACE: EQML LOOP DOC
FUNCTION: EQML STATUS:
IN DAlts MAINT. CATEGORY: SOUND REASONS 70 CONTRARY ISRC):

eeaea a e a e a e a e e a COMPONENT PURCHASING DATA eaeaeaeeea eeaeee

MANUFACTURER: ( @{ (gp) /A( J Jgg * MFCR W RCE:
MODEL OR C ATALOGe t Mg ggy MODEL SOURCE:

- -

P.O. Pe3.3 pjg ' 2E M f 6 2.
* P.O. W RCE: -

SERIAL NO. SERIAL NO. SOURCE:- -

STOCK NO. STOCA No. SOURCE:
PUSCHASE SPEC.: -

PURCHASE SPEC. SOURCE: -

PURCHAS* REQ.: PURCHASE REG. SOURCE:
- -

CODES AND STANDARDS:
.

O ~~''
ctg. REQUIREMENTS: -

KEF DOCUMENT: *

,

eeaeaee eea e e a e e MECMANICAL EQUIPMENT DATA e aeaeeaeaeaeaeea

FLOW DI ACR AN VALVE DESIGNATCA: VUsat,0C NOMINAL SIZE .75 NOMINAL SIZE SOURCE: 81
COMPONENT DESIGN PRESSURE 646 TEMPERATURE: COMP. DESIGN SOURCE: 46-

SYSTEM DESIGN PRESSURE: list TEMPE R A FURE : 440 SYSTEM DESIGN SOURCE: to
SYSTEM WOAAING PRESSURE: 858 TEMPERATURE: 440 SYSTEM WORKING SOURCE: es

eeoee aea aa eaa ea ELECTRICAL EQUIPNENT DATA eaeaaeaeeeeaeaae

POWER SOURCE: NA POWER PHASE NA POWER SOURCE SOURCE: NA
. ELECTRICAL POWER VOLTact: NA POWER CURRENT: NA ' CURRENT SOURCE: NA

ELECTRICAL CONTROL V0LTACE: NA CONTROL CURRENT: NA - CONTROL SOURCE: NA
NEMA CLASS: NA NEMA CLASS SOURCE: NA

' INSULATION CLASS: v4A INSULATION CLASS SOURCE: NA
-

FRAME SIZE NA FRAME SIZE SOURCE: NA
THERMAL /0VERLOAD PROTECTION: NA THERMAL /0VERLOAD SOURCE: NA

eeeea e .e aeea e eeea OTHER COMPONENT DATA e e e a e a e a a e e a e e a e a e

NORMAL CAPACITY: NA UNITS: NA ' ' CAPACITY SOURCE: 'N ,

COTATION: NA ROTATION SOURCE: NA
BUILDING: - RC . ELEVATION: 291 SLDS/ELEV. SOURCE:,

COLUMN / LOCATION: COL / LOC SOURCE:-

ENVIRONMENTAL ZONE: ENV. ZONE SOURCE:- -

ADDLi CEFERENCE: NAPS UFSAR SECTION 18.4.5 NA
NA NA
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STOCK No.: STOCK No. SOURCE:
PURCHASE SPEC.: PURCHASE SPEC. SOURCE:- -

PURCHASE REO. PURCHASE REG. SOURCE:* *

CID** 4ND STANDARDS:
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-[)...UMENT: -

%)
RES. REQUIREMENTS: -

CEF 00CUrtENT: -

eeaeaea eeeaeeoe MECHANICAL EOUIPMENT DATA eaeeeoeeaeaeaeae

FLOW DIAGRAM VALVE DESIGNATOR: Vos-6sc MOMINAL $!ZE .TS MOMINAL SIZE SOURCE: el
COMPONENT DESIGN PRES $Udtt 600 TEMPERATURE: COMP. DESIe4 SOURCE: 46-

SYSTEM DESIGN PRES $URE: lite TEMPERATURE: 440 SYSTEM DESIGN SOURCE: 84
SYSTEM WORKING PRESSURE: 45e TEMPERATURE: 440 SYST!N ts0RKING SOURCE: se

aeaeeeeaeaeeaee ELECTRICAL E9UIPMENT DATA eoeaeeoeeeaeeeee

PowfR SOURCE: NA POWER PHASE NA POWER SOURCE SOURCE: NA
ELECTRICAL POWER VOLTAGE: NA POWER CURRENT: NA CURRENT SOURCE: NA
ELECTRICAL CONTROL VOLTA 0ft NA CONTROL CURRENT: NA CONTROL SOURCE: NA
MENA CLASS: NA MEMA CLASS SOURCE: NA
INSULATION CLASS NA INSULATIce CLASS SOURCia NA
FRAME SIZE: NA FRAME SIZE SOURCE: NA
THERMAL /0VERLOAD PROTECTION: NA TMERMAL/0WERLOAD SOURCE: NA

oeeeeeaeeaeeeaea GTNER COMPONENT DATA e o e a e o e e e a e e o e o e e e
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ROTATION: NA Er' 4 TION SOURCE: NA

f.'COLtRe/ LOCATION: --

BUILDING:. RC ELEVATION: 291 SLDG/tLEV. SOURCE:
COL / LOC SOURCE:

ENVIRODRENTAL ZONE: ENV. 201E SOURCE: --
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NA NA

E is

O

DC 90-13-1, Appendix 4-4, Page 52



,. -. . .-, . . .- .~ , - . -. - - . - ~ . . . . _ ~ ~ . . - - - . ~ . . - , . - _ . . - ~ . . . - . _ .

PSOGRAN ;1PT01517; 1- Q LIST.' DAT A BASE ' REPORT 10/04/91 06:32 |PACL- 1-

COMPONENT ID: 1*RC*& *lA
;QA CATEGORY: SR

.

e's e e e e e e ee e e COMPONENT IDEHTIFICATION DATA e * *-* * e e e aee e ee-
.

e e.e a

'N 5e UNIT: 01 SYSTEN: RC - COMPONENT CODE: NTEKCH.'. D 01 RC. E -1A EQ NOST: . EQML Nt -[
,

\s,a)OntNCLATURE:
j: 1 -4X R APPLICABLE: N VERIFIED: Y REFERENCE DWG 1171$-FN*93A

GENERATOR. STEAN REVISION: 14
-APPLICATION: STEAM GENERATOR 1A ELEC DRAWING:

01 TEST LOOP DI AGR AM: -
s's e e a e e e e e e e e e e o QUALITY CLASSIFICATION DATA e e i a e e ae ee oe e e e e

~

ASSOC. COMPONENT ids Ol-RC *E -18 COMPONENT CODE: HTEXCH

COMPONENT FUNCTIONIS) QA CATECUPY DEFIk!TIONIS)
XFER- NE AT TRANSFER 5.1.1 '

RCP8 REACTOR COOLANT PRESSURE BOUNDARY 5.1.1

>a eee a e a e a e a e e a e ea e EONL DATA e e a e e a e oeoe o e e e ea e a e
EQML SOURCE DOC:
FILE: EQML FE DRAWING: REG. Ott!DE 1.97;
INTERFACE: kOML LCOP DOC
FUNCTION: EQML STATUS
IN DATEt NAINT CATEGORY: SOUND REASONS TO CONTRARY (SRClt

eea e e e e e e a e e e e e COMPONENT PURCHASING DATA e o e a e e e e a e a e e e a e
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.THEKMAL/0VERLOAD PROTECTION: NA THERdAL/ OVERLOAD SOURCEt-NA
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e e e e e e e e e e e e o e e QUALITY CLASSIFICATION DATA e e a e e e e a e e e e e a e e

ASSOC. COMPONINT IC: 01-RC -E -1A COMPONENT CODE: HTEXCH

CONPONE NT FUNCTION 15) QA CATEGORY DEFINITIONtS)
NFER HE AT TR ANSFER 5. ] ,1

RCPB RE ACTOR COOL ANT PRESSURE BOUNDARY 5.1.14

e e e e e e e e e e e e e e e e e e EQML DATA e e e e e e a e e e e a e e e e e a e e

EQML SOURCE DOC:
FILE: EQML FE DRAWING: REG. GUIDE 1.97:
INTERF Ar[: EQML LOOP DOC:
FUNCTION: EQML SlATUS:
IN DATE: MAINT. CATEGORY: SOUND REASONS TO CONTRARY ISRC):

e a e e e e e e e e e e e e e COMPONENT PURCHASING DATA e a e e e a e a e e e a e e a e

MANUF ACT):RE R : w,13 WEST HG ISE ELECT CORP MFGR SOURCE: 03
MODEL OR CAT ALOGN: VPL 51 f-- NODEL SOURCE: 03P.O. NO. < - BN7'-N'733 3 P.O. SOURCE: -
SERIAL NO. 12e2 SERIAL NO. SOURCE: 03
STOCK No.: ---'

_ _ - STOCK NO. SOURCE:
W 120, A/4/'* CCO / )PURCHASE SPEC. PURCHASE SPEC. SOURCEt 33

PURCHASE REQ. PURCHASE REQ. SOURCE: -

\ND STANDARDS:

q>
REF DOCUMENT: -

REG. REQUIREMENTS: -

REF DOCUMENT: -

e a ee o a e e e e e e ... MECHANICAL EQUIPMENT DATA e e e e e e ae a ee e a e e a

FLOW DIAGRAM VALVE DESIGNATOR: NA NOMINAL SIZE: NA NOMINAL SIZE SOURCE: NA
COMPONENT DESIGN PRESSURE: - TEMPERATURE: - COMP. DESIGN SOURCE: -
SYSTEM DESICH PRESSURE: 2485 TEMPERATURE: 650 SYSTEM DESIGN SOURCE: 08
SYSTEM WORKING PRESSURE: 2:35 TEMPERATURE: ein SYSTEM WOPKING SOURCE: 08

3
deeea e a e e a . . e e e e ELECTRICAL EQUIPMENT DATA e ee eae ee e eae . . . e

POWER SOURCE : NA POWER PHASE: NA POWER SOURCE SOURCE: NA
['.ECTRICAL POWrR VOLT AGE t HA POWER CURRENT: NA CURRENT SOURCE: NA
ELECTRICAL CONTROL VOLTAGE: NA CONTROL CURRENT: NA CONTROL SOUR".Es NA
NEMA CLASS: NA NEMA CL ASS SOURCE: NA
INSULATION CLASS: NA INSULATION CLASS SOURCE: NA
FRAME SIZE NA FRAME SIZE SOURCE: NA
THEIMAL/0VERLOAD PROTECTION: NA THERMAL /0*ERLOAD SOURCE: NA

eaea e e e e ae a u e a e e OTHER COMP 0HENT DATA e a e a ee a ea e==eeaea e
I

NOIMAL CAPACITY: 1167 UNITS: MsH CAPACITY SOURCE: 0
ROTATION: NA ROTATION SOURCE: NA
BUILDING: RC ELEVATION: 241 BLDC/ELEV. SOURCE: 59
COLUMN / LOCATION: 13 COL / LOC SOURCE: 39
E' "iMENT AL ZONE: - ENV. ZO~E SOURCE: -
J EFERENCE: NAPS UFSAR SEC S NA

NA NA
( ).ih tS :
L ,/

CH: 90-13-1, Appendix 4-4, Page 54
1
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PrDC AM WPT21517 Q LIST CATA BASE REP 02T 10/04/*1 08:32 PACE 3

COMPONENT ID: 1 PC E lC
CA CA TECORY: SR

eeee e e a e e a e e e e a e COMPONENT IDENTIFICATION DATA e e e a e a e a e e a . ..

. u 59 UNIT: 01 SYSTEM: RC COMPONENT CODE: NTEXCH(~' J 01 PC -E -lC IQ HC T: EQML: N( )%....UIr R APPLtCABLE: N vlRIFIED: Y REFERENCE DwG: Il715 FM 9',A
' NOMENCLATURE: CENERATOR. OTEAM REVISION: 14

APPLICATION: STEAM GENERATOR IC ELEC DRAWING:
01 TEST LOOP DIACRAM:

e e o e e a e e e e e e e* e QUALITY CLASSIFICATION DATA e e e a e e e e e e e e e e e a

ASSOC. COMPONENT ID: 01-RC -E -A COMPONENT CODE: NTExCN

COMPONENT FUNCTION (S) QA CATECORY DEFINITION (S)WFER HEAT TRA.CTER 5.1.1
RCPB RE ACTOR C00 ANT PRESSURE 80VHDARY 5.1.1

e ee e e e e e - e e e e e a e e e EQML DATA e e e e e e a e e e e r e a e e a e a e
EQML SOURCE DOC:
FILE: EQML FE DRAW!NG: REG. CUIDE 1.97:
INTERF ACE : EQML LOOP DOC:
FUNCTION: EQML STATUS:
IN DATE : MAINT. CATEGORY: SOUND REASONS TO CONTRARY (SRC);

e e a e e e e a e e e e a e e COMPONENT PURCHASING DATA e e a e a e a e e e a e e e a e
MANUFACTURER: w893 WESTig2hCVSE ELECT CORP MFCR SOURCE: 03
NODEL OR C AT ALOGt :(JJPE 51FL) MODEL SOURCE: 03

@ur- z ? s3 4 3P.O. No. < - -
SERIAL NO.' 10 3 -

P.O. SOURCE -

STOCK HO., -

SERIAL No. SOURCE: *

STOCK NO. SOURCEt
PURCHASE SPEC. MM
PURCHASE REQ.: ~*- '

PURCHASE SPEC. SOURCE: 33
PURCHASE REQ. SOURCE: -

ND STANDARDS:.

O
Ntf DOCUMENT: -

RtG. REQUIREMENTS: -

REF DOCUMENT: -

e e ee a e e e a e e e e o MECHANICAL EQUIPMENT DATA e e o e a e e e a e a e e e a e

FLOW DIAGRAM VALVE DESIGNATOR: NA HOMINAL S!ZEJ NA NOMINAL SIZE SOURCE; NA
COMPONENT DESIGN PRESSURE: - TEMrERATURE: - COMP. DESIGN SOURCE: -
SYSTEM DESIGN PRESSURE: 2485 TEMPERATURE: 650 SYSTEM DESIGN SOURCE: 08
SYSTEM woREING PRESSURE: 2:3$ TEMPERATURE: 614 SYSTEM WORKING SOURCE: 08

eeae a s- e e e e e a e a ELECTRICAL EQUIPMENT DATA e e a ee aeee e a ee aea

POWER SOURCE: NA POWER PHASE: NA power SOURCE SOURCE: NA
ELECTRICAL POWER VOLTAGE: NA POWER CURRENT: NA CURRENT SOURCE: NA
ELECTRICAL CONTROL VOLTAGE: NA CONTROL CURRENT: NA CONTROL SOURCE: NANEMA CLASS: NA NEMA CLASS SOURCE: NAINSULATION CLASS: NA INSULATION CLASS SOURCE: NAFRAME S!lEt NA FRAME SIZE SOURCE: NA
THEEMAL/DVERLOAD PROTECTION: NA THERMAL /0VERLOAD SOURCE: NA

eaeeo e e a e e a e a e a e OTHER COMPONENT DATA e a e e e a e eeeae ee eeae
NORMAL CAPACITY: 3168 UNITS: MBH CAPACITY SOURCE: OROTATION: NA

ROTATION SOURCE: NABUILDING: RC ELEVATION: 300 BLDG /ELEV. SOURCE: 39
COLUMN / LOCATION: 7.5

COL / LOC SOURCE: 39E' 4 MENTAL ZONE: - ENV. 2ONE SOURCE: -
EFERENCE: NAPS OFSAR SEC * NA

NA NA
NTS:

END OF REPORT
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Attachment 7.1'

EEF DESIGN Clie,0KIdSI STD-GN-0028, Rev. 3-

VIRGINIA POWER Page 1 of 6

f TITLE / STATION / UNIT: [[ 90 ~l3 *l[DCP ] EWR
STEAM GEAG.CATOR REPAIR.|tJ0CTH ANNA UNir 1No.:

PREPARING ENGINEER / ORGANIZATION / LOCATION: DATE:
(s. D. BRowW /6ECHTM./ GA ITnERs8ve&, M p

INSTRUCTIONS:

This design checklist is to be completed to ensure that any
necessary changes to the ERF system software resulting from a
Design Change or Engineering Work Request are identified.

PART I: To be completed by the Preparing Engineer

Based on the questions contained in Section 1.0 of this
_,

checklist on the following pages, does this modification have
any impact on the ERF computer system?

[ /] Yes [ ] No

If yes, Part II must be completed by Virginia Power NES
Nuclear Electrical Engineering Computers and Programs Section.

Comments:

-- Sign,atur of preparing Engineer: Date:

(''' / . 14 [pf2 'l 1-
PART II: To be completed by Virginia Power NES Nuclear Electrical

Engineering Computers and Programs Section only if an impact to
the ERF system was identified in Part I above.

The ERF system impact identified by the Preparing Engineer
above has been reviewed and there is an associated impact on -

the ERF system software.

[() Yes [ ] No

If yes, the required software changes are identified in
Section 2.0 of this checklist.

Comments:

_

Signature of f de uters and Programs Section Date:

Supe rvisor *///{ gc gepg g g,g
_ _ . __ , ,

PART III: To be completed by 4he Reviewing Engineer
,.

The required ERF system impact reviews have been completed.
,

Comments:

YDU:r

Signatur,e Rev,1, eyer: Date:

4th&&) 7#M

WCB/ses-0348 , Appendix 4 5, Page 1
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Attachment 7.1
STD-GN 0028, Rev. 3e-
Page 2 of 6

,
,

ERF DESIGN Cyr,;g J3y
VIRGINIA POWER

1.0 ERF impact questions to be answered by the Preparer of a Design Change
Package.

1.1 Does this modification add any inputs to the Validyne multiplexor
system? If no, go to 1.4.

[ ] YES [[]NO
Comments:

._

l.2 If the answer to 1.1 is yes, has the need to add these inputs to the
ERF system been discussed with and approved by the NES Nuclear
Electrical Engineering Computers and Programs Section?

~

[ ] YES [ ] NO

Comments:

1.3 If the answer to 1.1 is yes, a copy of Attachment 7.4 must be
completed for each input being added to the system. (Note:
Attachment 7.8 must be completed per Step 1.13 for Reg. Guide 1.97
inputs.)

Comments:

.

.

|

O
:

I DC 90-13-1. Appendix 4-5, Page 2
WCB/ses-0347-2
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Attachment 7.1-
STD GN 0028, Rev. 3

,_
Page 3 of 6

O
ERF DESIGN CHECKLIST

VIRGINIA POWER

1.4 Does this modification delete any inputs from the Validyne multiplexor
system? If no, go to 1.7.

( ) YES [/]NO
Comments:

___

,

1.5 If the answer to 1.4 is yes, has the need to delete these inputs from
the ERF system been discussed with and approved by the NES Nuclear
Electrical Engineering Computers and Programs Section?

[ ] YES [ ] NO

1.6 If the answer to 1.4 is yes, a copy of Attachm:-t 7.5 must be
completed for each input being deleted from the system. (Note:
Attachment 7.8 must be completed per Step 1.13 for Reg. Guide 1.97-

\ inputs.)

Comments:

.

1.7 Does the modification add or delete any equipnient or_ instrumentation
to any drawing included in the ERF Design Drawing _ List (Attachment
7.2)? If no, go to 1.9.

/

[ ] YES [ V) NO

Comments:

.

,/

O

WCB/ses-0347-3 DC 90-13-1. Appendix 4-5, Pace 3
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Attachment 7.1
,_,, SID GP 0028. Rev. 3

Page 4 of 6
O

ERF DESIGN CHELK.1].51
VIRGlNIA POWER

'8 If the answer to 1.7 is yes, a copy of Attartment 7.6 must be
completed for each drawing affected.

Comments:

"
i

1.9 Does the modification affect any instrument included in the ERF
Input / Output List in such a way that the input signal characteristics
(e.g., instrument range, signal type (linear, square root), contact
state, etc.) to the Validyne channel tied into the loop will be
affected? Note: A copy of the latest ERF Input / Output List can be
obtained from the Virginia Power Project Engineer or from NES Nuclear
Electrical Engineering Computers and Programs Section. If no, go to
1.11.

( YES ( ) NO

Comments: #f dum SnWcwr fs/ YNr Avst~ Sw w cud
To Suu /> /fretic e Ain-ps ru i?r husep To /<n YRSGw

1.10 If the answer to 1.9 is yes, a copy of Attachment 7.6 must be
completed for each instrument affected.

C os. ..at s : /Jrrkee n

1.11 Does the modification affect any controlled document section included
in the ERF Design Controlled Documents List (Attachment 7.3)? If no,

go to 1.13.

[[YES ( ) NO

Comments: //FSAA Sremns 6,b wn 10 A a-a 75 Brl

f/AMTfD fs ,f.o cop Asi?.4W AAm) foueqrW7 S G-

A0we)? sis eswBt Y 2WS/Ca cWMG6 5. -F M PAS Zh newr

fo/t NA8 | d/Ss if G g.n //O A/TnJsen).1

.

DC 90131, Appendix 4-5, Page 4
WCB/ses-0347 4

. - . .. ..- , _- - -. - - -. .. . - .-- . , . _ . -_ , , - - - -



,

i

Attachment 7.1 .

m STD GN 0028, Rev. 3 3

Page 5 of 6
<

1

!

ERF DESIGN CHECXL111
ylRGINIA PORG

1.12 If the answer to 1.11 is yes, a copy of Attachment 7.6 must be
completed for each controlled document affected.

'

Comments: _Qurre nwb 'Th cenwr urA1er vsrA

OffB75 star A frde> <e D .

1.13 Does the modification affect the Reg. Guide 1.97 status of any
ERF input? The answer to this question is yes if the modification
removes an input from the Reg. Guide 1.97 variable list, deletes a
Reg. Guide 1.97 input from the ERF data base, adds an ERF input to the
Reg. Guide 1.97 variable list, or changes the Reg. Guide 1.97 variable
type of an existing ERF input. Note: A copy of the latest ERF Reg.-
Guide 1.97 input list can be obtained from the Project Engineer or NES
Nuclear Electrical Engineering Computers and Programs Section. -For
assistanca in determining Reg. Guide 1.97 impact, contact the Reg.

~- Guide 1.L Coordinator and refer to STD-GN-0035, "NRC Regulatory

(O
Guide 1.97 Compliance Engineering Guidelines for Post-Accident
noa4torin9.-

[ ] YES [ yfi[0

Comments:

1.14 ff the answer to 1.13 is yes, a copy of Attachment 7.8 must be
completed for each Reg. Guide 1.97 input affected. For assistance in
completing Attachment 7.8 contact the Reg. Guide 1.97 Coordinator.

Comments:
P

,

l

.

WCB/ses-0347-5 ~ DC 9013-1, Appendix 4 5, Page 0
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Attachment 7.1
STD GN 0028, Rev. 3"
Page 6 of 6

O
ERF DESIGN CHECKLIST

VIRGINIA P0y,13

2.0 ERF computer system software modification description. To be completed
by NES Nuclear Electrical Engineering Computers and Programs Section only if'

an impact on the ERF system was identified in Section 1 above.

2.1 Provide a description of the software changes to be performed to
reflect the changes identified in Section 1 above. Attach additional
sheets if required.

'll. hur . ia Pi !A e f u v n u|( O G/to .1/ 0' 'lli> h'P:
i .) ' d

~ $ h Ial6 9 ila f $ nic:yt (*>f- 9/ai.n 4|, , _ do A Mh o A pf.
*

~'
, ( . V /

* Sl?'b $.)LTa e ,(t ( { Y - Oh , Mil in s ( t 'l f. '4L 4 l' )h: / f
'

) ./'

- |1 bL n o n, e t l'c * L ||c t 0if - [Il'/I Atil li .c t$ltn At h*|,i
t

-ftu |bo,1h1attit I'd ' k t i si i Kt er (
J

~ kt! |.iLY| Cv| |Arh bDd h kn$ ?$|TN* * WL< -~
~

af
I .

.
v

ar)$ i itt $ }f $ $ '?'f1A+b'AJ/,''i',
,

~ik cur , car a ,1 a u orm hnfaw<m+ -;,wn.~t.4'
| v. E7s L' 'j7 9 71' t,:1( 'fb , i /r a,r/ h , it' Clo on h 5 'Le/td a.
'iWi$' Rinib.s Q.tb u Ybwi$, s> :7kroon n h niJ!-Chf>

s
. u

14 h if Iffkfr) T){ P T/C / id Gn p,(]|t f bif,jt, /
, ci .i

-

| 'ifb 5 Avi f h gil .tMed
,

.

-

O
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D& 90/3-f
STE AM GEtJEJ?AToft REPA! R. Attachment 7.6

4TD GN 0028. Rev. 3
'~

Page 1 of 2

,..

ERF DRAWING /1NSTRUMENT/ |

CONTROLLED DOCUMENT

IMPACT DATA SHE G

This oata sheet is to be used in conjunction with Attachments 7.2 and 7.3 to
identify ERF system impacts as defined in Sections 1.7, 1.9 and 1.11 of
Attachment 7.1.

1.0 DCP affects the following: 1

( ) Drawings (/) Instruments [ d Controlled Documents

2.0 If drawings or controlled documents are affected, are mark ups attached
showing the chang's7

( ) YES ( N0

3.0 For each affected drawing, instrument, and controlled document, complete
Page 2 of this attachment.

,.-.

O
.

,

"

'
.,

.

?

O
.

DC 90-131, Appendix 4 5, Page 7 '
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Attachment 7.6
STD-GN-0028, Rev. 3
Page 2 of 2

O ERP DRAWU40/INSTRUMENIf,
@NIRQLLED DOCURTJiT

IMPACT DATA.. SHEET

4.0 This data sheet represents a change to as

( ) Drawing ( ) Instrument [X) Controlled Document

5.0 Dased on the response to 4.0, enter one of the following:
Drawing No. __

Instrument Mark No.

Controlled Document .UPSAR sentions 5. 6. and 10
Name and Section No.

6.0 Describe the change to be made:

UFSAR Section 5.2.1 discusses the integrity of the RCS boundary and
will be revised.

UFSAR Tables 5.2-4 through 5.2-8 will be revised to show changes to
the SG Primary-secondary Boundary components.

UFSAR Tables 5.2-9 and 5.2-10 will be revised to show changes in SG
usage factors, individual transients primary and s econdary boundary
components.

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

UFSAR Table 5.2-12 will be revised for the limit analysis calculation
results.

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

UFSAR Table 5.2-22 will be revised to show correct material for the
new SGs.

UFSAR Figures 5.2-1 through 5.2-4 will be revised to correspond to the
new SG design.

UFSAR Section 5.5.2 will be revised to reflect the new SG lower
assembly design details.

O

DC 90131, Appendix 4 5, Page 8 |
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Attachment 7.6
STD-GN-0020, Rev. 3
Pago 2A of 2

O IRLDRAM1HOLIREIRUMENTI
COMIROLLED__.DDC#1 TENT
IMPACT DATA BilECT

6.0 Describe the change to be mados (Continued)

UFSAR Section 5.5.9 describes the RCS equipment supports. Section
5.5.9.2.2 discusses specifically the steam generator and reactor
coolant pump supports. This section needs to be updated to
incorporate the steam generator upper support ring cold condition
radial gap tolerance of 0.050 to 0.060 inches. Section 5.5.9.3.1
discusses the dynamic analyses that determines loads on the subject
equipment supports, This section needs to be updated to include
reference to the NUPIPE-SW computer program.

UFSAR Table 5.5-3 will be revised to show changes in the SG design
data.

UFSAR Figure 5.5-3 will be revised to show the replacement steam
generator diagram for unit 1.

UFSAR Figure 5.5-17 providos the dynamic model for the reactor coolant
loop including the steam generator and reactor coolant pump supports.
This figure (to be identified as figure 5.5-17B) will remain valid for

p/ the Unit 2 dynamic model only. An additional figure (to be identified
as figure 5.5-17A) for the modified Unit 1 dynamic model needs to bes-

incorporated into the UFSAR.

UFSAR Tables 5.5-18, 5.5-19 and 5.5-20 contain loads for the steam
generator and reactor coolant pump equipment supports. These tables
need to be revised to incorporate the new Unit 1 equipment support
loads.

UFSAR Figures 5.5-24 and 5.5-25 provide the identification of steam
generator and reactor coolant pump support members respectively.
These figures were previously utilized with UFSAR Tables 5.5-21 and
5.5-22 which have been deleted from the UFSAR. UFSAR !igures 5.5-24
and 5.5-25 are no longer required and should be doloted.

UFSAR Section 6.2 discusses Containment Systems. This section-is
updated to reflect the revised analysis of peak pressure and
depressurization following a LOCA based on the mass and energy
releases for the replacement steam generators. Where information forUnit i differs from the current analysis for Unit 2, clear references
to applicable units are added.

UFSAR Section 6.2 also addresses the impact of the new insulation on
the containment responso following a LOCA. The impact of insulation
debris on sump-NPSH is evaluated.

() UFSAR tables 6,2-2,5,13-17, 47-53, and 77 are revised to reflect the
differences between the Unit 1 and Unit 2 analyses.

DC 90131, Appendix 4 5, Page 9
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Attachment 7.6
STD-GN-0028, Rev. 3
Page 2B of 2

|

O ERE_DBAWIHOLINATHEMENTI -

CORIB_QLLED_DQCMiiERI
IMEACT DATA BHEET

6.0 Describe the change to be made (continued)
<

UFSAR Section 6.3 discusses the Emergency coro Cooling System. Thissection is updated to reflect the change in the NPSH values and the
ravision to the RWST switchover sotpoint for the LHSI recirculation
modo for Unit 1.

UFSAR Figure 6.3-11 is revised to reflect the change in the Unit 1
RWST switchover sotpoints.

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

UFSAR Section 10.3.2 contains the description of the main steam
system. This section noods to be revised to describe the now flowlimiting device having a flow area of 1.4 f t' to be installed in each
of the Unit 1 main steam nozzlos of the steam generator domo.

UFSAR Figure 10.4-7 and 10.4-8 detail the chemical feed piping and '

indicate the pipe clase at the foodwater elbow as pipo class 601. The

O installed piping was changed from pipo class 601 to class IC-N-9 as
part of DC-80-S82, but those figures woro not revised to reflect the
chango. The replacement chemical food piping will be ,C-N-9 to match
the existing installation. These figures will be revised to indicato
use of class IC-N-9.

UFSAR Figures 10.4-8 (shoot 1), 10.4-11, 10.4-13 and 10.4-14 show the
configuration of the main foodwater system and a portion of the
chemical food system in the area o! the foodwater loop seal piping.
Each of those figures needs to be updated to reflect the change in
pipe class for the now class 601C foodwater loop seal piping
replacement.

UFSAR Figuro 10.4-17 details the steam generator blowdown piping
system arrangement. This figuro needs to be updated to reflect the
system modifications being implomonted by this Design Chango.
Specifically, the changes in pipo size and class nood to be
incorporated in this figure.

(:) ;

t

DC 90131, Appendix 4 5, Page 10
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Attachment 7.6
^

'
.,

a o

LRF DRAWitiG/J{$TRUMEtiT/
1

LOHIRQLLED_DOCUMLtil t

IMPACT DATA SHEEJ
'

4.0 This data sheet represents a change to a: '

: } Drawing ( ) Instrument [ ontrolled Document

5.0 Based on the response to 4.0, enter one of the following:

Drawing No.

Instrument Mark No.

Controiied Document AA4PS / s?hl T)senmew
tiame and Section No. _ $67risd.|.kand.f.8'

)

6.0 Describe the change to be made:

. Levre. Gwnen wirr 4 C - QS/00 A ,5 , c rao D seso
/

-

/

dl/5 kD/$ O (W/ C/ h/N [O D}$ /hA'Sk Ulb h)
W $!TJ/5 E'D foru YA /A),s4 LwY AA/s4CPJ/f Al? S G. k .

T//r A'twsrh UA w r i.s /R Y Z s/ C A .r. J .

| THE PLS bocun1EM NILL REFLECT THE CpAss IN
IJoMWAL Tave FRom 663.6 *F To Seo.e 'F. '

_

,

-

sO
.
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Attachment 7.6
4TD GN 0028, Rev. 3

f_ Page 2 of 2

ERF DRAWING / INSTRUMENT /
CONTROLLED DOCUMENT

IMPACT DATA SHEET

4.0 This data sheet represents a change to a:

( ) Drawing ( [ Instrument ( ) Controlled Document

5.0 Based on the response to 4.0, enter one of the following:

Drawing No.

Instrument Mark No. AC- 6S /06 A 3 I C-
j

Controlled Document
Name and Section No.

6.0 Describe the change to be made:

Aune Serpswr cnAswe To AEvis e~a VAskr*
i OP WV f S/24A) Of /?k)3T //0 MUr M~ .
s.

.

.,-
. . - . - . - . . . ~ .

.
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DC 90 33-1, STEAM GENERATOR REPAIR, NORTH ANNA, UNIT 1

Q D_ R A F T
<

POST-AEClMJIT_liquT_0BIHo DEsION cnJ:cKLisT

PREPARER DATE _ d_ _ _

REVIEWER t DATE /WY/

m u2.

X 1. Does the modification affect any existing Regulatory
Guide 1.97 instrumentation? (See 5.7.1)

_X_ 2. Does the modification affect any control room indicator
or recorder? (See 5.7.2)

_X_ 3. Does the modification change any radioactive release
path? (See 5.7.3)

_2_ 4. Does the modification affect any radiation monitoring
equipment? (See 5.7.4)

X 5. Does the modification change the qualified status of
any equipment? (See 5.7.5)

X 6. Does the modification affect any HVAC equiomont?
(See 5.7.6)

_K_ 7. Does the modification affect any containment isolation
valve monitoring equipment? (See 5.7.7)

X 8. Does the modification affect any process monitored by
the instrumentation listed in Appendices 7.2 and 7.3 of
reference 3.1.3 and 3.1.47 (See 5.7.8)

X 9. Does the modification affect any safety-related or
semi-vital electrical buses? (See 5.7.9)

_X_ 10. Does the modification affect any hydraulic or pneumatic
supply system? (See 5.7.10)-

,_&_ 11. Does the modification affect any meteorological
equipment? -(See 5.7.11)

X 12. Does the modification affect and sampling system, path,,,

( or capability? (See 5.7.12)

1 DC 90131, APPENDIX 4 6, PAGE 1
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DC 90131 STEAM GENERATOR REPAIR, NORTH ANNA, UNIT 1

O DRAFT
.ECST-ACp] DENT MONITOBJNG DESIGN CHECKLISI

q.
YLS 110_.

,_X_ 13. Does the modification require a change to the Emergency
Operating Procedures or Emergency Plan? (See 5.7.13)

_2_ 14. Does the modification change the Environmental Zone +

Description (FZD) and/or any Qualification
Documentation Review (QDR)? (See 5.7.14)

,_X_ 15. Does the modification involve a change to the Technical
Specifications? (Sce 5.7.15)

O

.

2 DC 90131, APPENDIX 4 6, PAGE 2
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Attachment 7.2
STD Gli 0035. P.ev. 1
Page 1 of 2

REG. GUIDE 1.97 REVIIW StiELI
VIR31t11 A POWER tJUCLEAR POWER STAT 10ff

Title / Station / Unit DCP h /3 -I EWR

_b_ TERR \_C>cnr_TrA|L V ~i' E t'llr F a nW tio .

A'c cio A NNA R v.+.2 s rA nvM - t/N! T /

The referenced DCP/EWR has been reviewed by me and requires a change to the basis
for compliance with t1RC Regulatory Guide 1.97 as defined in References 3.1.3 and
3.1.4.

YES % t10

The justification for this determination is as follows:

3IC 'T o S4 /w@ -

_

The proposed change to Reference 3.1.3/3.1.4 is described below. (Mark ti/A if no
change is required. Include copies of marked-up changes as necessary.)

f /!fL2wg - - - -

R.Q97 Coordinator / Date

W'M/ses-1655-1 oc 90131 Arverein 4-6, rese 3

_ .
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,

Attachment 7.2
SJ0 Gri-0035. Rev. I
age 2 of 2

The subject DCP/EWR has been implemented without any additional changes that i

affect the justification described above.

YES tao

if no, describe the chailge below:

.

b

O Site Supervisor - Design Engineering / Date .

O
,

WTM/ses-1655-2 DC 90 13 1 Appendia 46, Page 4'
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SET POINT CHANGE FORM
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Attactment 6.1
SETPOINT IMPLDENTATION / CEANGE FOptN STD-GN-0030, REY. 3

SECTION 1

O /OW dA
POWER STATION UNIT

touItxEN: Pn y. NunaER E " LC ~ #00 - 3 DCP/EWR NUMBER ' ' b~ b
2OT L e Jes' tEcv!PnEN: :rI:rIr I:N

RF.ASON TCk CHANGE bO( A 'O ' H ''I b b~

|

OTHER FITEPIN:ES, DRAWINGS, ETC

@ SArETY nLA r: ( i REcutATORY SIGNIrICANT ( ) NON-SAFETY P. ELATED
SECTION : m e

SATETY/ PROCESS DESIGN LIMIT /'f, i G,
REFERENCE _ THIb dAu :2 Is teil.Meb

(* t e 22.8 - 2.4)--

CHANNEL / DEVICE UNCERTAINTY
RErERENCE. GE - 091- 2nl O

j~g g'
,

W b DITIONAL CONSEATISH / , 3 '#> 7REFERENCE M-N! A J hbT A s? #/ EWh
antsM Tm.o

Q . . . . . . . . . . . . . .h w a e m s % o .e Csm ausp0
.. ................. ... ............

strPO m 1 22.s | I <1. I

SETTING TOLERANCE A e E6 7
RESET POINT 25.8 '). -

Rare ===rr- d A 'C 'S H -4 9 I 720,O t>.IT) Strr P o# ed'i /d t,Au o o t-- F
- -

CA LC. EE -ocR b 7, Log,Oe-u %)Jsg s,4 tigD *% ,
.-- .....----- . . . . . ..-

_ . .

CC39 TENTS

AI8 - 4[ 9k* REPAPID BY - * *

pgyg

REVIEWED BY_ "Id W b . D4 # fn k/14d , <f fu DATEI '

{
.-

SECTION 3
VERIFICATION Or SETPOINT IMPLEMENTATION

VERIT IED E t DATE

VERITIED BY
'

DATEA
V __k

ATTACH (1) APPLICABLE MARKED UP SREETS OF SETPOINT.s *LS DOCUMENTS
*

(2) A00!TIONAL SHEETS FOR ADDITIONAL COMMENTS, MULTIPLE SETPOINT VALUES, ETO.

s. . . , , _ , . _ . . . - _ _ . _.__.__ _ ~,_

_-&4,oggna'1'7.ATIO c. 'lo
..
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Attachmen16.1
SETPOINT IMPLDENTATION / CRANGE A'ORM STD-GN-0030, REY. 3

SECTICNI|
9

POWER STATICH UNIT

EQUIIMEN; MAFy !."JMB E R $5-i0- J D A 3 C ) DCP/EWR HUMBEF, b*!3*I
Ecv!rMENI ::::x!rTI:N I20JW LCEL
REASCN rOk CriANGL- 0 b d 'd M ALM D

.

OTHER PITEE.ENCE S, DRAWINGS, ETC

IN SAFETY FILATE ( ) REGULATORY SIGNIFICANT ( ) NON-SATETY RELATED
SECTICH2| VALUE LHlIl

SATETY/ PROCESS DESIGN LIMIT /O,6 7.,
RErERENCt- 'Dh5 i/At ea is am an
/ic - /44- 2S)

nErtRtNCt M~ORL CgDEL/ DEVICE UNCERTAINTY 7, g ej'vEJ O
,

AddOhl001 D
ADDITIONAL CONSERVATISM /, O b */,

PxrERtNCt 6M - A R A ??eJ< O.n> A 2 4 9 TvtrA
3cw2f J ~7C,e Ghn_ m GAnrr7 AA 6 s.te l ccoc- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -( w- - - - - - q 3, acrv )

---------

SE7 POINT | 13 4 9. |

SETTING TOLERANCE *f. . M_ 7
RESET POINT *20.4 %

_ g.. . . _ - .

-------------------------_-_--------_.--------_ _ ---
COPMENTS-

.

PREPARED BY- AlMC1 pgyg _ i f/A kk* s,We '

aMi L . Da wrii / d2e f . Ord44 fm $REVIEWID BY__
' oATEl

(3
'

SECTION 3
VERITICATION OF SETPOINT IMPLEME! CATION

VERITIED BY
DATE

VERITIED BY -
DATE

ATTACH : (I) APPLICABLE MARKED UP SHEETS OF SETPOINT OR PLS DOCUMENTSC) COI*IONAL SHEETS FCR AODITIONAL COMMEins, MULTIPLE SETPOINT VALUES, ETC.

g g q3 g g nyedaN*7.'D



Attachment 6,1
SETPOINT IMPLEMr.NTATION / CHANGE FORM STD-GN-0030, REY. 3

SECTICil 1
.

fi . 1
''/

O
''''

'

- POWER STATICN " NIT !' ' ' '

. . , ..
EQUI! MENT PJJJ ti"JMBER 'y,.

DCP/EWR NUMBER -'

EOUIPMENT *::F:TTION M ~/ - -'' 7 N '#/ /2 O

PIASCU TCP CHMiGE !! '' l ~ ' ! U
.

' ,
, . -

' '

" ' * " ' '-

' ' ' , . 54$Vf R '' F

-

*
~ ' s' n :| | |_. /t ;.+ ,.n

,
o

OTHER PirEFINCES , ORAWINGS, ETC

t i SATE 7Y RILATEC ( ) PIGULA70RY SIGNIFICMIT [[ NON-SATETY PILATED
st::::N : I

~~

vurE tra:s

SATETY/ PROCESS DESIGN LIMIT f '/// ( /f/
RETEPINCC

CHMiNEL/ DEVICE UNCERTAINTY g /jj g ./ <
REFEPINOE

ADDI7ICHAL CONSERVATISM ff1/p/ <[ /,4
PITEPINCE

f

----------- -
. . ---- . --

SE7 POINT | [/N | /* /h |

SETTING TOLERANCE /| // e' /id |

,U//d A ///RESET POINT '

p.. .. ..-. .

.----- ---- -- . __-___ . -_.. -_----- --

COMMDITS
--

*PREPARED BY- ] '- ' ' ' O/'Epgyg
\ \p .

REVIEWED BY \s '
I IDATEA

SECTION 3
VERITICATION'OT SE7 POINT IMPLEMENTATION

VERITIED BY DATE

VERITIED BY ,) ATE'

O
ATTACH : (!) APPLICABEE MARKED UP SREE7S OF SE7 POINT OR PLS DOCUMENTS

(2) MCITIONAL SHEETS FOR ADDITIONAL CCHMDITS, MULTIPLE SETPOINT VALUES, ETC.

DC 90131, Appendix 4 7, Page 3

. - _ , _ . . _ - - . _ . _ _ _ . . ~ . . _ _ _ . _ _ - . . , . . . _ _ _ _ _



__- . __ . _ _ _ - _ _ _ _ _ _ _ _.-_ .__ _ _ _ - - _ _ _ _ . _ _ _ _ _ _ _ _ .-__ _ -_ __

.

4

i-

,t

!.,. .,i , 1

.

-

n, !,

' A'- .t. |
,

i
I,, y, ,, , , s ~. , ,

.
,k -j ;1 ** .f ,' '

, , .. . ,

, .
-

! ' , - > F , ,'.,t. ; ;-
.

,
i

. 1 , -
> ~ < - . . - , ,~ . 3 . , ,

-- , , . .,, -
t. - ,

9 . . ,.

l.-

.t,
I

i
.. . . _ . . . . ,., - _ - . . c .. .m . , , , g

i

i

1 - 9. - i.*

,

!q , .

:4
. .

!

i

i

:i l -
'

1 i

j

P

,

I k
e
i

!
L

f,. ,, ,

, ,,:,. . ..
.

.

. . -u m,t
,

as

-r
-

, m,
I

.c t v.-. ,
4,

-

*

.

. ,
. ,

; __

r.
,

,_ | ,'
,.

-

& -
1

I

i

.

i
.

i !
, i

.
r

' -,k!
, r
1 *

j N *4

@
,

?

t ii r - - -
.

"t i *
_ . . . .._ . _ - -

,

7

4..,:.o
i

-

1;
.

!!

2i I
.

i
l

i
. ,

- _._,i - . , , . _ _ -.i .
__ _. , _ _ _ _ _ _ . . _

>
,i .

, ,

-

q | ,'
,. , .

, + N ; i ; } i . ~5'
m

,

t

, ,-,,
I, | ,! f i''t3.i

., ,- ~, ,
% f_.; f 3-

. .I *1' 4
1 , .

r#i , !"ioi >
< ;

j

..

**tru.r
-6ms La - n' m i ,i is,-- yr
-

- ~- t r., 4 - -

- ..iLHM p _ u- i , '.-* / P.c ?
4 - - > .

e) i b, . , ~-'
"

4ia .:. , a
,

2 i

J ' t "+

P4'. r ',. . v[., I lt t' 1 I_N'' !" b 'I 7-, , . - , , ..
'

.

' t
'

f
.

ta . 1 c r. % .,m , . , nice ,r ~, , - 34 e 6, . > , - ,- . ~,. , ,, e, s.- ..*

ae ., - 3e
ai_ _.2 m &- .m , t , _ m.

.

, ,. - 4, , ,,
. 7.-, s, ,;.'

r . ...
,. : L-

,
" i t' ,

*i ..t-j ; i s r,s
t

i

x. '* ^*. P. *A g '- - g e >t+* t.-,+ 4 ,.m" * * ' % "6 a y 7. , (jt L ,;(
* * ,g r* * "=% ' {'hL 11 y., L !_.' k M * L d . A II s ' (. +,- -He t ,1 i u,, O w ' 1 - . j j 4,

.
.

-r

, , , ; , 4

s re -
,

4 . . - n.,.
n i . ,p i G I,.. i pn D ,_ v. !m,. , r r t, - r .

<L . L*L.

i-.e, d T . r, 2._, t ~~;i - woo Or u t .1:;,4
, +,- . . . .,- 4 . m. . , - . . ..

_.,_,,t t- ..L ,, w U '. !>ti i . , L'' H,+ !.it*u u .

t
-

@
. 1 , .n - . . , . . . , , s .-

r4 - t( g L 4 ;' ; f *, ,'l P~r!,L- *-. . .,
i

-

r
-

.

1

DC 90131, Appendix 4I , Page 47

.

---.c ,,.,,_,3 ,,,..v~.e.ww .-w..,,,.%.,,-,-y,_ .vw.,. .# .,.,# ,,.,m.-y_,, , . . - ,, rrw.,-m.m w-..,-m---.~----m-vm.+.-.-~.-w.4~ -.--<-.m.-.e. - . - .w,-d



_ _ - _ _ _ _ _ _ ____ _____ __ __ __ _ _ - - - - _ _ _ _ _

i

i

II CONTROL SYSTEMS
i

1. REACTOR CONTROL '

A. Coolant Average Temperature (Program)

(TM-408F, TM-408G, FM-446, TM-408W)

Setpoint For* Setpoint* For Full Load
Full Load

T,y=586.8'T T,y=580.8'T

1. High Limit 586.8'F 580.8'F

2. Low Limit 547'T 547.0'T
,

3. Full Power 586.8'T 580.8'F
Temperature

4. Hot Shutdown 547'F 547.0*F

5. Temperature 0.398'F/% 0.338'F/% <

Gain Power Level Power Level

i

6. Lag Timo Constant (TM-408C) 30 Secondsd)
_

7. Lag Time to PM-446 should be set to "0FF"

|.
B. Coolant Average Temperature (Measured)

(TM-408B, TM-408C)

1. Lead Time Constant 20 Seconds d)

2. Lag Time Constants 10, 1 Saconds d)
,

.

-

Setpoints vary linearly from 580*? to 586.8'F* --

i O
! (1) These setpoints may be adjusted during start-up and

subsequent operation to optimi:.e control response.

27
iDC 90131, Appendix 4 7. Page 5
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...

B. Spray Valve Controllers
(PC-444C, PC-4440)

() Proportional Gain in Perce.it Spray Valve 4%/% Controller
Output'"

Setpoint where spray is initiated on 55% Controller
h)compensated pressure signal from PC-444A output

C. Variable Heater Controller

Proportional Gain in Percent Heating -6.6%/% Controller
Power Per PSI output'U

Setpcint where proportional heating is 35% Controller
full on signal from PC-444A

_

D. Power Relief Valve (PCV-455C) operated 92.5% Controller
on compensated pressuro signal from Output
PC-444A to PC-444B

E. Backup Heaters Turned on, on compensated 30s controller
Pressure Signal from PC-444A to PC-444F Output

F. Power Relief Valves (PCV-456 operated 2335 PSIG
on actual pressure) (PC-445A)

_

{} 4. PRESSURH_ LEVEL CONTROL

A. Level Program as Function of T ,,
(TM-459)

Low Limit For T ,, 547'F=

Lower limit will vary linearly for- full-power' T,, between
580.8'F and 586.8'F.

For Full Load T ,, = 586.8'F 21.4% of Span
For Full Load T,, = 580.8'F 28.4% of Spans.

Upper limit for full power T,, between 64. 5% of- Span
580.8'T and 586.8'F

(1) These setpoints may be adjusted during start-up and subsequent
operation to optimize control response.

-

(4) Unit 2 Valve
--

35 '

DC 90131, Appendix 4 7, Page 6
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t

O ,, g,= K3 T,,, + K2 3 3
4T+K K 0=

g

K (See Fig. 9)
2

K (See Fig. 9)3

B. Low Alarm '

(TC-409D, TC-409E, TC-409F, TC-4 09 L)

Z,=2Lo-Lo + K K 10 Steps=
t 4 4

(6. 25 Inches)

3. TemDerature AlaIma

High T,,inal T , at full load)(4'F aboveA.
the nou 584.8'Fy

(TC-412D, TC-422D, TC-432D)

0

-

.,

(3) These alarm setpoints are expected to be adjusted duringO start-up and subsequent operation such that they are just.
beyond the range of normal operation variations.

40
DC 90131, Appendix 4 7, Pace 7
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Attachment 6.1

DE7 POINT IMPTJ: MENTATION / CRANGE FORM
STD-GN-0030, REY. 3

1
,_

SECTICH 1 *

. h'' }O } '' POWER STATICN UNIT* ''.

~

# 'I''' ' I ' "" * DCP / EWR-1T4.EEREQUITMEN7 MAAY. fr.'KBER

I ~ I' ~ f- ~ I \ i1- I" e' Af f L~ ,

EOUIPMENT t u:RIr:::N
$' ti s, it . ;s e . .. , s M, c . **.i. ( - . . . . . . *

, ' ' '

PIASON PCR CHANGE Bt
' - ~- /'' '

'

6.,s, s, ; ,

at. ,, ,.,.

.4-

OTHER PIPEPINCES, DRAWINGS, ETC -

I. ) S/JETY RELATE 0 ( ) PIGULATORY SIGNITICANT ( ) NON-SATETY PILATED

SECT:CN 2 |
yA1.t+E t, NITS

SATETY/ PROCESS DESIGN LIMIT

PITEPINCE

CHANNEL / DEVICE UNCERTAINTY

PITEPINCE1

-

ADDITICNAL CCHSERVATISM
-

PITEPINCE

O ... ... .......... . ... . .. .......... ...... .

SETPOINT

SETTING TOLERANCE

RESET POINT
g.. . ..n..

: RzrERz. -
-

...
. . . . . . . . .

. . . . . + .

'A 'b''' t'' <- " ? 'i b I' b .
'

COMKENTS
-

'
1

fIL b ,,'

.

./s s i
PREPARED BY N 3 A D ~ A- og7g

bN DATEREVIEWED BY
i -.

| SECTION 3 VERITICATION OF SETPOINT IMPLEMENTATION

DATE.VERIFIED BY

I
DATEVERITIED BY

-

ATTACH : (1) APPLICABLE MARKED UP SHT.ETS OT SETPOINT OR PLS DOCUMENTS

|
(2) AODITIONAL SHEETS FOR AODITIONAL COMMENTS, MULTIPLE SETPOINT VALUES, ETC.

,

|

l DC 9013+1, Appendix 4 7, Page 8
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|

:
!

O 4. Automatic reset of manual block on 2000 psig
hign pressurtzer pressure (P-11)

(PC-*55B, PC 456B. PC-457B)

5. High-1 containment pressure Not Vestingbouse Scope,
set for about 10%
of CDP

6. Time delay on manual reset of SI 1 minute

B. Steam Line Isolation

1. High steam line flow See 1.1.A.3 above

2. High-2 containment pressure Not Westinghouse Scope,
set for about 33% '

of CDP

C. Containment Spray Actuation

1. High-3 containment pressure Not Westinghouse Scope,
set for about 50%.
of CDP

2. Reactor Trips

() A. Nuclear Instrumentation

1. Source range high 'nvel 10 counts /sec(2)5

(NC-31D, NC-32D)

2. Intermediate range high level Current equivalent to.
25% of full power

(NC-35F, NC-36F)

3. Power range, low range, high level 25% of full power

(NC-41P, NC-42P, NC-43P, N-44P)

4. Power range, high range, high level 109% of full power

(NC-41R, NC-42R, NC-43R, NC-44R)

5. Power range, high neutron flux rate +5% of rated power
(positive)-

(NC-410, NC-420, NC-43U, NC 44U) -3% of rated power-
(negative)

(NC-41K, NC-41K, NC-43K, NC 44K)

Impulse unit time constant 1 2 seconds

( (NM-41J, NM-42J, NM-43J. NM-44J)

(2) Values may be adjusted during initial start-up tests.

DC 90131, Appendix 4 7, Page 9
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where,

T = Average temperature, F

P = Pressur.rer pressure, psig

K; 12 6 . 4 'z.

K ., 2 . 2 0'. p e r 'F
.

K 0.llH % per psis
3

(TM-412E, TM-422E, TM-432E)
t) 25 seconds:

4 Secondst :
3

(NM-412C, NM-422C, NM-432C) f(aq) = (See item 4, P. 18)
; ,b, Overtemperature ST turbine runback

and block of rod withdrawal (C-3)

%, Identical to che reactor trip setpoint above except K becomes
J 123.4%. 3

Turbine runback time delay relay on: 1.5 seconds
off: 28.5 seconds

Turbine load reference reduction rate 200% per minute

The above values of K are applicable to three loop operation.g

For two loop operation, see "Setpoints for Two Loop operation"

2. Setpoint for overpower AT trip
and turbine runback

(TM-412G, TC-4128)
(TM-422G, TC-422B)
(TM-432G, TC-432B)

r

O
\)

!

16 DC 90131, Appendix 4-7, Page 10
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'

Overpower 2T reactor trip setpointa.

i

t)S i

AT =K K I3p 3 5 l+t S} T~K6 (T - T') f (aq)
-

-

3

where,
j

T = Average temperature, 'T
,

T' = Indicated average temperature at nominal conditions and

rated power, for the channel being calibrated (for plant4
startup, assume T' = 586.S'F)

K.,. = 107.9%

K$ = 0 for decreasing average temperature,

2% per *F for increasing average temperature

K 0.164% per 'F for T 2 T'
6 = 0 for T < T'

.

(TM-412L, TM-422L, TM-432L)
t3 = 10 scands

(NM-412B, NM-422B, NM-4328) f(aq) = (set to eern)

b. Overpower AT turbine runback and block of rod withdrawal a-/)-

Identical to the reactor trip setpoint above except K becomes
4

104.9%.

Runback rate See Item Ib above

P

3. Nuclear calibration for AT trips

During plant startup test 1, all eight calibrated voltage

signals from the power range nuclear channels are to be calibrat-

ed from core power distribution measurements such that the same

signal (8.33 volts at output of NM-41K/L and duplicates) is

obtained for the reference flat condition. The reference flat

power condition is defined as rated core power with nominal

(4) Unit 2 Value

17 DC 90-131, Appendix 4-7, Page 11
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O 6. Rod Control System

Control Bank Overlap (Thumbwheel switches
in rod control logic cabinet)

S1 (Start B with A) 128 steps

S2 (Stop A) 228 steps

S3 (Start C with B) 256 steps

54 (Stop B) 356 steps :

SS (Start D with C) 384 steps

S6 (Stop C) 484 steps
SL

7. Part Length Rod Limit Switches .. E'

Lower Electrical

Limit Switch Setpoint 5 steps *

Upper Electrical

Limit Switch Setpoir.t 227 steps

III. Alarms

1. Rodstops

In Sections I.2.B.1 and 1.2.B.2, automatic and manual rod withdrawal
block accompantes terbine runback; also,

o A. Power Range High Flux Level 103% of full power

(NC-41L, NC-42L, NC-43L, NC-44L)

B. Low Turbine Load Cutout of 15% of full power,

'

Automatic Rod Withdrawal (C-5)
(No alam provided - permissive
status light only)

(PC-446B)

C. Nuclear Intermediate Range High flux Current equivalent to._m

20% full power
(NC-35E, NC-36E)

2. Insertion Limit Alarmsj

A. Lo-Lo Alarm

(TM-4C9A, TM-409B, TM-4090, TM-409D)
(TC-409D, TC-409E, TC-409F, TC-409L)

39 DC 90-131. Appendix 4 7, Page 12
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& 9 ANNA UNIT 1
SECTION 81 I

t
SETPolNT 30(18ENT INSTRLSENTATION - SWITCNES PasE 99

t
'

i

: INStataENT : : : SEIPotNT : : : totr : : :
* : N : GESERIPTI(5 : SR : MW : LMITS : Inc : DEC : RESET , y ALAst : 9IAERAM : SERRE : REY.:: : : : : : : : : : : :

:**NI-NC-31D : SOURCE RANGE HIGN - RX TRIP : : 1.0E5 : CPS : X : : Ifc C4 : : TS-2.2.1 : :
': : : : : : : : . : : : :

:**NI-NC-32D : SOURCE RANGE MIGN - RX TRIP = = 1.0E5 : CPS : X : : 10-C4 : : TS-2.2.1 : :
-

: : : : : : : : : : : : :
: NI-NC-35D : PERMISSIVE P-6 : : 1.0E-10: AMPS : X : : 1L-F1 : a 15-3.1 : :
: : : : : : : : : : : . : :
: N!-NC-36D : PERMISSIM P-6 : : 1.0E-10: AMPS : X : : : IL-F2 : : TS-3.1 : : ,
: : : : : : : : : : : : :
: N!-NC-35E : INTERMEDI ATE RANGE - R(B STOP : : 20 : PERCENT : X : : : 1A-C5 : ; PLS(39) : :
: : : : : : : : : : : : :
: - NI-NJ-36E : INTERMEDIATE RANGE - ROD STOP : : 20 : PERCENT : X : : : 1A-C5 : : PLS(39) = ':
: : : : : : : : : : : : :
:**NI-NC-35F : INTERMEDIATE RANGE NIGN - RX 1 RIP : : 25 : PERCENT : X : : : 10-C3 : ; TS-2.2.1 : :
: : : : : : : : : : : : :
:**NI-NC-36F : 'IW1ERMEDIATE RANGE-NIGN - RX TRIP : : 25 : PERCENT : X : : : 10-C3 : : 75-2.2.1 : :
: : . : : : : : : : : : : :

: .NI-NM-41J POWER RANGE IMPULSE TIMER : : 2.25 : SECONDS : X : : : N/A : : SPM-05 : :
':

:' POWER RANGE IMPULSE TIMER,
2 : 2.25 : SECONOS : X : : : N/A : : SP M-05 : :

: : : : : : : : : : :

: NI-NM-42J
': : : : * : : : : : : :

*

: NI-MM-43J : POWER RANGE IMPULSE TIMER : : 2.25 : SECONDS : X : : : N/A : : SPM-05 : : -

: : : : : : : : : : : : : ,

: Ni-MM-44J' : POWER RANGE IMPULSE TIMER - : 2.25 : SECONDS : X : : : N/A : : SPM-05 : : E
-

; - : : : : : : : : : : : : : r
:**NI-NC-41K : NIGN PfNdER RANGE NEUTRON FLUX (-) - RX TRIP : : 3 : PERCENT : X : : : 10-E4 : : TS-2.2.1 . : [

- E3 : : : : : : : : : : : : : '

O :**NI-NC-42K : NIGN POWER RANGE NEUTRON FLUX (-) - RX TRIP : : 3 : PERCENT : X : : : 1D-E4 : : 15-2.2.1 : : '
t

u) : : : : : : : : : : : : : ), 9'- :'*NI-NC-43K : NIGN POWER RANGE NEUTRON FLUX (-) - RX TRIP : : 3 : PERCENT : X : : : 1D-E4 : : TS 2.2.1 : : "

-'*

' r.a-
: : : : : : : : : : : : :
:**Ni-NC-44K- 2 NIGH POWER RANGE NEUTRON FLUA (-) - RX 7 RIP : : 3 : PERCENT : X : : 2 1D-E4 : : TS-2.2.1 : : <a
I : .. . : : J : : : : : : : :-

' >. : N!-NC-41L : NIGN POWER RANGE FLUX - RG)STOP INTLK : : 103* : PERCENT : X : : : 1A-D4 : : PLS(39)} : :
@

'

: : : : ..t : : : : : : .: : :
co - : NI-NC-42L : NIGN POLER RANGE ILUX - RCDSTOP INTLK : : 10)*' : PERCENT : X : : : 1A-D4 : ; PLS(39)~S : : -

d. : : :- : x: . : : : : : : : :
- E NI-NC-43L :. NIGN POWER RANGE FLUX - RODSTOP INILK : : 103* : F/'O NT : X : : : 1A-D4 : ; PLS(39)1 : :
A : : :. ..:

*- : : : : : : : :
. y (. . . .

~./,.
' t* REDUCED TO 96 FOR THE PERIOp.0F,0PERAMOK IJHill STEAM GENERATOR REPLACEMENT PER EWR 92-092 5~ 1

~

t
2 *E iOPEICAIE'WINSTR(5EENT NUNSER SHOWN IN SECTION A1 DELETED RT Eut 92-141A.

'

b
O INFORMATION $NOWN WITN TH!S ITEM IS NO LONGER EFFECTIVE.m
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se0RTH ANNA UNii 1
SECTION N1

'

SETPDINT BCOsENT INSTPJLSENTATION - SWITCNES PAGE 10B
,

.$

: INSTRLSENT : : : SEIPOINT : : : Lar : : :: ESWER : DESGIPTIGI : SR : VALE : tRBITS : INC : DEC : RESET : ALARM : DIAdMAM : MRstG : REY.:: : : : y: : : : : : : : :: NI-NC-44L : NIGN POWER RANGE FLUX - RODSTOP INTLK : : 103? : PERCENT : X : : : 1A-04 : : PLS(39)} : :
: : : : : : : : : : : : :
: NI-NC-41M : PERMISSIVE P-7 (RX POWER), P-10 : : 10 : PERCENT : X : : : 1L-G1 : : TS-3.1- : :: : : : : : : : : : : : :. NI-NC-42M : PERMISSIVE P-7 (RX POWER), P-10 : : 10 : P;RCENT : X : : : 1L-G2 : : 15-3.1 : :

*

: : : : : : : : . : : : :
: NI-NC-43M : PERMISSIVE P-7 (RX PGER), P-10 : : 10 : PERCENT : X : : : 1L-G3 : : TS-3.1 : :
: : : : : : : : : : : : :
: NI-NC-44M : PERMISSIVE P-7 (RX POWER), P-10 : : 10 : PERCENT : M : : : 1L-G4 : : TS-3.1 : :
: : : : : : : : : : : : :
: NI-NC-41N : PERMISSIVE P-8 : : 30 : PERCENT : X : : : 1L-M1 : : TS-3.1 : :
: : : : : : : : : : i : :
: NI-NC-42N : PERMISSIVE P-8 : : 30 : PERCENT : X : : : 1L-N2 : : TS-3.1 : :
: : : : : : : : : : : : :
: NI-NC-43N : PERMISSIVE P-8 : : 30 : PERCENT : X : : : 1L-N3 : : 15-3.1 : :

: : : : : : : : : : : : : ,

: NI-NC-44N : PERMISSIVE P-8 : : 30 : PERCENT : X : : : 1L-N4 : : TS-3.1 : : ;
: : : : : : : : : : : : : j
: sNI-NC-41P : LOW POWER RANGE NIGN RX TRIP : : 25 : PERCENT : X : : : 10-C2 : : 15-2.2.1 : :
: : : : : : : : : : : : :

: $NI-NC-42P : LOW POWER RANGE NICH - RX TRIP : : 25 : PERCENT : X : : : 1D-C2 : : TS-2.2.1 : :
: : : : : : : : : : : : : '

: #NI-NC-43P : LOW POWER RANGE NIGN - RX TRIP : : 25 : PERCENT : X : : : 10-C2 : : TS-2.2.1 : : c
: : : : : : : : : : : : : i

: #NI-NC-44P : LOW POWER RANGE NIGN - RX TRIP : : 25 : PERCEPT : X : : : 10-C2 : : TS-2.2.1 : : "

* * 2 * II * * * # # # # #O
a : sNI-NC-41R : NIGN POWER *.ANGE HIGN - RX TRIP . : : 109** , PERCENT : X : : : 10-C1 : : TS-2.2.11: ::

u) :
-

: : t: : : : : : : : :
o, : #NI-NC-422 : NIGH POWER RANGE N!GN - RX TR.* : : '109'* : PERCENT : X : : : 1D-C1 : :'TS-2.2.1R: : i

-

-. : : : : . p: : : : : : : : :

Y. : ful-NC-43R : NIGN POWER RANGE NIGH - RX TRIP : : 109** 1: PERCENT : X : : : 10-C1 : : 15-2.2.18: :'r'. : : : : g: : : : : : : : :
. 'y :.#NI-NC-44R : NIGN POWER RANGE NIGN - RX TRIP : : 10P' . PERCENT : X : : : 1D-C1 : : 15-2.2.1[: : i

.

t ts : : : : : : : : : : : : :

3 : #NI-NC-410 : NIGN POER RANGE NEUTRON FLUX (+) - RX TRIP : : $ = PERCENT : X : : : 10-E4 : : TS-2.2.1 : :
:) : : . : : : : : : : : : : :
h : 8MI-NC-42U . NIGN POER RANGE NEUIRON FLUX (+) - RX TRIP : : 5 : PERCENT : X : : : 1D-E4 : : TS-2.2.1 : :

: : : :' '' _ .. - : m: : : : : : :3 , - , ,

( ** REDUCED TO 96 FOR INE PERIOD OF OPERAfl0N LTTIL STEAM GENERATOR REPLACEMENT PER EWR 92-092 S-, . i

-

*e
.y

_#.. RED _UC_ED...T._O 103 FOR THE PERIOD OF OPERAi!ON UNTIL STEAM GENERATOR REPLACEMENT PER Ew 92-092 1
--

'*-

DUPLICATE 6FIRSTRUMElif IIUMBER SHOWN IN SECTION A1 DELETED BT EWR 92-141A.
_

U

$. - INFORM 4Tl0N SHOWN WiiH THIS ITEM 800 LONGER EffECilVE.
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SORIN AN#A UNIT 1 SECTIOu 31

SETPOINT D00MNT INSTRLMENTATION - 5:dliCES PAE 111

: INSIRLMtNT : : : SE IP0iN T : : : LOor : : :

: EUGER : f*'SCR IPT ION : SR : VALLE : LReliS : IBC : DEC - RESET : ALAAM : DIAG 8JWe : Saura : REY.:
: : : : : : : : : . : : :

TC-RC14090-2 : LOW RED INSERTION LIMli ALARM : : VARIABLE : DEG.F. : : X : : N/A * RC-0CT : PLS(39) : -

: : : -
: : : : : : : : :

- TC-RC1409E-1 - LO-LO RCD INSERil0N Lit:!T ALARM : :VAtlABLE DEG.F. : : X : : m/A : RC-087 : PLS(39) :

. . : : : : : : : : : : :

: TC-EC1409E-2 : LOW DCI) INSEti!ON LIMIT ALARM : : VARIABLE : DE G.F . : M : : N/A : RC-087 : PLS(39) - :|
. : : : : : : : : : : : :
: TC-RC1/ 6 LO-Lo RG) INSERTION LIMIT ALARM : : VARI ABLE : DEG.F. : : N : : N/A : RC-087 : PLS(39) : :

: : : : : : : : : : : : :

: TC-RC14 - LOW R00 INSERTION L!MIT ALARM : :VAtlABLE : DEG.F. : : M : : N/A . RC-OST : PLS(39) : :
..

,
- : : : : : : : : : :: :'

: TC-RC14G9K : DELTA T CONTROL : : N/A : N/A : : - * N/A * RC-087 : PLS(39) : :

: : : : : : : . : : : : :

- TC-RC1409L-1 : LO-LO R(X) INSERi!ON LIM!i ALARM : :VAtlA8tE : DEG.F. : : E : : N/A : RC.087 - PLS(39) : : !
I

: : : . : : : : : : : :

| : TC-RC1409L-2 : LOW R(X) INSERYION LIMIT ALARM : : VARI A8LE : DE G.F . : : X . . N/A : RC-087 : PLS(39) : :
I

: : : : : : : . : : : : :

: TC-NC1410 : RLS LOOP 1 STOP VALVE OPEN INTLK : : 5 : DEG.F. : M : : . 1P-C5 : RC-121 : pts (21) : :
- : - : : : : : : : : : :

: TC-RC1413 : 2CS LOOP 1 STOP VALVE OPEN INTLK : : 5 : DEG.F. . X : : - 1P-D5 : RC-124 : PLS(21) : :

: : : : : : : : : : : : :

: TC-RC1420 : RCS LOOP 2 STOP VALVE OPEN INTLK : : 5 : DEG.F. : M . : : 1P-C6 : RC-122 : PLS(21) : :

| : : : - : : : : - - : : : i

|

i : TC-RC1423 : RCS LOOP 2 Si& VALVE OPEN INTLK : : 5 : DE G. F . : x : : : 1P-D6 : RC-125 : PLS(21) : :
!

: : : : : : : : : : - : :

: TC-RC1430 : RCS L(t/ 3 STOP VALVE OPEN INILK : : 5 : DEG.F. : X : : : 1P-CT : RC-123 : PLS(21) : :

: : : : : : : : : : : : :

o : TC-RC1433 : RCS L(X)P 3 STOP VALVE OPEN INTLK : : 5 : DEG.F. : X : : : 1P-DT : RC-126 : PLS(21) : ; )
I

: ::. : : : : : : : :
O : 2 LA : |x : khitt: I * , ,< : 1M-C1/1D-A2 . RC-091 :EWR 91-G81: :_. AT : X : :
c.o ** TC-RC14128 : DVEtt6seP DELTA i - liX 7EIP/Itsts-2 :sstate - CKT 1 :

s ~i : : : : :

9 : : Pu : : e n,n o . : : : .

! g gTC-RC14128 i OVE !! Eat? DELTA i - Rr TRTP/TUR8 RUMBACK - CET 2 : x: te&ct? : AT . x : . .q : 1M-F1/IP-E4 - RC-091 ;EWR 91-081: :,

: : : :
- :/ : ExA - : (A-,J. : : : ,.':
7 f9 TC-RC14228 : OVEtifMP DELT A i - RX TRIP /Tutt-ftnMMCN-- CKT 1 : X: (10tht): AT : X : : : 1M 42/10-A2 : RC-093 :EWR 91-051: :

: : - : : : i4: : : : :'

. ub._% b3> :J : La : AT : M : : : 1M-F2/1P-E4 : RC-093 :EWR 91 081: :
u s* TC-RC14228 : OVERitMP DEiiA ; - SK~TRlP/TUR8 RUNBACK - CKY 2 : X:

'(: : : : :t ,

D
e :j : fa : : p e: g j . : : :

d e TC-RC14328 : DVERfDe DELTA T - RX TRIP / FURST 1tlPf8ACK - CKY 1 : M: 109- M-: AT : M : : : 1M-G3/1D-A2 : RC-095 :Et.A 91-081:
N' A 8 ' M * / - : : m D hi_cc: b C T :**l N-%I :*:

ctu c h s ue - GA A A i n ..E : % .L( .w~t L6 : <
LOW TAVE PXMtIP OVERRIDE - FW VAL"f (LOSE %g y: - : 554 : DEG.F. : ; X : : N/A : RC-091 : PLS(37) : :v:**ic-RC1412D :a

:
* : : : : : : : : :

-y : :
:**1C-RC1412D-2 : NIGN TAVE ALARM - FW VALVE CLOSE : : 587.0 : DEG.F. : E : : : N/A : RC-D91 :DCP89-15-3: 4:

: . : : : : : : : : : i

[ : : '. : PLS(37) : :
o :**TC-RC1422D-1 : LOW TAVE RX TRIP OVERRIDE - FW VALVE CLOSE : : 554 : DEG.F. : : E . : N/A RC-

* : : : : : : : : : : -

: :

$ :**iC-RC1422D-2 : MIGN TAVE ALARM - FW VALVE CLOSE : : 587.0 : DEG.F. : M : : : n/A : tr-093 :DCP89-15-3: 4:
--(

{\ t. 9

' DUPLICATE OF INSTRtNENT NUMBER SHOWN IN SECTION At DELETED 87 DCP 86-02-1. INF0PMATION SnouN WITN TNIS ITEM IS NO LONGER EFFECfiVE.
,

*NofE:
** NOTE: DUPLICATE OF INSTRUMENT NUMBER SHOWN ON PAGE 112 0F SECTIDW 81 DELETED ST EuR 92-017. INFORMATION sn0WN Wiin TNIS If tM sS No LON(.ER EFFECilVE.^!,
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SECTion 31

, SETP01ET 9003EENT f uSTALSENTATl0N - SWITCu[5 PAsE 112t

: IR$ignalsi : : : SEIPCINT : : : LOOP : : :- : IAAGER : DESmIPTIon :SR: VALIE : tAtl TS : Tuc : DEC : RESET : ALAsut : DInsRAM : *= =rl :REV.-t : . : : : : : : : : : : : :
4: *TC-RC14323 : OVERTEMP AT - RX Tk!P/TUR5 RUN8ACK - CKT 2 : X: 106.1% : AT : X : : : 1M-F3/IP-E4 : RC-095 :Eut 91-081: :t^, t : :

p q n ,: , A T : : : ,,<q: : : : :: L*T''-RC1412C : DVERTEMP 17 - RX TRIP /7tNIIHIMistAEK - CKY 1 : X: (t08.51): : X : : ; 1M-01/10-A3 : RC-091' :EWR 91-081: :s,: : : : (,1; ;a s : : : '.': : : : :1et3f.s g
4

: *TC-RC1412C : OVERTEMP AT - INMIHP/TUR8 RUNSACK - CKT 2 : X: t AT : X : :''( : 1M E1/1P-E3 : RC-091 :EWit 91-081: :: I : : :
((4 ;-n*3b, t k

- : : : .'L : : : : :: 4TC-RC1422C : OVERTEMP AT - AX TRIP /TMeedtman . CET 1 : X: : AT : X : :.. , : 1M-02/10-A3 : RC-093 :EWR 91-081: :
: s : : : : :

y n@-e a . p' : , 3.t : : : : :: 9TC-RC1422C : CVERTEMP AT - St.4Me/TURS RUNGACK - CKT 2 : X: 19 : AT : X : : : 14-E2/1P-E3 : RC-093 :EWR 91-081: :: : :
X : @100:52 2

: . A; k : : : : : : : :
: dTC-RC1432C - : OWERTEMP AT - RX TRIP /T1858 - CET 1 : AT : X : : : 1M-03/10-A3 : RC-095 :EWR 91-081: :
: f :

. : :LW y : : : : : : : :
:(*TC-RC1432C : DVERTEMP AT -4m-fR$P/TURE Rut 10ACK - CX1 2 : X 10Ed1 AT : X : : : 1M-E3/1P-E3 : RC-095 :EWR 91-081: :: : : : : : : : : : : : :: TC-RC1412D : LOW TAVE FW VALVE ISOLAil0N COINCIDENT : X: 554 : DEG. F. : : X : : 1L-E5 : RC-091 :EWR92-01TP :
: WITN P-4 (RX TRIP) - CET 1 : : : : : : : : : PLS (37)}; ;

: TC-RC1412D : NIGN TAVE ALARM - CKT 2 : X: 587 : DEG. F. : X : : : 15 54 : RC-091 :EWR92-0171: :: . : : : : : : : : : : : :
: TC-RC14229 : LOW TAVE IW VALVE ISOLATION ColNCIDENT : X: 554 : DEG. F. : : X : : 1L-E6 : RC-093 :EWR92-0171: :
: : WITN P-4 (EX ? RIP) - CKT 1 : : : : : : : : : PLS (37)S: :
: TC-RC1422D : NIGN TAVE ALARM - CKT 2 : X: 587 : DEG. F. : X : : : "B-54 : RC-093 :EWR92-01T_S: :
: : : : : : : : : : : : :
: TC-RC1432D : LOW TAVE FW VALVE ISOLATION COINCIDENT : X: 554 : DEG F. : 2 X : : 1L-ET : RC-095 :EWR92-0171: :
: : WITN P 4 (RX TRIP) - CET 1 : : : : : : : : : PLS (37)}: :
: TC-RC1432D NIGN TAVE ALARM - CET 2 : X: 587 : DEG. F. : X : : : 15-s4 : RC-095 :EWR92-01T}: :
: : : : : : : : : : : : :

O : TC-RC1412E : LO*LO TAVG - St ACTUATION AND P-12 INTLK : X: 543 : DFG.I. : : X : : 1L-F5 : RC-091 :EWR92-0171: :O : : : : : : : : : : : TS-3.3.23: :g : TC-RC1422E : LO-LO T4VG - SI ACTUATIDIl AND P-12 INTLK : X: 543 : DEG.F. : : X : : TL-F6 : RC-093 :EWR92-01Tl: :
* : : : : : : : : : : : TS-3.3.23: :
C- : TC-RCf 432E : LO Lo TAVG - St AC .ATION AND P-12 INTLE : X: 543 : DE G.F. : : X : ; t *.- F T : RC-095 :EWR92-01TI: : ,

f. : : - : : . : : : : : TS-3.3.23: :' ' : TC-RC1417A ACTR CLNT PMP MOTOR THRUST SEARNG UPR $NOE-MI ALM: : 185 : DEG.F. : X : : : 1C-N4 : RC-001 : PLS(65) : :> : : : : : : : : : : : : :

E : TC-RC142TA : RCTR CLNT PMP MOTOR THRUST BEARNG UPR SMOE-MI ALM: : 185 : DEG.F. : X : : : 1C-N4 : RC-006 : PLS(65) : :

'@ : : : : : : : : : : : : :

g : TC-RC1437A : RCTR CLMT PMP MOTOR THRUST BEARNG UPR SMOE-N! ALM: : 185 : DEG.F. : 1 2 2 1C-N4 : RC-011 : PLS(65) : :
x : : : : : : : : : : : ;

p : TC-RC141TB : RCTR CLNT PMP MOTOR THRUST BEARNG LWR $NOE-MI ALM: : 185 : DEG.F. ! X : : : 1C-M4 : RC-002 : PLS(65) : :
N : : : : : : : : : : : : :
' :. TC-RC142TR : RCTR CLWT PMP MOT 0ft THR6ST SEARuG LWR SMOE-NI ALM: : 185 : DEG.F. : X : : : 1C-M4 : RC-007 : PLS(65) : :2 : :

.
: : : : : : : : : : :y : TC-RC14373 : RCTR CtNT PMP MOTOR THRUST BEARNG LWR SHOE-HI ALM: : 185 : DEG.F. : X : : : IC-H4 ': RC-012 : PLS(65) : . :

.a .

N * NOTE: [DUPLICA1F OF INSTRUMENT NupeBER SHOWN IN SECTION Al DELETED BY DCP 86-02 f N .
'Iaf0RMATIQIt SHOWN WITH THIS ITEM IS 100 LONCER EFFECTIVE.

M- (-r i g I t - 1
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Attachment 8.1
Page 1 of 2
STD-GN-0019, Rev. 2

PRELIMINARY ALARA EVALUATION

(To be completed by Design Engineering organization)

Project Title: STEAM GENERATOR. REPAlR dORTH A A/uA vulT 1
'

Project Engineer: f/VE/? / 2. AJ/4 k'/f

DCP No. or EWR No.: DC ~ 70 ~ /3 ~ / Phone No. :(7 emf'/- Sb/o
Location: LbMH 44'A Powat Six-r/od S G /?fAM cFMfw r /)Ro TS~crr

system: RCS , MS , FtN' . SG SLCWbodd .
Description of DCP or EWR: RESTcRE THE trJTEC4 tTV OP THE STEkm
GENER.AToes TO A lev'EL EQus\|ALENT To Nerd GENER ATotS BY
RG.mo\fAL Adb REPLACEMGNT OF THE LoLVER ASSEMB L t G S .
1. Will this DCP or EWR require activities

which must be performed in, or require
entry to, a radiation controlled area? (,)() Yes ( ) No

2. Will this DCP or EWR involve receiving, j
shipping, releasing, discharging, ej
processing, conveying, or sampling of .

radioactive ::aterial? [>() Yes ( ) No

3. Will this DCP or EWR create a new'

radiation source or a new radiation area
onsite or cause an increase in dose : ates
from an existing source? ( ) Yes ()') No

4. Will this DCP or EWR create or increase
routine maintenance, operation, service,
or surveillance requirements in a
radiation area? [ ] Yes [X) No

5. Will this DCP or EWR involve shielding
changes, ventilation changes, or
materials that contribute to radioactive
crud, resin, or sludge treatment systems? ( ) Yes (X) No

6. Does this DCP or EWR involve the
replacement of valves or valve internals
on the primary system which contain G.
cobalt alloys? [ ] Yes (X) No M

Additional ALARA Considerationu/ Comments:
Af: I r r n ***.3 ) A Alfa) /9AD/ A tn+J AAf4 L)tt c Bf C/fR 7fD U

'7%T ftc&AGf F M / O /*>~ SbA 1*M P ni D _S 6 I
TNF 57bMGF B4Guf? /S Alor PAAr of fM/r DC-

AE.' JTre M) N0 f/?/MA% S Vf VM UES A#E Afo tc7FD D V TM/S DC.r

Completed by: Al56wTA organizatio: drcrArn Date: G 2z,12/

DC 90-131, Appendix 4-8, Page 1
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Attachment 8.1
Page 2 of 2
STD-GN-0019, Rev. 2

PRELIMINARY ALARA EVALUATION REVIEW

(To be completed by ALARA Coordinator)

Reviewer's Comments (optional):. bOh
_

.&
?

. ,

(\ C - /!!V/YLReviewed by: ut%
ALARA Coordinator '/ date

:

O

}

~

DC 90-13 1, Appendix 48, Page -2
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Attachment 8.2
Page-1 of-13 '

STD-GN-0019, Rev. 2

ALARA DESIGN CHECKLIST
a

NOTE: This ALARA design checklist reflects specific *

items that should be considered--by the
responsible Discipline. Engineer during- the
initial phases of design. The list is not
all-inclusive but rather provides guidance and
examples of ALARA design. considerations._ .All
sections must be answered. If questions are
not applicable, so state. If questions are
applicable, provide some explanation to the
response.

.

(To be completed by Discipline Engineer)
Project Title: STEAM GEtJE4ATcd REPA iR- A/ ORTH AMdA UN/r1
Project Engineer *

*

DCP No. or EWR No.: DC- 90 - /3 -l Discipline Engineer: ..
Location: Phone No.:
system: RCS. MS F% SG BLaWbov/N

SECTION 1 - LOCATION, RADIATION LEVELS, AND SHIELDING
XEH E9-. ELb

1. Have recent radiation' surveys been reviewed ()() ( ) ( )
-

to ensure that equipment and components are >

located-away from' hot spots and high
_Jiation areas, where practicable? ComPNEd75

THkT AfE. 26MoGO %K sGR VJILL BE. REthfGTAUEb
Ihl THE|C OE|&IMAL L o C A Ts0N AMb CoblR GOC ATIObl.

.

2. Are high occupancy areas established at the C_]- { ') ()()'icwest practical dose rate?

3. Has shielding been placed between (>() ( ) ~( )serviceable componentc and. substantial

radiation - source (s)2Y SHl6LDIM: AS itEQutEb,
in the.-area where.

practica1? TEMpSKA
.

. VJILL RE USEb To CEbVCE HIG H bbSE RAl'ES,

4. Is maximum distance-provided between [ ] [ ] - k)serviceable components and substantial
radiation source (s) in the area?

;O:

DC 90-13-1, Appendix 4-8, Page 3 --
p
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Attachment 8.2-
pago 2 of 13
STD-GN-0019, Rev. 2
Change Notice 1

- O m a. us
5. Do design features prevent personnel from ()() ( ) ( )

inadvertently entering areas where a
significant dose could be received in a
short period of time?
SYSTEnts ArJb components To EE REiMSTAlt.E.b To
MEET og EXCEED EXISTING DESIGN REG 01EE*fENTS

6. Has the use of permanent shielding been () (X) ( ).
considered to prevent the need for
repeated shielding reinstallation? Alo NA*yM AM M##''# #
im mero avM/S X. WAMAxe# Claronc co uds Re 7h'f A/o 2&"3 ^^'D

TR M s. Ce a r M G- /44rfD fsn KH/5t/JoNG. 4 Con 7n. cow 1x,ac o f .t// C 04. 0 $Gf ,

7. If permanent shielding is not feasible, [] [ ] (h)/are provisions incorporated for rapid.
Installation of temporary shielding?

8. Are normal travel patterns established so ( ) ( J- (X)
that workers will not have to frequently
go into or near high radiation areas?-

9. Has shielding been used to prevent ( ) ( ) [>Q
streaming of radiation through pipe and
duct penetrations? No nF4) PfivFTRA r/o+JS
Dr AD2w D Ry vois 7) c~

__

10. Are penetrations positioned high in shiel'd ( ) (-) ()')walls (i.e., greater than 8 foot from
f1oor? A/D 4/SJ PENF*TAA T'our AM

Acorn i1 y rnis De.
-

11. Will design change avoid producing post- ( ) -( ) (X)accident radiation fields that may hamper
recovery operations or degrade safety
-equipment?

SECTION 2 - MAINTENANCE, OPERATION AND OTHER CONSIDERATIONS

M M9_. : MA
1. Have system components been selected based (X) (.) (_]

on long service. life, ease-of maintenance-
3 and low maintenance frequency? frhPROVEMENT5 /A>'

AEPL. CadwentDESIG+1 An'b mATERtALs vin.c &Nsy_fE
IMPROVEMENT 5 AM THE A80VE AEEAS.

DC 90-13-1, Appendix 4-8, Page 4
|
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Attachm'4nt 8.2
Page 3 of 13
STD-GN-0019, Rev. 2

O
m a. aa

2. Have reach rods, special tooling or ( ) ( ) (K)remotely operated valves and controls been
used where practicable?

3. Are necessary services (e.g., lighting, (X) ( ) ( )air water, electrical) provided or lanned
for? TEmPcR Ar<X FActL: TIES WM6 6EGJ hRCVibEb
TO SUPPORT TH E DEstGN CH AMGE PACd&E

4. Has the area been designed to accommodate ( ) ( ) (yworker and equipment accessibility?

5. Have permanently installed platforms, ( ) ( ) [X).lighting, ladders, etc., been considered "

for maintenance access and operations? No
Nf*) /rrns % Nard l'En r/N s "D c ('str oc vo -od-ed

6. Does insulation design allow for rapid ()() ( ) ( )removal and replacement? N5N SG IMst'LATioM
M DESIGMEb REtno#5LE FCR EASE oc REmov4L
AND R EPL A c QMDJ T.

,

7. Are components requiring frequent M ( ) ( )maintenance (e.g., small pumps and valves)
designed to permit prompt removal to
facilitate repairs in lower radiation
a r e a s ? A ft' M c f " CA M~ VA w &T f Twrit?aarari MF
or rHE Sane - ri f 4xn cossfica,1471od Ato

Cctit/?G W Cow 1/1ow fsd7* R

8. Are area communication systems and alarm ( ) ( ) (X)systems adequate to override expected
noise levels?

9. Has equipment been laid out with (X) ( ) ( )
consideration given to facilitating
inspections required by Section XI of the
ASME Code and other requirements of the

(3 -151 program? IMSUL ATwrJ H AS BEEoJ bESIGHEb
LJ REMov'A SLE TO A L L O 9) .A CCE SS fCIC T S I , r"O M /bsd f h> T

COUPis and r/on>S M a* cracM AN G C D

DC 90-13-1, Append.x 4-8, Page 5



Attachmsnt 8.2
Page 4 of 13
STD-GN-0019, Rev. 2

u

XXH 11Q._ HLA
10. Does design allow surveillance to be

[ ] [ ] [ ]performed from outside high radiation
areas, where practical, through the use
of remote readout devices, viewing
points, radiation detector ports or TV
cameras?
_

11. Are clearances through doorways, equipment (X) ( ) ( )manways, and structural components adequate
for installation, maintenance, and
inspection? E LSTIUC GLEAR ANCES HAVE
_8 EM EVA LVA-TEb Adb .4 e s Ab5 G UATE .

12. Have provisions been incorporated to allow (K) ( ) ( )rigging of component (s), e.g., pad eyes?
ExTEb3SIVE PLAHA):NG Atab PCEPARATio k]

-

Wit t PRECEbf TME RI G G M G- A C.T Vines As PAET OF Tt4E ENGIMEEE'Eb bESIGt'
13. Have lay-down areas and pull-space for (X) ( ) ( )^

% ') equipment been considered? POLL SPACE __ AMbr

LAY boud AREAS FOR TdE STEAM bCM ES Adb
LO MEr- AssEMst.:ES' Mkt /E BEEN Et/ALvA-TEb As PART of THE ENGiMEEREb

DESIGM.14. Have design features been used that (X) ( ) ( )minimized or eliminated required
inspection, calibration, testings, and
maintenance where practica1? REf+Mfer"Y OF WE SS LowpA Assenaurs, .
PoAncas of fu + BD P/bnG An n Twwu rat uut Aspa.ed" ssuwrepwee-FAcrAnuS- ~ swD ffhan

15. Have lubricating systems or self (_] [ ] %lubricating units been considered?

16. Are special tools available for TRIAL use (X) (-) .( )on the component prior to and during
installation?_ MOCK UP Tt4:tJ1MG wl!..L BE. USEb
iM 4 MumBER OF IM5TA A/CC.S. To FA nituAR TEE.
WORKERS WiTt4 SPEC 4A t. Tool 5 AWD PROCEbuRE 5

17. Does design irclude catch pans, floor and
[ ] [ ] (X)equipment dra.ns, and drip pans under

equipment that have a significant potential''
for leakage?

|

DC 90-131, Appendix 4-8, Page 6
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Page 5 of 13
STD-GN-0019, Rev. 2

O
m No m

18. Does design change minimize the production ( ) ( ) (K)of solid and liquid radwaste during
installation, maintenance and operation?._._

SECTION 3 - PIPING SYSTEMS AND VALVE 8 I 1 N/A
_

M No M
1. Are- piping run lengths minimized? P:PerJ G- (y ( ) (3

T4 AT is RE4WED FO R S&R W i t. L 8E RE INS TA LLEb
IM 175 O R.* G I AJAL L OCAT* 0 A h Nb CONF t GutC A i~r0N

2. Are horizontal run lengths minimized? (X) [ J t ''SEE EcmMEN T VoK #.J

3. Are drain lines sloped continuously and is (% [ ] [ }backflooding prevented?
-

SEE Corn,HEur FOR " .i *

4. Is there sufficient flow velocity to ( ) ( ) (>()prevent settling?

5. Are sharp constrictions avoided? ()() ( ) ( )SEE CcmmEAT FOR ti .L

6. Are long radius elbows used when 90' (X) ( ) [}fittings are necessary?_
SER cornMEAT foe s.L

7. Are stagnant legs avoided? (X) { ] [ ]SEE Coru M EMT Fot. $$ l.

8. Are moderately radioactive pipes used to ( ) ( ) (X)shield highly radioactive pipes in the same
chase where practical?

9. Are techniques available to periodically ( ) ( ) [)()flush, hydrolase, or chemically
decontaminate piping?

DC 9013-1, Appendix 4 8, Page 7
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Page:6 of-13
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O m m aa
10. Is radioactive piping routed through ( ) ( -) yshielding cases, behind components or

structures, close to the floors'or ceilings
and next to walls and kept away from doors,
hatches and entranceways, where practical?

11. Are vent lines with horizontal offsets ( ) ( ) K)avoided?

12. Are vent lines designed to preclude the [ ] [ ] p)
release of radioactive liquids should tank
be overfilled?

, ~

13. Are field joints minimized? F/EFAS uoM (yj ( ) - [ )_s ou ~6kMDowd PtANG wut fria rn re' romcr
Finb tJre o s .

14. Are in-line strainers designed for optimum ( ) ( _ ] -()()system capacity to prevent frequent
changes?

15. Are check valves included to prevent (_) ( ) -(X)contaminated fluid backup and--cross
contamination?

16. Has the use of live-loaded valve.. packings ()() ( ) (- );
1 and bellow valves been considered? 5*t+LL

MAMVAL VENT, bEAld Mb ROOT VALVES WILL .
RE lEEP LAcib NITH L:VE.-LDAD PACKING VALVES

17. Are valves insta11ed stem up? VALV65 AllLL- ()() -( ) - - (-| ) .-

EE ! O STAu Eb STEM UP.
_.

, 18. Have valve designs with bonnet cavities ()() ( .); .(-]
been avoided? NEW - GLoGE VA LVE SELECTsod
CDMS abEV1 VALVE - BoMMET > E S IG- M

. DC 90-13-1, Appendix 4 8, Page 8 .,

., - .. - -



. _ . = _ . _ -_ .__ ._ _m _ _ _ _ . _ _ _ _ . ,- . _ ._ ._._..m. . _ . . . _ _ . _ . , _.

'
m;

Attachment 8.21 - )
Page-7 of;13.
STD-GN-0019, Rev.. 2

LO
'

, , m
19. Has quick access to valve packings been g() ~ ( ) r 3-provided?, VMVf5 -70 Rf JN$744 t o.O /N

7NF/d calcix/AL conf tC-add r/od.
?

20. Has curbing around valve stations been- ( ) ( J- @employed to restrict spread of contaminated
liquids?

21. Can the valve meter operator be quickly ( ) ( ) (K)_removed?
,

22. Can a solenoid or motor operator be used ( ) % (- ).
'

instead of a manually operated valve? NOT
.

Cos7' fffEtrive RA THMs~ APPDeArts> :s *

EECTION 4 - TANK 8, SUMPS, AND PUMPS FX1 N/A
M H.Q F_ih

1. Is the tank or sump located in a low ( ) ( ) ( )
occupancy and low traffic area (if

; applicable)?

2. Is the tank or sump bottom sloped to the ( ") ( ) (: )outlet?
_._ .

3. Have manway and ladder requirements been ( -)- -(-) ( )considered for inspections and: maintenance
activities?

4. Has a built in tank spray or sump flu h (-) ( ) -( f) .
~

-

- s
system been included-for cleanout?

5. Has curb _..g been considered to restrict'the :( -) (') ( ?) ;
spread of tank leakage and prevent;an

- unmonitored release?-

'DC 9013-1, Appendix 4 8, Page 9
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O
.YIS NO IUA I

6. Does tank design include high-level alarms ( ) ( ) ( )to preclude overflow?
_ _ - -

7. Is the tank's or sump's interior smooth ( ) ( ) ( )and free of pockets to facilitate
decontamination?

_.

B. Has the use of agitators or mixers to ( ) ( ) ( )
reduce or prever.t settling been considered?

9. Have canned pumps or mechanical seals been ( ) ( ) ( )considered instead of standard packing
glands?

_

O 10. Have tanks and other components located in ( ) ( ) ( )
high radiation areas been designed with
spare sampling connections?

11. Are pump seals easily accessible? ( ) ( ) ( )

INSTRUMENTATION r1 N/A
~

SECTION 5 -

XZQ No lyh

1. Is instrumentation located in what will be ( ) %- ( )
a low background area? ZNSr/uxtwr.s ARE
/Alsra u r o sas 7Mrid CntC uMt. . jscarsoa <

_

2. Have remote readouts (or CCTV monitoring) [ ] [ ] (X)been considered?

3. Does the instrument selected operate with a ( ) ( ) ()()
minimum quantity of working fluid?,747#E

;}/ f_f /Jo c/r'.4A/GF of /A/S779uarer TN)F MJ 7/NS 1)C,
u

DC 90-13-1, Appendix 4 0, Page 10
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4. Are transducer pressure gauges used-instead ( J- .( ) [y]of the bellows type? SEE cou n sur d'3

5. Is the instrument _ selected to allow remote ( ) ( ) g)
reading--and calibrations? Ser cwrar A3

6. Are in-line flow gauges (indicators) ( ) ( ) (X)
installed to allow easy reading from-t
low dose rate area?

q

.-

7. Are instruments grouped functionally to ( ) ( ). %.minimize time for surveillance and
calibrations? SEE con ~re n # f '

9. Are pressure rellef valves and isolation p>Q .( ) .- [J
valves installed so instruments can safely,

and easily be remcVed? SEF cA- M * / }

l
!

9. Are_ influent and effluent sample ports [ ] [ ] (>Qdesigned to ensure isokinetic sampling?-

'SECTION 6 - FILTERS AND DEMINERALI2ERS FX1 N/A
yLS E.Q_. . EA q

1. Have filters and other routinely-serviced ( ). ( ). ( :]'items been standardized, where practicable?

=

2. Are filter housings designed with quick (- ) ( ). (- )release mechanism, where applicable?~
-- -.

h 3. Have remote or shielded methods for ( ): (.] . ( _ ]
replacing hot filters been-considered?

.

.

DC 90-13-1, Appendix 4-8, Page 11:
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4. Has the use of dual filters been considered ( - )- () (-)-so one filter can be allowed to decay prior
to filter changeout?

5. Have single assembly filter cartridges been (- ) (_) ( )
considered for ease of changing?

6. Are resin slurry lines shielded where ( ) ( ) ( ) l
practicable?

7. Does resin sluicing design minimize [ ] [ )- ( ) ,

deposition of resin in system and provide .

methods to unclog lines? *

__

D)|(_ 8. Can containment be established to reduce [.) -( J- ( )
the spread of contamination during filter- "

changes?
.

9. Are hot filters and ion-exchangers located _( ) [ ] -( J-
in low occupancy and low traffic areas?

-

SECTION 7 - VENTILATICE. I 1-N/A
1ES. NO EL&=

.1. Oc ventilation ducts 1havefcleanout ports. ( ) ( ) - p()'-
for decontamination?

__

2. -Are the number of direction' changes __in (] [.-] (4duct minimized.to prevent contamination
buildup?-

i

Mf- 3. '

'

Are blower motors located'in low-background ( ) _( - ) pk]
areas?

-

,

DC 9013-1, Appendix 4 8, Pa'ge 12 '
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4. Are sampling ports designed to collect ( ) ( ) yisokinetic samples? -

5. Can filters be inspected and tested easily? ( ) ( ) y
_

6. Does the existing / proposed ventilation ( ) ( ) %r.aintain a negative pressure, relative to
adjacent clean areas?

7. Have provisions been made to balance the ( ) M ( )-system?l)attwG PMD3 wHrd 7??S Courkdwrpr
,

E7,rnP t/ATCH r5 ofrM Y//p courmanM psr4 3yf yju 5f \

/NTrWT/ouM t y uMBAMWWD 10 MM/NTM/d 4 A/f6 l'Afrf / d d o W TA/A/M W .

8. Are dampers and fittings installed in (% ( ) ( )ventilation ducts to permit use of
" elephant trucks" without imbalancing the
entire system? .4 Trne "r" + ZwnPrn 70 airAN
'E2rMAwT n?t/wr^ /^) rW u//'m courxwnew M/09
Ed/ L t. 13 2 ' NS6~D .

_.

9. Are filters for low or non-contaminated ( ) ( ) ()<Qventilation systems located in low back-
ground areas?

10. Does design provide for remote removal ( ) ( ) (>dand replacement of hot filters where
practicable?

11. Are ventilation exhaust ducts located near ( ) ( ) ()(lthe floor and away from entrances?

12. Are filters for highly contaminated ( ) ( ) (,X']
ventilation systems located in shielded
housings and designed for easy removal?

_

DC 90-131, Appendix 4-8, Page 13
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Page 12 of 13
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O
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13. Have sampling stations for primary coolant (. ) ( ) i'g(been provided.with auxiliary ventilation?

14. Does sample line design and materials [ ] [ ] [g
utilize minimize plate-out of radioactive
particulates?

.

SECTION 8 - MATERIAL 8 OF CONSTRUCTION,

YES .H9 HI
1. Have low-cobalt and low-nickel materials ()(,) (: -) ( }.been used where practical on the primary

system to reduce activated corrosion
products? THE STAi4LESS STEEL thATEEIAL ,.

BEsNG. USEb oW THE pet MAR.Y SYSTEM HA5 A '
~

low- cosALT AMb Low.MICs<EL coMTEMT.

Arethematerials-compatible-withprimar{ C() (-)- ( )n* 2. '

V system chemistry? REPLACEttWJT 4tA:rEllAL
Atc ~ tbEhlTICA L TO M.sSTs dC,. rttATEK nAL.S 6eLDT
For. csAnome-mot.Y PtPsMG Ist BLoWOOM AMb (-A SYSTress Ah!D ALLsY lr% TT" S& TV6ES

3. Is the-use of stellite material minimized? ()() .( :) ( )KEE COM M EARS FbR * 2,

4._ Have radiation-damage resistant-materials ()(); [ .- ): (--).
been used in high radiation areas?-
SEE Cont $1 EarTS Foc. Di Z.

__

5. Are rough surface finishes avoided? (X) -(- ) -( _ )SEE C4motGMTs Fo c.' * 2.

6. Are new valves, pipes, and components' ( J' (|) Q(J-chemically preconditioned or.has-
. passivation been considered prior to use,
to minimize corrosion?

i

- h 7.- -Has chemical treatment of the system to ( ) (.) Q():'

minimize corrosion been considered?
-

I

DC 90131, Appendix 4-8, Page 14.-
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T ,2Attachment 8
Page 13.of.13-

-STD-G!f-0019, Rev,-2

X13 11 0 - Leh
8. Is stainless steel used as practical to ( ) ( ) (X)reduce corrosion and optimize

decontamination?

9, Are crevices,-holes, notches, and recesses %) ( ) ( )
a vo id ed? i 'A erm:ivf_ |1 - V' :/n "J FA'Me u:'*1fp3

kGDUcf rcule'O S/c rJ [)O I& f/P L .

._--

10. Are sockethead cap screws and knurled ()() ( ) ( )finishes avoided? SEE COMir/J7 5 FOR *' 2

11. Are protective coatings selected for the [ J- ( ) ()()longest possible life expectancy?

12. Are all materials selected for life M] [ ] [ ]expectancy of the plant? SEE foM*F#TS FoR #2

0
13. Are concrete surfaces sealed, smooth and ( ) ( ) (g

painted for easy decontamination?

/5&a# Date: 6 , u , n.Prepared by:

Organization: 8 ECA'7E %

o

Reviewed by: k \ IL-lh-- ."s Date: /U/SI
ALARA Coordinator

O

DC 90-13-1, Appendix 4 8, Page 15
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.

Attac %en; 2 /N DCri 3. 4 /2ev 4/Page 1 of 1
Engineering Change Request

.woiwowen ,.

Pow 14

(
instructions:
Complete items 1 through 1*. and forward to the coordinator for the
documerrt affeciec by tne Engineering Chaqe Request (ECR), Refer to . . . .1) ECR No.Nuclear Destgr) Control Manual (NDCM) Procedure 3.4

20B1

2) Stativo Name Arc Urul 3) Page 1 Of 1
North Anna / Unit I

di Sweet / Title
Design B 2.da Documents (DBDs) for Recirculation Spray, Safety Injection,
Quench Spray and Service Wa^er Require Revision.

5) Key Worcs

S) Document Type
7) Document Title Ano Number Recirculation Spray,SDBD-,

Design Basis Document NAPS-RS, Safety Injection-SDBD-NAPS-SI, Quench
Spray SDBD-NAPS-QS, Service Water SDBD-NAPS-SW

B) Charge Requestoo

The existing reflective insulation on the North Anna Unit I steam generators and
associated piping vill Se replaced with fiberglass - blanket type insuhtion when the
steam generators are replaced. In addition, the containment analysis has Jeen redone
due to the steam generator replacements using the 1979 Westinghouse mass and energyrelease model.

O
- d

ao Design Basia Documents (DBDs) for Recircul.ition Spray, Saicty Injection, Quench '

Spray, and Service Water need to be revised to rc.flect the cesults of the steau
generator insulation debris analysis and containment analysis.

9) Origtnator (SonatJre) Date 10; Reviewed / Approved (Sig .atuge) , Oa,te 11) Extertsson

h \ A- 1) bW RA&r ' '

12) Assgned By (Sgrature) / Date 13) Assgrs3 To 14) D6pa,Tnont 15) Assgned Date 16) Ove Date

17) Resoluten '~~

;

|
[
t

18) RWJton By (Sigaatur6) Date 19) RevHrwed By (Sgnature) Cate 20) Apod By (STOPJre) Date

21) Dis:nbuton 22) Ra:e<ved By Receros Date
Maregement (Sgna?Jre)

DC 90-131, Appendix 4-9, Page 1
Form No 7262 teCac n
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SER'*1CE WATER SYSTEM -
NoRTd ANNA row 1R STATION :

._

pimpii,2 ? awn SYTITM DEsloN BAsls DOCUVEST

>

3. The capabdfry. to prevent or mitigate _ the consequences cf
_ ' accidents '*rth potental offs.te exposure approaching 10CFR100

c
. leveds.,

'

-r
. .

A more detalled ciscussion of the classification of safety related functions is 4'

presented in Virginia Power _ Standard No. STD GN 0003. ' Instructions for . 's.
Identrfication ard Classification of Safety Related Structures Systems, and

~

:s-
Components.'

_

,

7.% fdiowing functions of the SW System are safety related. s-

1. The SW System shall provide cooling water so that the heat ' s

removed from safety related equipment-during normal and ac
<

accident conditions can be transferred to the ultimate heat sink. u:

[25.1.7] 1: --

a. The SW System shall provide | an ' emergency is
source of coding water.to transfer heat to the - ~

$4

ultimate heat sink whenever the Recirculation - ts

spray (RS) System is required to remove heat and e

depressurtze the a .;;.: r* 25.4.4) [25.4.5] - d.
[25.4.38] [25.8.18] 7.5d.%)t 4e

b. The SW System shall provide a source of cooling -ai

water to transfer heat from the Component Coding a

-O. Water (CC) System heat exchangers to the ultimate - at

heat sink during normal and accident conditions. n

(25.8.18] (24.2.1] n-

c.- -Th- 9W System shall provide, during all rnodes of - - 24

ation. a source of Cooling water to transfer . 2s

at from the Control Room air conditioning is

condensers to the ultimate heat sink as required by v..
; the Control Room Air Conditioning and Pressure . 1:s

(HC) System. [25.8.18] [24.2.2] a-

-

-.

The SW System shall provide during all modes of nd.- ,

operation, a source of cooling water _to transfer: 3 -

heat from the charging pump seal coolers, gear .n
ieducers, and lube oil coolers to the ultimate heat n.

sink as required .by the Chemical and Volume -- J.
Control (CH) System. [25.8.18] (24.2.4] _ n-

.

e.. The SW System shall provide a backup source of - :s :

cooling water to the CC System to transfer heat n

. .
SDBD-NAPS-sW PRoPluETARY

C W 2 2 0s*
( '

EFTECTtVE DATE: 07/01/90
Revision NO. 00

2-2
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- SERVICE WATER SYSTEM .,

''
- hoRTH ANNA Po%IR STATION
Herrnia Power SYSTEM DEstoN BASIS Doct; MENT

, _

'

..
2.2 PERFORMANCE CRITERIA ~ ,-

5 - This section identifies the performance crteria for each of the corresponding functions :
identifled in Section 2.t. Tha performance enteria establish'the objective measure of. 3

functionality and provde Quantrficatfort of acceptable performance for satisfying the _.

system functional requirementt which are identified. Performance er,iteria are expressed 's -

in the most fundamental manner to allow the designer / engineer flexibility in establishing e,

design features to satisfy the enteria. Generally, the fundamenta' performance enteria+ r

can be satisfied by many designs. The primary objectNe in establishing performance s-
*Icntena is to define the fundamental information needed to design the system that is s.

independent of component selection or system configuration. ,o

The performance crtteria identitled in this chapter are presented 'qualitauvely.' The a

performance requirements are stated in ' quantitative * terms in Chapter 6. * Key System . u-

Parameters.' o

The performance criteria for the SW System are identified in the tokwing sections: u

2.2.1 Safety Related Performance Crtteria a

This subsection identifies the safety-related performance criteria for the SW w-

System. Performance entaria related to the same function are grouped . $r

together. The following are safety related performance enteria; as

1. In support of the heat-removal function identified in Section a

i~ 2.1.1, the following performance criteria shall be met: ::
,

a. The SW System shall deliver, assuming a single' sf
faHure, the minimum f!cw to - the - RS heat n
exchangers, over a range of water temperatures -n-

. required to satisfy the . heat. removal rate 24:

established;ln the plant safety analysis and the .n

(%.Ar. Alo) ystem. [25.4.4) (25.4.5) .
^nirequire % W a .?'

- (25.4.3 "-t

! b. The SW System shall deliver the minimum flow,- :s

over a range of water temperatures required, to the a
- CC heat exchangers, .ls defined by the CC- 13a

System. - (25.12.15] m:
.

c. The SW System shall deliver the minimum flow of n
maximum ' temperature water required to the. su
Control Room alt conditioning condensers as u

defined by the HC System. (25.12.22] n4'

"
,

"

.

..
.

' PROPIUETARY'

SDBD-NAPS 5W
.

~ - DW2Mc C5* -
' - REVISION No. 00

EFTECTIVE DATE: 07/01/90 'a

2~5

,
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SERvtCE W ATER SYSTEM
NORTH A.NNA POWER STAT 1cs

1,imnia Poyr sYsTIM DE5!oN BAS!_s DOCUMENT
-

5.1.14 Recirculation Spray The SW System shall supply (25.4.4] i

,, g (RS) cooling for the RS.hcat exchangers. - (25.4 5] 2

(,.) (25.4.38) 3

. o .

0 S' h'hfo
5.1.15 Service (SA) The SW System shall supply (25.8.20] s

cooling for the SA compressor
i

water jackets and after coolers. 7

5.1.16 Steam Generator The SW System shall supply [25.8.19) e

Blowdown (BO) backup cooling for the 80 System ,

containment penetration coolers. m

5.2 SUPPORT 1NG SYSTEMS ,,

This section identifies the systems that provide support services to the SW System. The $2

interfacing systems must provide support services to the SW System to function as is

designed. The requirements and/or limrtations of the supporting systems are defined, 14

as well as the name of the supporting system and its system code, and the source of a
the requirement and/or limitation. is

The systems identified be{ow provide supporting services to the SW System. 27

System Aeautrement/Umitation Source s

,

V 5.2.1 Auxillary Building The HA System shall provide fDtered (25.8.8) n

Ventilation (HA) air for vent 0ation and heating for the [25.8.9) 2c

SW System components located in (25.8.62] 23

the AuxHlary Building. (25.8.65) 22

5.2.2 Circulating Water The CW System shall provide [25.8.18] n

(CW) screened lake water to the ASW 24

pumps, and the CW screenwash 2s

pumps shall provide makeup water :s

to the SW reservoir, The CW v

System also shall provide the 2s

discharge path to Lake Anna when a

the lake is being used as the heat x

sink. 21

5.2.3 Containment Air The HR System shall provide (25.8.4] 32

Cooling (HR) cooling for the containment where [25.8.5) 33

SW Syst6m components are - (25.8.65) 34

located. n

r~~N SDBD NAPS-5W PROPRIETARY
04520$*V REVtSloN NO. Co

EFFECTIVE DATE: 07/01/90
53

DC 90-131, Appendix 4 9, Page 5



O O O

1able 6 8 t. Key Systan Parameters. Safety % sad fundsons.SW Sywern ,

(A) (B) (C) (D) (E) () (G)
Item System Opaatng Deskp
No. Parameta function Condlion Requirement Hefaence flemarks

6 Temgwrature SW aupply Con <htion W 1to F Table 1121
(man) (tOCA one urut. [25440]

Lossof power two
unts).

7 Temper ature SW supply ConditAon N 9T*F Secuon 2 2
(man) to ftS heat (LOCA one und) k.. Taide 11.15

exchangas '2.6. 4.4(,

8 ievel(nk) SW seservoar Con 4boni N EL 313 h Sectean 112
levd [2548)

9 Level (min) North Anna Lake Condboni N EL 244 ft Seaww.It2
tervee [25.12.4)

[25.12.5)

O
O
to

9
a

Y
-
-

>
E
3
9.
x

'?
So

c7
2
c) -

5D(1D NAPS SW HMMUW I A8"
ilEVISION NO 00 ' ' * " " * " " "

E f f EClfd DATE:07Miho.
64
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Ga%Vtf.t4 WWL44 Fif5VilVJ
NOR.TH ANNA row ER STAneN

Matma ?a w SYSTEM DE.StGN ELASIS Doct" MENT
:s

The design requirement for a Cordition IV event is that Condttlen IV faults shall i

not cause a release of radioactNe matenal that results in an undue nsk to :

o putWic health ard safety exceeding the guidennes of 10CFR100 and a single 2

Q Condition IV fault shall not cause a consequent!al less of required functions 4

of systems needed to cope with the fault Induding those of the Reactor s

Codant System and the reactor containment system. .

Dunng the fdlowing Condition IV events, which do not result in an energy r

release to the containment, the affected untt wdl shut down: s

1. Steam generator tube rupture i

2. Single reactor codant pump locked rotor ,o

3. Fuel handling accident outside containment n

Tho SW System operation is as desenbed in Section 3.3.1.3 for shutdown. :

D.ang a fuel harding accident inside containment, a Concklon IV event, there o
are no specal requircments for the SW System, and it operates as desenbed 14

in Section 3.31., item 2 for refueilng. is

During the fdlowing Cond!!!cn IV events invoMng an energy release within the 3s

containment, the SW System supplies coding water to the equipment er

described in Section 3.3.4: is

1. Major Reactor Codant System pipe rupture (LOCA) is

D(V 2. Major secondary system pipe rupture (i.e., a main steam line n

break (MSW) or a feedwater line break (FWG)) 23

3. Rupture of a control rod drfve mechanism housing (RE. g.gh

The accident desia basis for the flow requirements of the SW Syst the -

simultaneous occurrence of a LOCA [25.4.38] or MSLB [25.4.4) 25.4.5] and 24

the loss of offsite power (LOOP) for both un!ts. The mostlimiting sin e allure :s

is also assumed concurrent with the postulated event. Is

The minimum flow requirement for the SW System during the first half hour 27

following a LOCA or MSLB and a loss of offsite power is 25.816 gpm. The :s

flow requirement during the secord half hour (t=30 minutes to t=1 hr) :s

fdlowing the event is 27,016 gpm. See Table 6.1-4. [24.6.1} x

A service water flow of 18,000 gpm is required for four RS haat exchangers si

(4,500 gpm each) during the first hour following the event. Given the single n

failure of one engineered safety features (ESF) train, the operator may first sa

choose to identify the (noperatNe RS beat exchangers and secure the service 24

PROPRIETARY
SD DD. NAPS 5W CNP11NCC CsW

f3 REV1510N NO. Co

() EFTICTIV! DATE. 07/0t/90
11-4

DC 90-13:1, Appendix 4-9, Page 7
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*ater flew to the sams The minimum operator action time is assumed to to 4

30 minutes. This action wdl reduce the required service water flow to the :
I

acccent unit by 9.000 gpm. 3

Aher the firs 1 hour following the event,9.000 gpm is required for nne train of a

two RS heat exchangers (4.500 gpm each). The SW System flow terween 1 i
and 24 hours folicmnng the esent is 18 016 gpm with one CO haat exchanger e

used on the nonaccident unft. See Tatie 6.1-4 [24.6.2| r

Tne minimum specifted service water flow per RS heat exchanger is 4.500 e

gpm. This *w and rate is used t* Mge containment safety e

analyses. [25 4.4) [25.4 5) [25.4. ,

it should be noted that the FWLB and REA are not analyzed for containment u

temperature and pressure $1nce their consequences are enveloped by the

LOCA and MSLB. [24.11.1) o

Plant safety analyses are presented in detal in the FDB0 ard corsist of the 44

following calculations: [24.11,2] ts

1. Calculation No. 14938.37 US(B) 259-0, 'LOCA Analysis for is

Revised Technical Speerfications on Co ' *I antal o

Pressure.' SWEC, May 28.1907. [25.4, {%,A.% 's

2. Calco!stion Ne. ii715 ES ISO 2, -LOCTIC Input. Containment si

Integrtry,' SWEC. July 31,1987. [25.4.38] n

3. Calculation No. 14938 37 US(B; 200 0, ' Main Steam Line Break n

Analysis,' SWEC, May 28,1987.[25.4 4} u

11.2 SUPPLEMENTARY ANALYSES n

This section identtfies and discusses any supplementary safety analysis perfo,med for to

the SVi Systra . b addition to those analyses required by Section 11.1, Each analysis a
is desenbed t. Ay below ard is summarized in Table 11.21. n

11.2.1 SW Reservoir Performar.co Analysis n

A Service Water Reservoir Pedormance Analysis (ME 062) [25.4.40) was a
.

performed to evaluate performance dLnng normal and design basis conditions a
to ensure reser/oir temperatures will be maintained below TS limits dunng w

not47.;si cordklons ar d evaLtte system capabiuty during DBA conditioM. n

[24.11.3) |24.11.4)
n

- --
_

SDDD. NAP 55W PRoPPJETARYn CamW C5*
v REVis!ON NO 00

f.TTECTTVE DATE 07/01/90
11 5

DC 90-131, Appendix 4 9, Page 8
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SERV 1CE WATER SYSTEM
NO R TH AIA A (O A t. R ST A N C N

TYSTTM DE31GN ILA515 Doct9_ENT
_ _{m J r

Table 11.15. Plant Safety Analysis Parameters, SW System, Conditlen IV Events . Umrting

r' Fautta, Event: LOCA/MSLB

Pantmeter Reason

1. The minimum acceptade seMce ,b.ty The containment safety analysis is
water flow rate of each of two performed using the minimum
RS heat exctv ,er shall t>e acceptatie seMee water flow.
4.500 gpM2.LA.G5 4 5) Minimum seMeo water flow is

conservatNo for the containment[25.4.38f 3,g,@J safety ana!ysis..

.Qd20 The seMce water flow rate is
documented in the containment
safety analyses.

1r,nogt Changes in seMee water flow rate
willmpact the contair'c.ent safety
analysis, specificily, containment
depressurt:.ation time and
subatmospheric poak pressure.

.

.

PROPRJETARY!DDD NArs.swN M"S * 5*
REVislON !sO. 00s
171TCITVE DATE: 01/0t/90'

11 11

DC 90131, Appendix 4 9, Page 9
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-

Table 11,16. Plant Safety Analysis Parameters, SW System CondHlon IV Evente . Limiting
Faults Event: LOCA/MSLB

.

Parameter Reason

2. The service water temperature j6ty SeMee water provdes the main
shall be limit >0 to the range of pcth for heat removal from
36 97*F. Ajl seMee water containment during a postulated
temperatures reRect a 2'F accidert As part of the
margin for pord temperature containment safety analysis, a l

rise in the first 2 hours. After 2 special arulysis referred to as I
hours the temperature rn&V rise Tech Sr.ec Analpls.' which
higher than the 2*F increasJ. but calculates the allowable
does not impact the containment air penld pressure
contalnment safety analysis, wrth a given sc' di .-4ter

t.. 4.5 (25.4.38) temperature, is ; i % nM. fNs is''

9 an integral part N crerational
'

O'k technical spec "ca?tou. [25.12.4) -
[25.12.5) |

.QII.Q10 The origin of the service wattr
'

.

temperature r ~ ments la the
conta LOCA a !

(25.4. % ,g,af,
Imonct changee in water ,

temperature without the proper !

adjustment in contalntnent air .

!_

partial pressure could impact the
peak calculated containment
pressure, depressurization time
had ability to rnalntain a

,|subatmospheric pressure.

5

t

I-

PROPPJETARY5DDD N.N "##
.- RD*1510?! NO 00 -

'

EFTECthT DATE. 07/0t/90
11 12
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L Calcu!ation No 1638 37 US(B) 2594. 'LOCA Analysis for Revised *?PQI
j LC O M)ic bec*cm on Containment Air Partal Pressure.' SWEC, May 28 1987

.u,W % [2545}
O I,% m p e. < =W)"

_

V 2. Ca!cutation t w 11715 ES 150 2,'LOCTICinput,Containmentintegrrry.'SWEC.gg# .

July 31.1987. [25 4 38],

a w rw. \ 1 m 2_. 3

f y t+ 3. Calculation No. 14938 37 US(B) 200 0, ' Main Steam Une Break Analysis. '

'
%_ S'AEC, May 28,1987, [25 4 4) .

4* C.r.d t.uh% th e7 cT2. 2.0\ 0 - G 4 (yd ~2.~14 -o
16.1 EST1 MATE POSSIBILITY OF SW RESERV0lR FREEZING 'A i

This calculation was used in the developriient of the SW System CBD as a means of
i

defining the SW flow to the indMdual SW components.
3

Calco!ation Numbet nevislen. and Date - 12000 12 5 33 31. Rev. O, May 25, 1978 n

[25.4.11] ;

Cateu'ation Title . *Estitute Possibi!Ly of SW Re. 3rvoir Freezing * y

Pu'Do52 To determine the extent of the worst case freezing possibility of the SW 4

reservoir since some heat is being added to the system by Untt 1. This determination s

will help to recommend some type of freeze protection, if needed. s

A.nurnetiens It was assumed that the coldest 30<!ay period on record for Richmond r

would be the worst case basis for SW reservoir freezing. The SW pump can be throttled i

f to reduce the height of the spray to conserve heat, 1

Inr,M1 The fcitowing sources were used as inputs to the calculation: n

1. Component Heat Loads and Flows from Nuclear Groups- n
2. SWEC Calculation 1171512.5.3.3.14, July 7,1970. n
3. SWEC Calculation 1171512.5.3.*,.16, July 21,1976. n
4 SWEC Calculation 11715 12.5.3 3.19, August 5,1976. 4

5. SWEC Calculation 1171512.5.3.3.45, April 14,1978. n

Methodoloay Expected heat loads on the SW System due to normal operation of Unit a
1 were obtained. The flows necessary for each componer t were then obtained- :?

Computer program 8EN 127, ' Ultimate Heat Sink Spray Cooling Pond,' VDO, LCC, and :s

various assumptions listed in body of calculation were a en used to determine low a
temperatures in the SW reservoir. n

Resu!1s and Conclusiens The calculation as performed determined that freezing a
concitions could occur in the SW reservoir dependent on the heat loads and percentage n
of spray nc:21es being used. n

~

sDDD NAPS-SW P ROPRJETARY
REVlslON NO. 00 C + 6'4C M *

[l
\ EFTICTtVE DATE 07/01/W

\~ 16 3
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IERVICE % ATER SN STENT
sonm ANNA PC AIR STAUCN

U.' yaw h.y
_ J_sTT.M DrilcN nAsts DoctN97_

Toble 19.21. Ucensing Basle Survelliance Requirements

2. Design Basis Surveitiance Requirement SerAce Water kage into RS Heat Exchangers

a. Svitem of Cer" corer.1 RS Heat Exchangers

b. .igutti - [25 5.5] [25.5.10)

c. SUNeMange Atcuired The $W piping ar.d RS Codert shall be maintained dry.

E.ggsen er 9ajd3. To prevent fouling of the RS cody tubes and ensure that the
RS cooler heat transfer coefficients se I,rdbcordance wtthb ptions of the
safety analysea. [25 4.4) [25.4 $) [25.4. (W. A. %]

d. Survei!Iance Pammeter . The RS coders nFRte . termine rf service
water is leaking into the RS coders

Peaton or Baid Refer to item c above,

s. Surve!!' nce Frecuency . At least once per week

Peason er Basis - [25 5 5)

Peason or easis RS coder tube fouling has to be prevented regardless of plant
operational mode since the tubes have to be chemically cleaned to remove fouling

when it occurs.

g, f.cgintance Lrtteng . Venfication of the lack of moisture cdlection when the
vents / drains associated w!:h the RS coders are opened.

Erason er Basis . Refer to item d above.

, JPRIETARYSDBD-NAPS-SwO
$

""*CC C' *REV151ON NO,00
EJFECM'E D ATT; 01/01/90

19 11
i
|

OC 90-13,1, Appendix 4 9, Page 12
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5ERVICE WATER SYSTDt
scRm e^PCwtArMT1cs

N.$ cram.er._,--al ?NY $$$$.E
-, w. _ , _ ,, , ,

25438 11715.ES.150 2. Rev. 2. *LCCTIC Input. Centainment Inte;ry' Si.EC'

July 31,1907.
7

b 25409 ME4049. Rev. O, ' Service Water Chemical AdCftien Pumps.' Vir;in>n
Power (no date avai!atale).

,

.

25440 ME 062 Pev. O. ' Reservoir Performance Anafysis,' wth Addendum 13.
3

Virginia Power, May 1,1987.
g

25441 ME4226, Fev. O, 'SW Flow increase Due to Simulated Opening of 7

Bypass and Spray Array MOVs,' Virginia Power (no date a'vailable). e

25442 CE4067, Rev. O, 'ONerpressurtation of SW Piping,' Virgin;a Jower (no e

date available). :

25.4.43 14938 09 51, Rev. 3, " Service Water Tie-In Vault,' SWEC, May 15,1987 "

25.4 44 CE 199. Rev.1, " Valve House Structure,' Virginia Power,199.5. r

25.4 45 CE 272. Rev. O, "Scray Array Support Structure,' Virginia Power,1985. ut.S + 46 c2.o12. 2.vi o -b MO - 2.% , % o , "(,n%%v to a
UCENSING EDkhTPolO$0 REYEkEtNE3 "W M Y# Y25.5 a

255.1 Technical Report No. PE4013, ' Instrumentation for Ught Water Cooled s

Nuclear Power Plants to Assess Plant Enwons Condition During and,
s(a; Following an Accident ' December 19,1989. o

25.5 2 Facility Operating Ucense No. NPF-4, North Anna Power Station Unit s

No.1, November 26,1977, as Amended, Section 2.0.
s

2553 Facil.ty Operating Ucense No. NPF 7 North Anna Power ,.6ation Un>1 :
. No. 2 August 21,1980, as Amended, Section 2.C.

:i

25.5.4 NUREG-0053, Section 9.2.1, Safety Evaluation Report, June 4,1976, a
including Supplement 10, April 10,1980, a

25.5.5 Virginia Power Letter to NRC Serial No. N-89 023, September 8,1989 (l.D. :4

No. 8909180335-3). :s

25.5.6 Nonh Anna Power Station Unit 1 TS 3.7.1.2 and 4.7.1.2. a

255.7 North Anna F <er Station Unit 1 TS 3.7.1.3 and 4.7.1.3. v

25.5 8 Virginia Power Letter Serial No. 252, 'IE Bulletin 8103,* May 21,1981. :s

sosowis-sw PRofPJETARY/] REVISION NO. CO 0"D # 5*() EFTECTIVE DATE 01/01/90
25 18
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SATETY INECTION 5'i STEM
NoRT11 ANNA rower $7AT10N

17mma fan c.- fYTTTM Of.ilGN DA51s Doct! MEN'T

2311 Hydraulic Requirements .

(
V

1 The Si nystem pip.ng,fminga. valves, stzing, and !ayout shall address
a

system Suid Mow requirements (based on the nuid pressure. 3

temperature, and system fluid transients), and fluid veloctry .

recuirements (to limtt pressure drops and erosion). [25.11.1) s

2. To ensure preter operation of the system, the NPSH required by the s

system pumps shall be less than the NPSH available to the pumps at r

the maximum required flow. During runout conditions, the NPSH e

available shall be sufficient to prevent damage to the pump. [25 |1.1) s

2 3.12 Chemistry ard Sampling Requirements .o

The SI System fluid chemistry shall be maintained wrthin the limits assumed it

in the safety analyses [25.4.15) [25 4.16) [25.4.17) [25.4.16) [25 4.19) [25.4.11) 4:

[25.4 21) [25.4 20) [25 4.30) u

D o s. 90
2.31:1 Electrical Requirements 44

1. Power Source and Voltage o

a. Safety related electrical equipment associated with the $1 s

System shall be suppl:ed from both an onstte an offstte source(q) 17

through a highly reliable distribution system at the required *e

voltage. [25.1.34) [25.10.1J o

b, Non safety related electrical equipment associated with the $1 ao

System shall be supplied from a non Class 1E power supply. 21

[25.11.1) 2:

2. Electrical Insulation n

$1 System electrical equipment voltage insu!stion shall be adequate for 24

the nor' al sptem operating voltages. [25.11,1) :s

3. Cable and Raceway a

The cable and raceway supplying St System electrical equipment shall 27

be designed to meet cable ard raceway fill, arrangement, ard :s

ampacity requirements. [25.11.1] n

4 Motors and Loads M

SDBD-NAPS-si PROrRIETARY
REVISION NO. 00 C.Raus
EITICT!VE DATP. 07/01/90

2 11

CC 90131, Appendix 4 9, Page 15
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4 TatAs 6.1 1. Key System Paramese. Safety {kasted Furouns.Sa Syssau

(A) (D) (C) (D) (E) (F) (G3
stem System Opera ng Deskp
fio. Parameter Functum Conddion Requirernent Reference Ilemarks '

1 Flow, e-**=uarn LDLOCA,inlectiori ConationIV Table It.1-5 Flow rate 6s a n.wics.on of RC Swstem pressure Itusis <ms
(gpm) Phase RC Sysnem terpared Bow. Note the total now is the LttSt Row gass the t eist

Presswe (pstal g sow.
(25.12 4)
[25 4 111

14.7 2558 6
24.7 2412 6
34 7 2254 5
44 7 2000.4
54.7 8896.3

1
64 7 1695 2 l
74 7 1483.1
84 7 1263 0
S47 10019
:14 7 370 8

2 Flow. maunum LOCA. Injection Constion tti. IV 565 Table 3.15 (t) Assurnessninimuro sereguerds.
f tit $3 mm (gpm) Phase [25423) Table 1 f.t 4 p) flow rates are bgEs to the contavunent anatysiso (25.4 22)O [IS Y 'i1] .' \

,

to
74 (t) Assumesnornwd safeguards _ /

'

$ [25.42t } p) Flow re es are bWs to the contaanment ene4 sis.w (25.4 221 \ ,eh [2S440
\,3 Flow, manimurn LOCA, Injection Condsontit.N Table 18.t 5 /

:

u 3 LHSI pumps (gpm) Phase Deseret:al Teble 11.14
;- j PressurefosQ ho

[z5 4211h -
-sov "25 42']C25.9 yT3 (1) C#centidpsessure= Reactor Vessef 5hessure pWF) RWSI /4tk yp Static Head (14RWST).

a -5

'6 0 4360 p) Assumesnanknuno safeguards.
to 4005? (3) Flow setes are bputs to t.% contarvnent snahsis (too Ynd

S j g

,

cn

SOBO NAPS SI
PtKWH(inty

. REVISION NO.00

. EfIECird DATE07/01/90
tu ne.ne s

6-3
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Tataw B 1 1. Key Spson Parame ers. Safety HAkt Famdhuns.SI Syst-a

(A) (B) (C) (D) (E) (F) (G)
'

tiem Systern Operateg Desky
No. Parameta Function Condhon Requeerewnt Reference Rema4s |

' 4 Flow, maakmum iGLOCA. Inlection Condeon N Table 11.15
LIGt pumps (gpm) Pinse Differerht *

; Pressure fpsq &
[25.4 21)

-Jo [25 4 22 (E 4. 4d
| 5 5464 m (1) Assumesnormal safeguards.

0 53TS (2) Fkm rates ese kvuts to the contaamwnt oneF sas ,/y
to 5278

[
'

80 1800
5 Faow, mrwnum LOCA. Conddon N Table i1.15 Mkdmum requked Sow warfes weh tune ans shutdown

igpm) ReciraAstion Phase Tirne s!ter Peactor Tat /s 11.I 4
'

Eno f&} %
[25 9.8)
[24 5 I]

14 350
30 275

, 60 220
t

i 120 180
,

300 140
- 800 1to

{c, b400 95
O

10.000 4T
to

y

6 Flow, manknum LOCA, Condition N
u UtSI pumps (gpm) Heckculation Phase 4030 Tatde 18.1 S (1) Assumeserummum safegumsds, by 5150 Table 11.14 p) Assumesh safeguards.

[25421] (3) Both low rates are inputs to the contakiment anatystsn 1254221
,

/D ,

'
*

/

s
e

*
ia
>'
t

=

es
a
C

bbOO NON
HEVISION NO. 00 $4tOf14(IAJ4I
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TaNa 6.1 1. Key Systen Paramesars, hiery Wed Fisw.aions.si Sys:ern

I

W (B) . (C) (D) (E} (F) (G)trem System Operating Design
No. Parameter Function Condtion Requhement Refeence E4eviwu

7 Flow. ^4 4 =M'1 SBLOCA.Injecmon Condson1:1 Table 11.14 Break sue < 5187 bches.(gpm) Phase RC System
P.cssure (ps;e) &

,'25.4.10]-

[2462)
214 365 6 ,

414 347,5

614 329 4
814 31 L3
1014 2t1 6
12 4 2 71.5
1414 248.1
1614 2201
1814 195 5
2014 162D '

2214 1231
2414 52D
2454 0

o 8 Flow, rrunknum S8tOCA.injecsca Cor:daion m Table 11.14 (1) Break sire > 5.187 bches.O. (gpm) Phase RC System
CD

Pressure losial & p) Two vabes are hsted al 1014 psla_ The higt.cr wabe
,

[
'

[25 4.10) ass nnes that the tutWChargeg pump setho,tauon ene asu [2462] Isolated The second assumes k is not.*

214 335 2
3> 414 311.5
y 614 286.8,

!] 814 260.8a
C1 1014 233.1
g- 1014 223 6
3 1214 193.1
4 1614 122.4 r
'

1814 78 1
e 2014 22.2:

( -a

M
-

FOOD NAPS S8
HEVISION NO. 00 7HOfHi[TNtY

'

EFTECTM~ DATE 07/01M
he t tan na Did
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TatAe 6.1 1. Key Systern Parameters.SafetyMM fancsons.1 System

(A) (9) (C) (D) (E) () (G) fitan System Operatng Desgn
No. Parameen funcon Corwison Requirement P.eference Hemarfis

e Flow, minimum MStB Co ditionN FLw Tat 4a 11.15 Flow rate is a funct6an of itC System pressure
(gpm) . Pressure fmte1 [25.12.4]

214 553 3
414 530.3
614 506.3 t

814 461.0
1014 4540
1315 441.1
1214 411 8
1414 380 0
1614 34i1
1814 305 8
2014 260 0
2214 202.3
2414 110 8
2454 74.4

i
10 Tenperature. tBLOCA Constion N Bo Table 11.15 (1) TNs temperetwa is an k out assunplean to the tBtOCA !

minimurrr. [25 4.11) analysh.
o Accumusator. (r)
0 :

(2) The containment analysis assumes a siwdmum acciamid. stare ,

y temperatureof 80*F widchis conservative. See Tat.'e tt -
5 {25.4.I?}u

[a 1 Temperature. MStB Conduon N I11 Tatde 11.15 The reference Essed eefers to WCAP-1570 as es socce sur
*

> minimum: BIT (F) [25.4.131 solubanyvs. terrperature data. '

g (246J]
e

d 12 Terrperature. LBIOCA. Injection Corutuon N 40 Table t t,15 Ttds temperature ls en hput assumption to the t et OCA andysis
si- minimum; RWST Phase [25411}
p F)
.*
a'.
W
_.

e
-

S000 t4APSSI
istolite TafitREVtslON NO. 00

Ef fECTIVE DATE:07/01/90 n. re.mau
6-6
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Taue 61 1-. Key Syssen Ps uniesees. Safety Renatens Fu icshms.SI Syssen
i

(A) (B) (C) (D) (E) (F) (G) ;,

i item System Operetng Design
No. Parameter funcson Conduon Requirement Reference Hemoss

13 Temperature. S8LOCA, injection Corsetioni!! 45 l'aue 11.15 Temperature 63 assumed b detemwmg NPSH A tor the
ensudmum, ftWST Phase [25414] tiHSI/Chargng purys dabg the b ectaan phase., i

3
(F) '

14 Temperature. MSLB ConduonN [2464} !

RW5T (F)
|

t5 Water wolume. tBtOCA Constiort N 1025 Table t1.t 5 Water woaume requed to be mentairmt h each accumulator ty .

erasimuert Renor4 [25.4 11) the LDLOCA anaPys.s. I
3accumulator (ft or '

cur)s

Msamum wahrne of 997.3 II3 is assumed n each acteamulator tg
the contamment analysis which is conservetsve See TstAe tt - ;

5 Rem 9. [25 4121
'

16 1/olume, total. LBLOCA Condskn N 1450 Table tI.15 Total volume to the accumulator (water and rutrogen) bputto s

ecoarrastator (Ith [25 41t) borb tha LBLOC# and Containment anaryses. / I
[25 42t} Caf.4. vt] jO IO 17 Volume, eninirnurrt LSLOCA Condhon N 900 Table t t.15 Vohane is an bout into the MSt D analysis.

#
.

|@ CIT (A ans) (25.4 15]3

; [25.4.15] t

w 125 4.171 !.U
[25.41P)
[25.4.19] r

n
!

E te fuessure. LOLOCA Condibn N 594
*

11-5 Pressure.s an inpun to ISe tBt OCA annhsis. f
a'

d mbimurn. [21411]
,,W =ccumulator (psla) '

, t,

. >

2 |
. .o

e
M
o I

SOOD HAPS Sa
wotwatIMtv

HCASaON f40. 00
ElIECTvvE DATE 07/01f/> .., m. 2
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Table 81-1. Key Systun ''arameters.Saleerl'.eemind iinw2kms.S System

_

(A) (f3) (C) (D) (E) (f) (G)

stem Sysicm Opcaing Des!r,n

No Parameter Functum Condalon flequrement Refeence fiemads

32 Tkne,e m LOCA ConMontil r/ 50 Table Il.15

redrculatbn path '24 6.1B] Table 11 14
,

enemation briterval [256.151

(hours) user 2 usa rs /~~--
e t3 4 4 J. 8 latde 11 15 Assumesa Bow rate of r/D0 gwr wah mounum safegwds /

33 NPSet11. Lit 9 LOCA Condtlen1:I, N

purrps (m) [2556] EJS *f distre 11.14 ,(
(25.4 21) Qf.V.*/G / \

\l

l
' 34 NP91 ft, itH51/ LOCA Condtson lit, N 23 7 Tatde i1.t 5 Assarnesa Sow este of 610 g;wn weh wwwrum saleguaeds I

charging (25.3.16)

pumps (It)

O
t O

to

9
a

9
:*
>
U

E
-;

9.
x

?
|c
2
e
o

M.
IHOfHat TAHv
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i

in 1978, NAPS Unrt 1 intrcduced a cross connection terween the PS and $1 Systems. i

specically between the Cutsee Recirculation Spray (ORS) pump disenarge 3rd the :
LHS1 hmp discharge. to proude a long term tackup for the LHSI pump. [25.12.12) 2

This feature was not intenced to be part of the design bases and was to be allowed only 4

ff reactor coolant temperature was ,ess than 200*F, This design change (DCP 7841) s

was made only tc NAPS Unit I and was provded as addrt:enal assurance of enre
e i

cocsing (in the event of an accdent) prior to completion of the long term pump testing 7

required to demonstrate LHSI ar.d Recirculation Sp sy (RS) pumps. [25.5.17) [25.10 30) e

LHS1 pump redsbiltty was subsequently demonstrated, thus elirrinating the need for the e

cross. connect. [25 5.18) so

Both the HHS! dnd LHS! pumps rely on the RWST for the inrtial injection mode. This y

tank is oescr bed in detail in SDBD NAPS-CS. f 24.7.6) 4:

Three accumulators were provided as passive engineered safeguards. No extemJ
3

source of power or signal transmission was needed to obtain fast acting, high Row is

injection of tvc acid solution should the need arise. One accumulator was connected
$$

to each of the RC System cold legs. [24.2.2) [25.3.5) s

The accumulators were pressure vessels filled with boric acid solution and pressurized it

wrth nitrogen gas. During normal operation each accumulator was isolated from the RC ,a

System by two check valves in series. If the RC System pressure fell below the is
accumulator pressure, the check valves would open and boric acid solution would be n
forced into the RC System. Mechanical operation of the swing disc check vafves would ti

be the only action required to open the injection path from the accumulators to the core n
via the cold leg. [24 2 2) [25.3 5) n

The design cacacity of the accumulators was based cn the assumption th;t flow from n
one of the three accumulators spills onto the containment floor through the ruptured ab '.ah loop. The two remaining accumulators provded sufficient water to fill the volume :s

q,g outside of the core barrel below the nozzles, the bottom plenum, and one-hajf the core. tr

[24,2.2) [25 3.5) :s

There are no significant changes to the onginal concept of the $1 System as submitted a
in both the PSAR and the FSAR. n

7.2 PROGRAMMATIC AND REGULATORY ISSUE HISTORY st

This section identrfies and discusses programmatic topics or regulatoy issues that have n
influenced the original design basis. This discussion is presented to summarize the n
overall effect of the programmatic and regulatory issues on the design philosophy and u
design basis, and not to discuss specific requirements or changes attribtttable to the u
issues. A more complete discussion of programmatic issues is presented in Chapter 15, :4

_

SDDD NAPsd! PROF RIETARYr REVtSION NO. CO M"8 C5i
t EITECTTVE DATE: 07/01/90

73
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Insert 7J

In tre late 1980's, a was noted tnat the SGs at NAPS t Aete expeneicng corrosion related
degrad' tion resulting in the requirement for frecuent insptction and plugging of a t

signMesnt numbai cf SG tubes. Despfte improvements in secondary water chemistr/, tubo
degradation cortinued to occur in 1990, engirseenng a forts were initiated to replace the

(] SGp*eriube buncle assemblies at NAPS 1. The replacement SGs were to be fabricated
and inalyzed to standards which were at a minimum, equtvalent to the existing equipment.(/ , ' _ _

(25.l?@. As noted in Design Change Package DC 90131 (25.1Q], the riew Model
_

\D
S1F t'O was an improvement over the old Model 51 SG and from a safety analysis -

perspectNo, could be considered a ' replacement' for the Modol $1.

One of the dffferences between the old and the replacement SGs was the thermal
jnsulation. The new insulation was a fiberglass blanket type which exceeded the design
rp, utrements of the existing insu!ation. However, due to the direction rer Ned in GL B5 22
1751 f analpical models (in accordance wih RG 1.82, Pev. Id25.1.63.t had to be

y utilized to estimate post LOCA head loss across the containment sump scre'iins due to
insulation debris. This 4.nalysis. [25.464Jesulted in the development of new values for
the NPSH available at thr. F5 and TEpump etion and a new containment LOCAanalyses for NAPS Untt 1

) [25 4p]

< 49 @
u st

01287.M 7

O
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Table 11,14, Plant Safety Analysis Parameters, St System, Condition ill Events . InfrequentrN Fautts, Event: SBLOCA
~

Parameter Reason

2 During the injection Wkv These maximam flo.v fates are und in
phase following a LOCA, analysis of mass and energy reiease
the maximum HHCl flow rates. Maximum rates are assumed to
shall t,e limited to 565 cLtain conseNatrve results.
gpm wrth minimum
safeguards and 741 gem Oen Flow rates are calculated in {25,4 22]
with normaJ safeguards. and used in conta!nment analysis of

[25.4.21)n. C;.c +.41] ,
Moa;1 Flow rates higher than those presented

may invalidate the referenced analyses.

|
,

l

|

|

_

_

; SDDD-NAPS-51 PR
AR]REV15 TON NO. 00

Ef7TCITVE DA17. Cr.,91/90
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N SATETy !NJEC" TION SYSTEh!
\/ soRm A.wA mu 77 A:,os

--.- - _ .31G N tt A 515 D oct. 'a E NTlhwa rc r' 5WTT N4 C E
_- _ .. _ . _ . _ _ , _ . , ,

<

g Table 11.14. Plant Safety Analys4 Parameters, SI System, Condition 111 Events . Intrequent

Q Faults, Event: SBLCC A

Parameter Reason

3 Durarg tr's Iniection YGy The maximum flow rates are used in
Ph::o folice.*; a LOCA analysis of mass and energy release

rates. Muimum rates are assumed to
With a tmmum tafeguards, the Cbtain Cor180rV4ttve results.
51 System shall delt.er a
maximum of: Crigt Flow rates are calculated in (25 4 22]

and used in the containment analysis.
FM w M at CAfos3 (25.4 21)[./t. f. Vf.7 I

wou -sea -

4180 5 trJU:.1 Flow rates greater than those esiculated
41C0 0 tr.ay Irwalidate the referenced analyses.
4005 10
t'an /00

with normal safeguards the Si
shall deiNer a maximum of:

'

Pew (coml at DP frsi)
Soco M
$463 5

5378 0
5278 10

t'$00 0(J / ?

.

4

\

.

_

(Qf SDBD-RVS-51 PROPPJETARY
" " * *PD"510N NO. 00

EJTICTIVE DATE 07/01/90
11 10
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Ta ble 11.14. Plant Safety Ana'ysis Parameters, SI System, Condition ill Events . infrequent
g Fautts, Event: SBLOCA

_

E
Parameter Reason

5. During the recirculaten my These flow rates are used in anaFysis cf
gnase following a LOCA. mass and energy retsase rates.
the maximum Si f'ow nall Maximum rates are assumM to ottain
te .imned to 4030 gpm conservattve resu:ts.
fcr minimum sa:eguards
arid $750 gpm for norrnal he The flow rate 1 stated are calculated in
safeguards. [25122] and used in the containment

safety analysis. [25.4 21] C.fr g y9]

de Flow rates greater than these calculated
maximuma may inva!date the
containment safety analysis.

p
Q,)
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Cb) Table 11.14. Plant Safety Analysis Parameters, bl System, Cendition 111 Events . !nfrequent
Fautts, cvent: SDLOCA

parameter Reason

11. The net posttr<e suction ,Eby Sufficient NPSH ls recuired to ensure
head avadable (NPSHA) minimum Row requirements are met.
to the,LHSI pumps shall

j

T te a minimum of 13,4 ft.
~

0"C'n The NPSHR assumes minimumo safeguards, recirculation phase, and a
u v I r .?

f!ow rate of 4030 gpm. (25.5.6| (25.4.21] pr. V. vf]
^ # F #* ' #'!mcacj If NPSH ls insufficient, the LHSI pump547.eu He*o w4 m 6 ",

may not prwide adequate flow. Either !IO I"i " 'I k
Consequence would IrTValidate the /P e n * M "- 8d d
LBLOCA analyses. I

murun o e 0.1 F r.

[
L

.
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Table 11.15. Plant Safety Analysis Parameters, El Sy; tem, ConditiotilV Events . UmstingrO. Fault), lvent: LOCA, MSLBq)
. - -

Ps'ameter Reason
_.

2. Dunng ti's injection phase Why These flow rates are used in analysis of
fclicong a LOCA, the Gss and energy release rc;es. The
maximum HMSI few shall maximum rates are assumM to obtain
te limrted to 5f 5 gpm consen,ath,e results.
with minimum safeguards
and 741 gpm with normal M Row rates are calculated in [2.M.4.22)
s.afeguards. dnd Lsed in cor.tainment analysis of

[25.4.21p fjr, y, y f]
1m t-act Row rates higher than those presented

may invalldate tre referenced analyses,

i
\

.

r'
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Table 11.15. Plant Safety Analysis Parameters, SI System, Condition IV Events . Umrtingc
i
\. FauHs. Event: LOCA, MSLB

Parameter Reason

|

3. During the injection Phase Why The maximum flow rates are used In the
foil: wing a LOC /,. analysis of mass and energy release

rates. The maximu;.i rates are assumeo
to ottain conservatAe results.

i

With a minimum safeguards. the M ja Flow rates are calculated in (25.4 22] !
SI System shall deiher a and used in the r;ontainment analysis. I l

maximum of: [25.4.21) (h y. ypJ

PewfetOJat CP fr$0 !rer-3 t Flow rates greater than those calculated
f/pg .fu maximums may im'alidate the
4180 5 referenced analyses.
4160 0
4005 10
troco ica

Wtth norma; safeguards the SI
,

shall deHver a maximum of:

Flew (com) at CP frsh
4000 ?o
5463 5

O 53'79 0 /k/ 5278 10 '

'f000 60

/
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Table 11.15. Plant Safety Analysis Parameters, St System, Ccndition IV Evet.ts . Limiting
(~T Faults. Event: LOCA, MSLB
%)

Parameter Reason
-

5 During the rec:rculation Why These now rates are used in analysis cf
prase following a LOCA, mass and energy release rates. The
the maximum $l Mow shall maximum ratet are assumed to Otti.in
be kmrted to 4030 gpm conservative results,
for minimum safeguards
and 5750 gpm for normal OHein The f!ow rates stated are calculated in
safeguards. [25.4 22] and used in the Cc,ntainment

safety afWysis. [25.4.21)[jf, y yG

Imc.nct Flow rates greater than those calculated
maximums may invalida!0 the
containment safety analysis.

O

t

i
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-
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[ Table 11.15. Plant Safety Analysis Parameters, SI System, Conditlen IV Events . Limrtingk Faults. Event: LOCA, MSLB

Parameter Peason

23. The Net Pos:tt.e Suction Why Sufficient NPSH is recuired to ensure
Head Available (NPSHA) minimum Mow tequirements are met.
to the,LHSl pumpt snall I

4 a minimum cf 1// ft. Ctn The NPSHR assumes minimum
J 3, I safeguards, recirculation phase, and a""#

l'ow rate c. M30 gpm. (25 5 6) [25.4 21] (
1*hr. Wt P os it a * O'~YYl]DS9'V/]/. Imr.a ct if NPSH is insuffielent, the LHS! pumpSad *o H u 4

may not prodde adecuate few,
/kail ab le I.//FJ '# )A invalidating the LSLOCA analyses.
1 a 1he. V & 2 s u3 r

;

Pamp sh il b' c-

<n in garum cf I 3h F +,

~

r
(
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'

E Design Requirement . The minimum /maatmum design value for the parameter -

O is entered as the ' design requirement.' This value is normally based directly I:
upon the assumptions. input. or results of the Safety analysis or is derrved a
therefrom. Where the value of a design requirement is dependent upon tr e

va'ye of another parameter, th9 dependency is explained in the ' Remarks * i
column and the dependent garameter listed as a parameter. s

*
,

F. Design Spectfication . The value established by the designer for the parameter r
i

in the design spec $ cation (NAS. NUS etc.) is recorded, e
'

G. Cesign Margin . The design margin available for this parameter is presented. e

Design margin is the difference between the ' design requirement * and the 4 ;
' design speerfication.' $5

H. Installed Value . The actual value for the parameter. specMc to the inst 211ed' tr :
component. Is recorded. This value must be based on a substantiated source 9 ,

that conclusNely demonstrates the stated instalted value, u

The difference between the ' Installed value' and the 'dssign spec 6 cation' 3s -

represents the performar'ce margin. . . , .

l. Total Margin . Total margin is the difference between ' design requirements' sr -

and ' installed value.' The total margin is dependent upon the actual installed e

component and is subject to change if the component is replaced or modrhed. 3s --

O
J. Reference . References to the applicable sections of this SDBD that contain a

'
the reason or basis are provided. Reasons and references for margins may- n
be presented here. n

K Remarks . This column is used to record any' pertinwnt remarks not included 'n-
,

elsewhere. 24 -

Subsequent sections of this chapter provide' discussion of margins presented in Table 12.01. n 1

A subsection is presented for each major component identmed in Table 12.31. Key parameters a
for the component are listed as separate items in the sections, n

.

12.1 ACCUMULATOR TANKS- 2:

Deslan Recuirement . Each accumulator shall have a minimum total voluma of t a50 ft',- n.

As described in Table 11.1 $ for the LOCA analysis, a minimu:n borated water vdume u

and a minimum nitrogen gas pressure (based on remaining volume in accumulator) was n
j

i assumed. For the contclnment analysis,- a maximum nitrogen volume and pressure was - -n-
| assumed based on an assumed minimum water volume and a total volume of 1450 ft'.

'

/i

n-

[ [,2f. +%7t][M. v'. W.] -

e ,

i

JPROPRIETARYSDaD-NAPS-st -
REVis10N NO. 00 _ cm2'@ CS .
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.
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NC stD4 ANN A PO WE R ST Ai*Qs
17- n a l' m er SiiTUt Dr.$!GN ILAsit occt * tr?,i

_ - -- w_ .3%,

retirerrert ersures that suffiC:ert snL!dC*n feactr.3y exists Artrg !he '

recir:dation pr'a50 fo4 Wing a 1.CCA.
2

) C95 09 Stec+03t:Cn Te!"niC31Iret# C3f'Of's require that tPO SIT certain a 3

minimum of 930 gallens of ben at:d solet:en with a minimum cencentration .

Of 12950 ppm. [25 5.12) [25.5.13] ,

Ysre:n Aesu't The design requirement is met wrth tre margin shown in Tab a s

12.0 1. -

Cet en oeeu;rement The BIT shall contain a maximum of 900 gallons of bonc5. i

acd solution *ttn a maximum concentration of 15750 ppm. [25.4 30) {24.12.4]
This is required to ensure that t e ton-hour recirculation path aJtemation o

interval is adequate to prevent the precipriation of bonc acid solution within 'he o

cote. 1

hsien $rectrication . The Technical Steefqations limit the maximum o
concentration to 15750 ppm and the volume to 900 gallons. [25.5.12) [25.5.13) a

Marcin Aesu)- The design requirement is met with zero margin. 's

12.3 LHSt PUMPS Mm%um o r /J. / H of NA5 N * A H l* ne i/*H<-'*
n th e. .sd / t. Ma r A mp.r . [df* y; Yt]

/
1. hsien Aecuirement A m;ounun of 13.4 ft of NPSH shall be available to the ir

LHSI pumps. [25.5.6] ,
, gy, .g g g , uf:sfg

Desien Steefeation .W( ho minimum NPSH available to toe'LHSI pumps is 13.5
e x.rz P. w t /s n!/ H [Js: y n,7 j; u x tr~.2

k
s / !,n dft. [25.4 21] [24.12.5) se r a.

Marcin Pesu4 - The design requirement is mot with the margin shown in Table si

12.0 1. 22

2. .Qeslan Recuirement Each LHSI pump shall be capable of supplying boric n
acid solution to the RC System at the ficw rates assumed in the LBLOCA **

analysis. Refer to Table 11.1 5.[25.4.11] n

Desian Setedcall2D The Scw rates used in the LBLOCA analysis are :s

determined by reducing the LHSI minimum performance curve by fNo percent u
of design head over the entire curve. This results in a conservatNelylow flow :s

rate for input into the LSLOCA analysis- [25.12.4) The LHS! pumps are n
designed for 3000 gpm with a 250 ft head. n

Marcin P.12W!! The design requirement is met wrth margin as shown in Table si

12.0 1, 22

SDBD NAPS-S! PROP!UETARY7s
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3. Desien secuirer"ent 7he flow rate provided to the RC System shall not
. exceed the maomum Row rates assumed in the containment analysis (4030 ' . ,:t

gpm with minimum safeguards, and $750 gpm wrth normal safeguards). 3/h
|25.4 21) [25' y' Y9]

|i
*

Desien SeeeAcation . The now rates used in the containment analysis were
'

s

calculated based on the LHSI and HH$l pump curves and assumptions wheen s ;

tend to maximi 20 calculated Row. Therefore, it is expected that the actual. t

;
maximum flow is less than the values stated above. [25.4.21) C#f. v. 4 G .s

Varoin Aesutt . Actual installed Row mte data ls not available; therefore, the s- !

requirement is met wah zero margin. -1, , -

12.4 HHSI/ CHARGING PUMPS 25
,

*

1. Deslan Pecuirement . A minimum of 03.7 ft of NPSH shall be available to the ir ,

HHSl/ Charging pumps. O'?.3.10) u 2

Deslen Seeemention .The minimum NPSH available to the HHSI/ charging sa

pumps is 39.01 ft. [25.4.14) is-

Marcin Resutt + The design requirement is met with the margin stated in Table se .
,

12.0 1. . tr -

2. -Desian Recuirement. Each HHSl/ charging pump shall be capable of as-
supplying boric acid solutlor. to the RC System at the flow rates assumed in- ts

the LOCA and MSLB analyses. [25.4.11] [25.4.15] [25.4.16) [25.4,17] [25.4.18) n
[25.4.19] [24.12.6] [24.12.7) at

;

Deslan Soecmention The Mow rates used in the analyses of concem were - _ r2

calculated by degrading the certified pump curve by 290 :t for the entire curve, n
This restits in a conservatively low now rate input to these analyses. [25.4.10] 24

Marain Pesum . The requirement is met with margin as shown in Table 12.01. rs i

3. Deslan Recuirement .The flow rate provided to the RC System shall not n-
exceed the maximum flow rates assumed in the containment analysts (565 ' 2r

gpm with minimum safeguards and 741 gpm with normal-safeguards). :s

[25.4.21] C.W ff,] @

Deslan Sneemeatlen The now rates used in the containment analysis were so

calculated based on HHSl pump curve and assumptions which tend 'o it - '

maximite calculated flow. Therefore, it is expected that the actual maximum ug

.
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Table 12_0 3. Key Congmamt Paramders S8 Spaene

,

(A) (D) (C) (D) (E) F) (G) (11) p) (J} p.)
4:em Splem Opeaung Splem/ Deu;p Desap Desar ins:ased Totat

,

No. Parameter ConMoon Componens Begarement SpeuEcshon Margn Vabe Mayn Helocene Hewwb s i

{
t Total vobrne Conddion N 1 St TK 1 A 1450 1450 0 N/A t4A mi 12e

(fti ' LDLOCA. . t -S-TK- t B (25 41 t] [2412.10)
Containment 158TK-tC [25421] \ 7|Analysis 2 S8 TK-1 A g 4 99} y i

[\;2 SI TK 1B

\.2 S8-TK IC

2 Vokame (gal) Conduon N 1 $1 TK 2 900 900 0 t#A N/A See 12 2
MSLB 2 58 TK 2 [25455) (25 3.5) dem t >

{25 4.16) [24.12.11)
{25417]
(25 418|
|25.4.19]

4

3 Teng>erature ConesonN 1 Sa-TK 2 131 111 0 t15 4 Seosun 322 lasheed ak e n tae
(*F) MSLB 2 Si TK 2 [25415) [25 4.13) 125 5 12] sem 3 ex=num ano.ed ty the

[25 4.t6) [25533] Tettw= sim*as +
0 {25 4.1Tl

.
- O

(25.4 18]
$ [25 4.19)
:

4 BoricAad Condrhon N 1 Sa 1K 2 12250 12350 700 N/A t#A hamm 12 2 Des == g e h en n;s.e
- Conc.emerstion MStB 2 58 TK 2 P5 4.15| {25 5 121 seen 2 === =nn aso e.1 ty the
g (ppm) (25 4.t6) [25.5.13] icetwucA N e d= w =5
u [25 4.171
$ [25.4.18]
9 [25.4 19)x
A

'd3 5 Boric Add Con @aon N 158-TK 2 12950 12S50 0 'IA t#A Ses.t.un 12 2 Dessp gewn me
Concenuation LDLOCA 2 S8 TK 2 {254201 125 5 12] sem 4 sn===, asowed t, et.ey

; g pg (2% 5 13] in tinerat 9m du s

a
U
*

. _ _ . . _ . _ . .

g)(30 NAJ$$3 IH Ui141! 18J4f
,

m y nn s uwe ee.n '
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Tata'e 12D 1. Key Cmand Pwanutas. SI Systern

I

(A) (D) tC) (D) (E) (r) (G) p t; (i) p3 p3

Item System Opeva'og System / Design Deep Desey. Instated Total

No. Parameter Condtim Component .gi'ement SpeuAcanon Man gui V.kse Mangsi piete,erue ste,u,S s

.

f 6 BoricAcid Condition N I SI TK 2 15750 15750 0 ft'A #4/A seu.on t2 2 Des p Speus.cae n it.c
C mcent,ahon LULOCA 2 StT K 2 (25 4.30] (25512) mem 5 nu.=num an.> c., b r c.e

i

[25 6.15) [25 5.13) Tectu c M m d.< m

[7 NPSH (ft of CondtionN 1 ge ta uw,s ,7 33 4 33 4 o 33 $ ,3 3,ox,o 3f3

H,.0) LOCA 1 St P 18 [25.5 6) {2556) [25421} aem * /

2 SI P-1A . /* 3
| |ao sr t g 3. s op.I O s q. s 4 s> sur~sg gg p.,9

(jr. y.4 s3 Ex. v. nsJ L x M *] s te- i j |
c) s". d. </ s) (25. v. 4 f] [25.f V1] /

.b'
8 NPSH (It of Conddon N 1-Cat P 1 A 23 7 23 7 0 39 08 IS 39 Sea un 12 4 Assumesa em rare of 630

ito) LOCA 1 CH P-10 [25.3 16) [25.3.16) [25 414j dem I gpm. are nomium
j

1 CH P IC sede.p.eds

2 0t P 1A
2 CH P-18
2 CH P-tC

I
9 Inow (gpm) Condeon N 1-CH P-1 A (24.12.12) 7 [24 12 12) N/A N/A Sectm>9 12 g

I

O MSLB LOCA 1 CH P-t8 aas)
O 1 CH P-1C .15]
W 2 CH P-1 A

| $ 2 CH P-1B
2 CH P-1Ci w

?
> 10 Fksw (gpm! Conduon N 1-S8 P 1 A 4030 4030 0 P4/A PC4 Tatde11. s i t.,s es it.c mannemun

. @ LOCA 1-SI P.18 (25.4 2t| [25421) reuruaasun ptuse s-

I * 2 SI P-1 A {25.422) [25422) eswrewig n nnem.m

h 2 Si P-10 [24.12.13f) safeguardsg
j $ [25.Y-913

| -"
\
! o

*
|

__. _u'

03
71404111 1 Ait f

5000 74 #SSI D M*"'"d

|- Fl[VtSIOta NO. 00
! Ef f ECird DATE:07/ot/90
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Iatae12 o* Key Cmunent Pwwm:sen.St Syuan

.

(A) (0) (C) (D) (E) (F) (G) (t t) (i) (J) p)
hern System Operatng Systern/ Design Design Des =pi instate ~ 1o41
No. Pasameter Condition Corriponent Heaumement Speaficaban Margwn Vaher Maegn Hetweine He wss

$750 5750 0 N/A f4/A letile 11.15 Itws es ttee svu=wrunu
[25.421] (25421) vetsi.utstam ph.se now j

'

(25422] {25422 * ggg assurrweg ntwrrus /
-

g,g gg (24 12.13 sale.jsaeds

11 Flow (gpm) Conderson N t si P t A [24 12.14] 3000 gpm (24 12.84) N/A f4/A TatAe 11.15
LDLOCA 1 St P-18 (25.3 5]

1 SI P-1 A
2 St P-1D

[2f 'f.2d
12 Fbw (gpm) Condition N I CH f 1 A 565 565 0 f4/A (4/A TatAe 11 l 5 Mneman cakukated su..LOCA 1 Cl1 P-18 [25422 125 4 22] assw.w.9 mn . urn1CilPIC {24 12.153 safeguaros hired m

2 Cilt*tA ptuse
2-Ctf P-tB [Jf VM13
2 Cit P-1C

[25./3/]
O 741 )

( 5.422)
741 0 N/A f4/A Tat;4e tI I 5 Mamanurn cotutaied so ,O

[25 42kj [4 essunung nonnut
[24 12.15 safey,asos enne.on

.

z; [.75.Yys] V'**'
a
'

13 Boric Add Condaion N 1 -SI T K-1 A ty)0 2200 300 74/A F4/A TatAe " .t 5 De ,.gn S(manm es sted Concentration. LBLOCA 1 $3 TK ID [25420) [25.5 al m=wnum asowed t,y stre
u rninimurn 1 Si TK-1C (2559) Te-twwcal Ssenhut ins
$ (ppm) 2 St TK-1 A 124.12.16)E 2 SI TK IS

{ 2-Si sk-1C

&
tu

'a
u
y
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1

Desien Feature . initial designs of the building structural -
. 5- -;

:], elements accommodate a limited number of openings and
~

av
. penetrations, providing required ' configuration and reinforcing 2

steel. The design methodology and acceptance enteria are - 4

provided in the PDBD [24.14.41] s

,

14.1.11 Hydraulic Requirements s

This subsection addresses the hydraulic design requirements for the $1 r
'

System.

1. Recuirement The St System piping /ftttings/ valves. sizing, and ez

layout shall address system fluid flow requirements (based on 1 so :

fluid pressure, temperature. and system Muld transients. Ruid - - 41

veloctry requirements (to limit pressura drops and erosion). 12 -

[25.11.1] u

Desien Feature The HHSI suction piping from the RWST is ' 34

designed for low head losses in order to ensure adequate NPSH - is
; to the HHSl/ charging pumps. [25.3.5] [25.4.14] [24.14.10] ; 1s

The HHSt branch lines are designed for high pressure losses to . 17

limit the flow out of a ruptured branch line. [25.3.5] [24.14.10] - . is -

Calculations have been conducted which show that pressure is

drops within the Si System are sufficient to allow the minimum - :o

required flow rates (listed in Table 6.11) to be met. [25.4.10] - 21 - ,

[25.6.19] [25.12.4] [24.14.44] ::
_

The SI System is deslgrwd so that the HHSt charging pumps as

can be isolate <1 on separate headers. This ensures full flow 24

from at least one pump will be delivered to the core should a . :s

branch line break. [25.3.5] [24.14.10] ' 2e -

The LHS! pump suction piping is designed and arranged for low ~ | 27 -

head loss in order to ensure adequate NPSH to the LHSI pumps . se -

for the entire period recirculation is requPed. [25.3.51 [25.4.21]; a
[24.14.10]' Qf y. MBJf25. H 99.3 so ~

.

r.efer to Section 13.2.3 fer additional Information on SI System si

pump NPSH. 32
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~
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SAFETY INE "lON SYSTEM
NORTH ANNA POWER STAT 10N

tipia Po*cr SYSTEM DESIGN BA515 DOCUMEST

Table 14.11. Process Condition Summary
.

soeo NuMaEn Sos [ _
svStru seewi.= SysTEu Ccm Si

,coE e ,
ecceirre .t wss ru:w _. w twAce _ couroNEuT

OPERATING CONOmCe4S

PAAnuETER DCSGN VALUE NOFW4. EMERGENCY SHUTDCWN OTHER

PESSUN 4*Q) 2485.0 Note 1 2235

TEMPEFMTUM ('F) 250 Note 1 160

F1.CW RATE (gpm) Note 1 741

NPSH NQV (ft) Note t

PESSUM DAOP (pm) Note t '

HEAT LDAD {W//hr) Note 1

Flut0 TYPE Done Ac4 Note 1 Bork. !cd
Soluton Soluton

O " - ' " - - > " - '

FUA0pH

FLCW t$ FTC&& NHSI/ CHARGING PUMPS TO; BIT

NOT;S (1) The Si System does not operato dunng normal plant operacon. The sptom is in stancey as desenbod in Secucn
33.1.

(2) Pressure and temperature from line designation table.

REFERENCES. (25.4.21) (25 4 22) (25.12.10] '2414M] (24.14 80)-3

.Qf.*l.Vf3
4

MW90N hot 00 DATE July 1.1990 t

$DDD-NAPS Si
PROPRIETARY -

REVISION NO. 00 ""*"
EFFECTIVE DATE M/01/90 ,i

; 14 40-
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SAFETY INJECTION SYSTEM
SORTH ANNA POWIR STADON

Mrs+ ia Power sYSTr*A DESIGN EM$t$ DoctNENT
=

p Table 14,11 Process Condition Summary
4
w/

SYSTEM Safsty intecten SYSTDJ COOE $1 $D00 NUMBER SOBatuPS-Si NODE H ~ 2

NOOE TYTO J., 64 ASS FtDN ,,, NTUTACE ,_ COuPCNDiT

OFUTATING CONDmONS I

PAPAMETER DESGN VALUE NOrW1. EMEIGDCf SHtJTDC W OTiet
(

MESSufE freg) 2485 Pete 1 sf

TDAPOMTUFE (* F) 195 Note 1 160

riow Fwir t;pm) Note i eco

NFSH FECV (ft) Note 1

Mr me crop (peq Note 1

_-

HEAT LGQ (Deu/hr) tzte 1

FLLO TYPE Bone Acid Note 1 Boric Acad
Soluton Soluton

(] vecO7TY (condm) Note 1

FluD pH Fate 1

_ LOW IS FROsk LHS! Pumpe TO: 8tC System Cold LegaF

NOTES, (t) The 51 System coes not operate cunns normal sant operanon. The system is in stancey as coscribed in Secton
3.3.1.

REFEHENCES: (24.14.59] [2414 80] (25.4.21] (25.12.10]
A \

pr.ty9]
/

FEMSON NO: 00 GATE: July 1,1990 |
_

*

SD BD-NAPS.Si PROPRIETA RY,

PEvls!ON No. 00 "' "
EFFECITVE DATP,_ M/01/W

14 41
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SAFET'Y INJECTION SYSTEM
| SCRTTI N.M POWER TTAT'.ON

timnia Power 5'YSTEM DESIGN BASIS DOCUMENT
. _ _

_

Table 14,11. Pro:ess Condition Summary

'
Safe */ e;eet,on SYSTDJ COCC SI SDOD NUMBER SCBSNAP4SI NCOE NO; 3

S',* STEM l

NOOE TYPE: .3, MASS FLOW , INTETFACE ,,, COMPONENT

OPEPATING CONEGONS

P APAMER B DE'X1N VAL 1E NORMAL EMEBGENCY TJitJTDCWN OTHER

FPESSUFE (paq) 700.0 601 MO

TEMPERATVE (*F) 150 ISO 120 86

FlDN iMTE (gpm) Noto 1

NP"Ji FCOD @) Note 1
s

PRESSUFE OFCP @eQ Note 1

HEAT LCAD (Dtuf t) Note 1t

Fluto TYPE Bonc Acd Note 1 Bonc Acc
Sciution Sclution

h MSCOGrTY (contiposse) No. 1
-

J

Fluo pa Note i

nowis FnOs.t Accumu! ate TO: RC Strom
NOTES, (t) The Si Srstemi does not operate cunng eartci: platit operaton. The syttarri is in stancey at cosenbod in Section

33.1.

FDTDO4CES [24.14 80] (24.14 82) (25.4.11] [25 4.21] [23.12.10]
A

{AS Y YY.,
,

,_

FEMSaON NO: to QATE: July 1,190
-

A SDDD NAPS-51 PROPRIETARYlj REVISION NO. 00 7"""
EFTECTIVE DATE: 07/01/90

14 42
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SAFETY INJECTION SYSTEM
NORD{ ANNA POWER STAnos

M ria:ia Power SYSTEM DESIGN BAS!s DOCUMENT
..

14 5.2 Performance ,

,m

(-)
AecuiremeN = The accumutators shall ba maintained in a condition which 2

satisfies a:sumptions made in the LOCA ancf Containment Ana!yses. [25.4.11) 3 \
[25.4.20) [25 4.21) (,7 s ,4.4 C 4

Desion Feature Each accumulator is maintained under the following s

condrtions, which satisfy assumptions rnade in the LOCA analyses. (25.4.11] e

[25.5.8) [25.5.9J t

'

Voume: 7580-7756 gallons e

Boration: 2200 ppm 2400 ppm .
Pressure: 599 067 ps.g to

14.5.3 Regulations, Codes, and Standards i,

Mrement The accumulators shall be designed and installed to generally is

recognized codes and standards or clearty stated quality requiruments to is

ensure a quartty product in keeping with the required safety functiort is

t>esicr Feature The accumulators are designed to ASME Section 111, Class C. is

(25.10.5) [24.14.118) ,a

14.5.4 Design Conditions ir

(O)"

Raouirement The St System shall be designed and purchased to be capable u
of withstanding the pressure, temperature, and flow of the fluid passing s

through the system. :o

Desian Feature The accumulators are designed for the following condblons: 21

[25.3.5) [24.14.119] 22

3Capacity: 1450 ft 23

Pressure: 700 psig (intemal) 24

45 psig (extemal) n

Temperature: 300*F se

14.5.5 Loads rr

1. Reauire11e.gl The accumulators shall be designed to withstand a
seismic hids, wind and snow loads, tomadoes, hurricanes, missUes, a

and floods oue to natural phenomena. [25.1.16) [25.10.1] r

| p() sDBD.NAPSssi PROPRIETARY
| REVis10N NO. 00 CNc5

EITECITVE DATE: (T7/01/90
14 - 68
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_

_

12. Virginia Power Le!!er to NRC, Ser. No. 412. Sectember 16.1977. ,

[M g'/2 I SWEC Calculation 11715 US(B) 246,' Containment Ir.*egrrty and Nash13.

) 2

Analysis for the Proposed 7.S*F Increase in Tave of Reactor Coolant,,
"'

[/I (LOCA Analysis),' Rev.1, May 11,1963. [24.1F 3]
3o
. /

16.1 LHSI AND HHSI SYSTEM CURVES s[
Calcufation Number Aevision and Date - 11715-341N. Rev. O. September 12, 1977 s

(25.4 22)
r

Calculation Titie *LHSI and HHSl System Curves (Cold Leg Injection)*
i

Purnose To determine LHS! and HHSI flow rates during injection ano recirculation
phases (cold leg only) of operation for input into LOCTIC.

so

Assumotions - It was assumed that WSI pump 'can* losses are negligible; LHSl pump, n
1 SI-P 1 A and HHSI pump,1.CH.P 1 A were used to represent the single and parallel,12

pump operations because they provide the maximum How/ head; linear combination of is
head loss for the shared HHSI & LHS' path to the R.V., maximum flow througi. the Si,

24

System.
3

For the injection mode only, the RWST temperature was assumed to be 47'F; head loss e

datum is calculated at 3,700 gpm (LHSI) and 600 gpm (HHSI); minimum flow from one
ir

LH pump; ar.d no seal water it,;ection flow,
ism

b For the recirculation mode only, sump temperature is assumed to be 200*F; head loss as

datum is calculated at 3600 gpm (LHSI) and 600 gpm (HHSI); constant HK31 flow; 2o

throttle valves on HHS! discharge lines do not have choked flow making head loss a 25

function of O'; sump water height is 4.6 ft.; head loss through screens is negligible; and 22

no retum flow through HHS! suction lines during minhnum (1 WS! and 2 HHSI) pump n
operation.

2<

InDuts - The following sources were us ed as inputs to the calculation: a

1. Crane Technical Paper No. 410,1976. a
2.11715-SSR 3 'As Built" Drawings. v
3,11715-FP-4A through D, FF 7A through F, FP 11 A.8,C,0,M,N, FP 98. a
4. Westinghouse Data Sheets 9.33 and 9.60. a
5 ' PTR 84 Graphical Fluid Systems Analys!s. m

6. LHSI & HHS! Test Data 1-P.O. 36.3 and 1 PT-57.18. 21

Method.gBsy Graphical analysis was used to detcrmine the system head loss and the 32

LHSI and HHSi flow rates for several modes of operation. The curves used were based n
on as built conditions and system piping design. 24

-

sD BD-NAPS-si
PROPRIETARYQ REVISION NO. 00 C*ee

!, i EITECTTVE DATE M/01/90
16 4
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_

[ ,) 11715/12050 NM(B) 291 DAC, Rev. O, ' Low Head SI Une Pipe Rupture i

V Analysis,' SWEC. March 8,1977.
2

11715/12050 NM(B) 341 H20, Rev. O, ' URSI Pump turbulence Umitter,' s
SWEC July 3,1978.

*

11715/12050-NM(B)-342-CZO, Rev.1. "LHSI Pump Dynamic Analysis,' s
SWEC, January 17,1978.

s

11715/12050-NM(B) 348-DAS, Rev. O, 'No71Je Loads for 6* HPSI Unes,' r
SWEC, May 23,1978.

11715/12050-NM(B) 354-CBD, Rev. O, ' Stress Analysis of LHSI Pump i

Motor Support,' SWEC, November 1,1978.
3e

25.4.47
U 14938.44 UR(B)4124, Rev. O, ' North Anna LOCA Dose in Control Room,' u

SWEC, April 26,1988.
\\ // 32+

25.5 UCENSING CORRESPCNDENCE REFERENCES u

25.5.1 NRC Letter Serial No. 084/021378. Brown to Case, March 13,1978. 34

25.5.2 NRC Letter Serial No.152, Brown to Case, March 22,1978. .s
/3
C) 25.5.3 NRC Letter Serial No. 0701, Ferguson to Denton, August 11,1980. ,a

25.5.4 Facillty Operating Ucense No. NPF-4 (North Anna Power Station Unit ir

No.1), November 26,1977, as amended. Section 2.0. 3:

25.5.5 Facil!!y Operating Ucense No. NPF 7 (North Anna Power Station Unit is
No. 2), August 21,1980, as amended. Section 2.C. .,

25.5.6 Latter to NRC, Serial No 412, ' Recirculation Spray and LHSI Pump 21

NPSH,' Virginia Power, September 16.1977. 22

25.5.7 Letter to NRC, Ser. No. 963, Virginia Power, April 15,1976. 22

25.5.8 Technica! Soecffication 3/4.5, NAPS Unit 1, April 14,1987, 24

25.5.9 Technical Soecification 3/4.5, NAPS Unit 2, April 14,1987, 21

25.5.10 Technical SoeeMeation 3/4.6, NAPS Unit 1, December 14,1988. 2s

25.5.11 Technical Soecification 3/4.6, NAPS Unit 2, December 14,1988. 27

J

/3
C SDBD NATSSI

PROPRIETARYREVISION NO. r0 CMMWil
EFECTIVE DATE C7/01/90

25 24
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.-

25.12.8 * NAPS Unit 2 in service Testing Program Plan for Pumps and Valves First -

Inspection Inter <al December 14, 1980 - December 14,1990,* Rev. 4,] virginia Power, January 16,1989,v 3

25.12.9 Une Designation Table, NAPS Und 1, Pev. 9. June ? 1978.
4

25.12.10 *In-Service Inspection Manual,' Virgins Power, March 31,1988.
s

25.12.11 E&DCR No. P 2152, *NA1 1 HSI/RS Cross-Connect,' January 17,1978. .

25.12.12 Westinghouse Motor Data Sheet, SWEC File No. 117151.10-26A and v

12050-1.10 26A, March 3,1971.
,

25.12.13 DCP44-55, *RG 1.97 HPSI Row Transmitter Modrfications.*
,

25.12.14 DCP-84 56 *RG 1.97 HPSI Flow Transmitter Modtfications.' is

c25 i N T R "io - \3 -s 3\ N k'# ^*b k(h"^\
N* kn (5 Ch f%

n
( )
U

_

e SDDD-NAPSSI
( )x PROPRICTARY

RE'<1510N NO. 00 CHN CS'^'

ETTLCTIVE DATT. 07/c1/90

25 - 42
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Ot.7ENCH SPRAY SYSTE5s
So?.TH ANNA rowTR STAT 1oN

MrriniJ 80wer SYSTEM DE.slov Basis DOCUMENT
_.

-

In the most furdamental manner to allow the designer / engineer flexibility in establishing
.

'

-

design features to satistv the enteria Generally, the furdamental perforrrance enterda() :
can be satisfied by many designs. The primary objectrve in establisning performance'#'-
cnteria is to define the fundamental information needed to design the system that is

2

.

independent of component selection or system configuration.
s

The performance entena identrfied in this chapter are presented 'cua!ltatively ' The
e

performance requirements are stated in 'quantttatNe' terms in Chapter 6. ' Key System r
Parameters.'

8

The performance enteria for the OS System are ident1 fled in the following sections:

2.2.1 Safety Related Performance Cnteria
se

This subsection ide'ittfies the safeiy-related performance enteria for the OS u
System. Performt,nce enteria related to the same function are grouoed sa

together. The fonowing are safety-related performance entena:
32

1. In the event of an accidental release of high-energy fluids inside 4

containment: ,s

a. In support of the heat removal functions in se

Section 2.1.1 and in order to meet the it

requirements of the containment safety analysis to s,-

(. limit, in conjunction with the RS System, the se

containment pressure and temperature to less than a
design and to depressurtze the containment w: thin

21

1 hour following an accident, the OS System shall a
meet the following performance entena. It should n
be noted that the performance enteria listed below 24

are based on the LOCA and main stream line s

break (MSLB) since the consequences of these a
two accidents envelop the consequences of other 27

occidents' (e.g., rod ejection accident (REA), :s

fesowater line break (FWLB)) that may cause a
centainment pressurtition. [24.2.5] m

The water from the RWST shall be ai.

delNered to the containment structure at

as atomized spray to cool and u
depressurize the containment u
atmosphere at the flow rate assumed as

in the containment safety analysis. )4

[25.4.3] [25.4.5] [25.4.6] [25.4.7)4 sr

C. 7.SA. Co b3 [ 74. 2, l[

p/ DBD-NAPS.Qs
"

t REVtSION NO. 00 PRoPRJETARY
C W W %$

EFFECIT/E DATE: 07/01/90
2-6

DC 90131, *opendix 4-9, Page 49



Q GGLMCH SPP.AY BM1FigM
.

NonTu AssA rowTn sTA1,os
_@_nia Po%r sysTYN Dc.srcs tusts DoctNrst

_

The temperature of the spray watere
,

delivered to the containment :

(V atmosphere shall be in accordance
2

wrth the containment safety analysis. 4

[25.4.3] [25.4.5] [25.4.7]j i

~

The usable volume of water in the
.

RWST shall be as esttblished la the r

containment safety arWysis. [25.4.3] s

[25.4.5] [25.4.7]j r

(
The OS System shall be in!tiated by.

e

the COA signal which shall be n

) activated by a cor'tainment pressure ta

setpoir.1 in accordance with the safety u
[ 2 =, . 4. n] [ 2.4. 2.19] "

The maximum time delay allowable.

f between initlation of the CDA signal
35

is

and obtaining an effective spray shall 9

be within the limits established in the is

safety ar.alyses. [25.4.3] [25A5] is

[25.4.7]f :o

) The OS co~ sinment coverage shall.
21(~] be maximized to support heat ::V

i ramoval. [25.4.3] [25A.5] [25.4.7) :s

4; [24.2.6] qs 24

The rr.inimum droplat thermal a.

effectiveness of the sprays shaji be as :s

documented in the containment safety 27

analyses. [25.4.3] [25.4.5] [25.4.7] :s

[24.2.7) :s%

b. In support of the lodine removal function in u
Section 2.1.1, the OS System shall meet the si
following performance enteria. It should be noted 32

that the performance cr:teria listed below are based 33

on the LOCA since its consequences envelop the u
consequences of other accidents (e.g., FW1.2, n
MSLB, REA) that rnay result in radlological releases ;

to the envkonment. [T5.d.10] [25.4.12] ), sr

f ~7 Q 2,.. I 4
u

-

SDBD NAPS.QS
| fG REVIS!oN NO. 00 PROPRIETARY

j EFFECTIVE DATE M/01/90
c e 2 c ces

2-7>
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-

:m=== |

-isump. [2k3.301. [25 4 ij {25.11,1)--
124.2.2| -

. ,- ,

;O -3-

-

c, in support of ~ the pH ' control function ~.in :
'

-

Section 2.1.1, the OS System snall meet the - '4:
following performance enteria:- '

a 3

The performance parameters as listede
a

. in Section 2.2.1, with the exception of - r
spray coverage,

s
.

The ultimate sump pH shall be greater* -:
than 7.0, [25.1.6) (25.4.1} o

i

d. In support of Snsuring that the IRS pumps have' it

adequette NPSH, water from the OS System shall - aa-
be delivered to the suction of the IRS pump at t% - 33

-

flow rate and temperature assumed in the IRS -
,

$4

pumps' NPSH analyses. [25.4.3) [25.5.1) . - ts'-
.

e. In support of the containment isolation function - - 1s :

dentified in Section 2.1.1f during art accidental- ar -
release of high4nergy fluids ~lnside containment

-

- ta -

te.g., LOCA, MSLB; FWLB, REA) the leakage of i ,s
:

contalnrrent atmosphere via the OS - System -n- !
containment ',solatfor' valves shall be wfthin'the - 21 L !

acceptable limiti defined in 10CFR50, Appendix J. n
.[25,1.22) [25.1.52] [25.5.3] [25 5 41 [25.10.8) n

'

,-

f. In sucport of the emergency core cooling function 24 =

in Section 2.1.1, borated water from the RWST- ~

n
shall be utilized by the SI Sy;:em to'be injected 'n.- -

, into the reactor core at the flow rate assumed in -- . ar --

the containment safety analysis and documented - . 2a

ini SDBD-NAPS SI.- [25.3.28] '[25.4.3] [25.4.5);

[25.4.7] }
.

a
x.

L z s.-l . cob] [ 7A. 2, IG
g. . In support of providing minimum recirculation flow - 3't

capability to the LHSI oumps (Section 2,1,1), a flow : n 3
; path shall be available between the LHSI pumpst 221
'

discharges and the RWST. [25.E.1) [25.8.2) [25.8.5) '. - 24

h.- In support of initiating long. term emergency core ; :ss -

: cooling - (Section '2.1.1), the CS : System L shall se
=

provide the initiating signal for re-alignmt > of the - 27

. SDBD. NAPS 45
'

:

PROPRIETARY -3 : REVISION NO. 03 " c e t e ccs'

EFFT.CUVE DATE. c7/01/90

2 9-
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t. Mbt pump suction (from the RW3T to the ,g-

Q containment sump) on a "lov RWST level setpoint, ;

which is in accordance wrth the containment safety 3

analyses and documented in SCBO-NAPS St.
.

/ Z.'5 ,.dt>]7 [25.3 28] [25.4.3] [25.4.5] [25 4.7]((24 2.1)
-

s

2. [ The RWST shall support the water source function discussed in s

Section 2.1.1, item 2 without impacting the volume, temperature, r

and chemMtry requirements (identified in Section 2.2.1, Item 1) e

imposed un the RWST fluid by the containment analyses. ,

[25 1 30) [23.4.3] [2S.4.5) [25.4.7 [25.5.11] [25.11.1) [24.2.2]so

2.2.2 Non-Safety-Related Performance Cnteria with Special Regulatory Significance u

This subsection identrfles the non-safe;v related with special regulatory u
signrficance (NSO) performance enteria for the OS System. Performance n
enterta related to the same function are grouped together. The fdlewing are u
NSO performance enteria:

is

1. In support of the fire safe shutdown function discussed in 4
Section 2.1.2, the OS System sha!) meet the fdiowing 37 .
performance enter:a:

se

The OS System (without chern! cal add. ton) shalla. s'
be used to cod the cGntahment, after a fire inside to

containment, if it is necessary to craer the mi

containment before the temperature inside has :

decreased to a suhable level for access. [25.5.5] n

The OS pumps shall be used as needed, at rated 24

flew for 10 to 15-minute periocs. The time limit is a
intended to allow the operator to evaluate whether :s

further spraying via the use of ;he OS System is 27

necessary. ,'25.5.5} [25.11.1] a

b. The RWST shall support the water source function es

discussed in Section 2.1.2 re:ated to safe snutdown x
after a fire. The performance enteria for the RWST si

fluid,10., terrperature, vdume, and chemistry, are .n
based on charging system performance criteria for n
that spectac event. it should be noted, howeisr, u
that the vdume, temperature, and boration n
requireme.'ts imposed on the RWST fluid by the 34

containment analyses (see Section 2.2.1) envelop n

SDBD NAPS OS
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the performance entena imposec on the RWST by -

the charging system. [25.3.30] [25.4 3] [25 4.5].-

( h '$ M ' U
2'~~~^

[25.4.7] [24.2.2| } s

i
2. In support of the RG 1.97 function, the RWST water level and

.

the QS Amv shall be meastred. [25.5.5] [24.2.12] 3

3. The RWST shall support the water source function discussed in

Section 2.1.2 related to safe shutdown after an ATWS on an as 7

needed basis. There are, however, no performance entena a

imposed on the OS System due to the ATWS issue.

4 The RWST sha!! support the watt.ir source function discussed in
o

Section 2.1.2 related to safe shutdown after a station blackout. ii

The performance enteria for the RWST Auld are e a .et on
12

charging system performance criter a relatNe to this we. The u
requirements impcsed on the RWST fluid by the containment 14

~~'q analyses (see Section 2.2.1) envelop the performance enteria uyM i imposed on the RWPT by the charging system. [25.3.30]

) ' h@ './ d [25.4.3] [25.4.5} [25.4.7] [25.5.11] [24.2.2] }
. *s

I-

17~~u

2.2.3 Non Safety Related Performance Criteria u-

Thir subsection identifies the non safety related pedermance criteria for the isp OS System. Performance enteria related to the sama function are grouped =(> together. The non safety related performance enteria are: 2,

1. In support of the CS System function to maintain the ::
temperature of the RWST during mcdes 1, 2, 3, and 4 (as n
identified in Section 2.1.3), the temperature of the fluid stored in 2.

the RWST shall be reduced to and automatically maintained n
within the requirements of the containment safety analysis and 2s

as stated in Section 2.2.1. [25.3.32] p5.4.3] [25.4.5] [25.4.7] 27

25 A , L N[25.4.26 !s

L_ -

2. The RWST sha!! support the water source functions discussed n
in Section 2.1.3 without impacting the volume, temperature and so

chemistry requirements irnposed on the RWST fluki by the si

containment safety enalysis during modes 1,2,3, and 4 (see 32s

Section 2.2.1) [25.4.3] [25.4.5] [25.4.7]M25.1 t.1) and the need n

to sup;)y the backup source of borated water to the CH System u

to ensure the avadability of reactivity control during modes 5 u
and 6. [25.3.M] [24.2.2] The perfewnce criteria for the RWET x
for modca 1,2,3, and 4 encompass those for modes 5 and 6, 27

,
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. 3.0 SYSTEM DESCRIPT10 jt
,

( This chapter contains a bnet system desenption and system operation overview. The pnmarv'
:

purpose of this chapter is to 'amiliarize the user wrth the system and to serve as an introduction
s

to the design basis information wtiich is presented in subsetent chapters. The information
4

presented addresses the broad perspective and major features of the system, wth reference to
5

appropriate schematic or block diagrams. The chapter is intended primarily to assure tr.at the
s

SDBD is a stand alone document and to provics orientation to the user,
i

The actual configuration o, .he system, including component arrangement, is not a de!ign basis
a

requirement since many configurations could be established to satist/ design basis
i

requirertwnts. Therefore, the information in this Chapter does not cohstitute part of the designo
basis but does provde useful informatlun for understarding and applying the design basis orequirements.

4

The controlled configuration drawings delino the system configuration and arrangements and a
should be consulted by the user for carrerd, up-to4 ate system information. Sta!!on procodures $4

should be consulted to determine current system oporation practice, n

3.1 SYSTEM DESCRIPTION
3

This section provides a description of the QS System. The system description is not 4r

a design basis requirement. but is presented to assist the user in understanding and s

applying the information contained in the SOBD. The user should refer to controlled
sfm

b configuration management documents for specific information ano current conditions. ::
,

The QS System is described in terms of performarx,e of its primary fvnctions: the
ti

limrting of containment pressure and temperature rise in co.Mainment in the event of a n
high-energy line break inside the containment such as a LOCA or MSLB, and the 23

removal of lodlne gas from the contair. ment atmosphere in the event of release of lodine
24

from the RC System during one of these accidents. [25.1.2) [25.1.9) [25.4.2] [25.4.5]_ _
:spiQ^ [25.4.7]}These two aspects of the OS System's performance arfect the release of :s

radioactive materials to the outside atmospnere following an accident. Depressurtzing n
tha containment atmosphere decreases the duration and rate of leakage to the outside a
environment. Removing the lodine reduces the amount of one of the most biologicahy a
harmful radioactive fission products from the containment atmospnere, thereby reducing >s

the amount available for release to the environment. [25.4.10] [25.4.11) [25.4.25] Thesi

containment depressur.zatic, results hm the combined effects of the CS System and n
the RS System, with the RS System mn.oving the heat energy from as containment by - u
transferring it to the ultimate heat sink supplied by the Service Wt ter (SW) System. 24

f 25.4.5] n

The QS System is shown schematically in Figure 3.1-1. It is composed of a single large a
yard tank containing the emergency supply of borated water for all Engineered Safety n
Feature (ESF) Systems; a secoad, sma!!er. )ard tank containing a sodlurr. hydroxide sa

/^\. SDBD-NAPS-QS
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sdution (NaOri); and tuo independent OS flow paths, pumped by two independent
,

'
i

'

pumps from the main tank to spray nngs insde the containment. [25 8.1) [25.8 2]
f-

2

The main tank (RWs0 is mainta:ned full of cooled, borated water. The temperature is
2

maintained by means of a dedicated recirculat!on flow path through heat exchangers .

coded by either plant chilled water or refrigeration untts. The chemistry of the RWST
s

l'uid is maintained by means cf a chemistry-contrdled makeup source. [25 4 25] [25 8.1]e

[25 8.2) The piping from the tank to the OS pumps is rmintained flooded, with the r
suction motor operated valves (MOVs) open. [25 8.1] [25.8.2]

a

If the containment pressure rises to the high-high setpoint, redundant signals (CDA)
e

initiate startup of the OS pumps. Tno CDA signal can also be initiated manually. The
so

signals also inttiate opening all MOVs along the flow paths to the containment sprayn
nngs. The signals also start a 5 minute delay timer to open redundant isdation MOVs

22

in a pipe connection between the RWST and the chemicd addition tank (CAT) (25.8.10]u
[25.8.1] [25.7.1] The opening of the MOVs t.llows gravity flow to empty the CAT's

34

contents to crunge the pH of the RWST sprayed borated water to the basic range trs $s

enhance lodine gas removal from the containment atmosphere and to inhibit chioride is
stress corrarion cracking of equipment Irwide the containment.

3r

The oudmum pH of 8.5 to 11 for lodine removal is accomplished by the initial mtxing of a
the NaOH sdution from the CAT wtth the RWST nter within the RWST's weir wM!e the -n
water is being pumped and sprayed into the containment. [25.1.9) [25.4.1] The to

optimum pH of 7 to 8 for corrosloh protection is accomplished by the CS spray waterp
mhing with the spilled reactor codant and SI water in the containment sump. [25.1.8)

a
V :2

[25.4.1) The water that is pumped by the Si System from the RWST has the pH of the a
borated water in the RWST without the NaOH. The low head safety injection 24

(LHS1/hlgh-head safoty injection (HHSI) water from the RWST eventually passes1 a
through the RC System to the containment and to the containment sump whera it mixes a
with the drained water from the OS System sprays causing tne pH to be reduced from

27
8.5 11 to 7 8. [25.4.1) This mtxture of water spilled from the RC System break, :s

sprayed by the OS pumps '.nrough the OS ring headers, and addad directiy to the IRS a
pump casing for NPSH reasons !s sprayed by the RS System. [25.4.5] m

The OS pumps, located in the Quench Spray Pump Area (OSPA), discharge through n
stralners capable of removing sdid material that might clog the spray nonles. [25.6.2] n
After the strainers, the pumps discharge through MOVs used to isdate the pump and n
stainer during maintenance, to isdate the spray rings during pump testing, and to 24

isdate the containment atmosphere during operation of the reactor. [25.3.2) [25.10.6] n

The OS fluid, on passing through the 1sdation MOVs. is sprayed inside the containment a
in the dome area through the spray non'es mounted on a single 360 deg'ee ring header n
per pump. [25.4.23] [25.8.6] In the event of an MSLB or LOCA, the total transtt time from x
CDA to spray is no greater than 66 seconds. [25.4.5] [25.d 4] w

{,YA G7 f
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The sprayed OS ugud from either of the ring headers forms a fine m st of droplets, with ,

(]
low tempemture and pH of 8.5 to 11.0, which covers apprortmately 38 percent of the :

D containment air space. [25.4.24] This mist Interacts with the steam and other
,

a

containment gases to absorb haat and remove iodine. [25.1.2.] [25.t.9) The CS fluid 4

eventuaHy drains to the containment sump from where it is circulated, coded, and
sprayed by the RS System. [25.8.1) [25.8.2]

e

The QS pumps complete their function when the water in the RWST is pumped to the 7

lowest possible level. [25.3.7) [25.3.8)
:

The equipment in the OS System is discussed in more deta9 below and summartzed in
e

Section 3.2.
<e

The RWST stores borated water maintainod at a temperature between 40*F and 50*F for
is

use by the QS System and the SI System during an accident inside the containment.
12

. [25.4.5] [25_4 2p[25.6.9) [25.6.10) The RWST contents are also used by the SI System_ is
to flood the reactur containment refueling cavity for refue(ing operations. [25.4.26| 14

, g [25.3.28j [24.2.1]
is

The RWST is a large, flat bottomed, cyilndrical stainless steel, free standing tank with a ,a

hemisplierical rCof. The tank contains an 8-ft 3-in. high intemal weir around the QS
ir'

pump suction r>ozzles, wtilch enhances mixing of the NaOH and limits the amount of
is

NaOH that disperses into the rest of the tank. The welr has openings to increase the is

usable volume of water from the RWST. [25.3.2) [25.8.7) [25.C.5) to
f3
() The RWST intemals include tumed down nozzles with tall extensions on the two OS si

pump suction lines and on the CAT discharge inside the weir volume. [25.8.7) Nozz!es 22

anhance the NaOH mtxing at the OS pump suction. Spray nozzles for recirculating OS rs

pump c'lscharge are provided for testing the pumps and determining the cleanliness of a
the water. [25.10.6] n

The temperature of the water in the RWST is initiallylowered by recirculation of the fluid :s
using the dMicated recirculation pumps and two heat exchangers cooled by the plant's n
Chilled Water (CD) System. The temperature of the water is maintained by recirculation 2a

by the same pumps through the refrigeration units. [25.4.26] [25.10.6] The recirculatien :s
pumps are parallet piped vertical, two-speed centrifugal pumps located near the QS so

pumps in the QSPA. The pumps are not safoty related, but the redundancy is provided si
for reliability. u

The recirculation loop contains parall sl m.iundant heat exchangers of the shell and tube 33

design. Chilled water from the turbine piant is use:! on the shell side to cool the water u
retumed from refueling down to 43*F. These heat exchangers are located in the yard u
adjacent to the RWST, in an altemate path to the heat exchangers, a paranel pair of se

refrigeration units is provided to further cool the RWST water from 43*F to 40*F. [25.6.4} v
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p Table 2.21. Major Component Summary
0 item No. Component Name __

-

function
Refueling Water Storage Stores borated water at a specrfisJ temperature
Tank (RWST) for use in the OS and SI Systems during a LOCA,

MSLB, or a transion' that Initiates St. [25.4.5] c.;;- 054.%
Backup source of water to support makeup to the
vdume contrd tank, $1 accumulator, and casing
coding tank. [25.3.2]

Backup source of borated water to the CH System to
support safe shutdown. Refer to Section 2.1.1 and
2.1.2.

Source of water for RC System hydrostatic test,
refueling operations, and LHSl pump testing and
accumulator check valve leak testing. [25.3.2] [25.4.26]

RWS r Coders Provide initlal coding of the RWST water to a
temperature of about 45'F. [25.3.2] [25.4.26]

RWST Reffgeration Units Maintain the RWST water temperature between 40*F

and 43*F. [25.4.26] [25.6.4]
RWST Recirculation Pumps Recirculate the RWST water through the RWST coolers

or refrigeration units, as required. [25.4.26] [25.4.32]
OS Pump Suction Isdation{q Normally open MOVs to the suction c! the OS pumps.

j Vanes isdate OS pump suction. [25.3.2] [25.10.6]
OS Pumps

Provide the motive force for the flow from the RWST to
the spray nogs and provide cod water to the IRS
pumps for NPSH requiremsais. [2M.2] [25.8.1]
{25.8.6]

OS Pump Discharge Remove debris in the pump discharge that could clog
Strainers the spray nozzles. [25.3.2] [25.10.6]

OS Pump Discharge Normally closed MOVs that open upon a CDA signal to
isolation Vanes allow flow of OS water to the spray rings. [23.8.1]

[25.8.2]

Close to provide containment isdation. [25.10.6]

Chemical Addition Tank Stores NaOH sdution for addition to t' e RWST OS
(CAT) water by gravity feed. [25.4.1] [25.4.2]

CAT Recircula'.lon Pump Fills, recirculates, and samples the contents of the CAT.
[25.4.31]

CAT lsdation Valves Normally dosed MOVs that prevent premature m!xing

of the NaOH in the CAT with the RWST water. [25.7.1]

'
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. CH System to achieve ard
-r

-v maintain r,hutdown reactMty,-.
temperature, and pressure in the

31
reactor. RWST water may also

.

be used to bring the plant to
i

safe shutdown after an ATWS .s.
event

7

5.1.2 Electrical The OS System shall provide the Ei
. [25.3.$0] - e

Instrumentation (EI) System process instnamentation
- [24.5.2] -

cabinets with signals to enable the
ao

process instrumentation cabinets to -
u

control and monitor OS System is
parameters. n

5.1.3 Emergency The OS System shall provide input [25;12.41 4'Response Facilities for the ERF System Indication.-
[25.12.51 s

#

Computer (ERF)
[24.5.3) s -- ,

5.1.4 Plant Computer'(CM) The OS System shall provide the
[25.3 51) it

CM System with input to aid the
[24.5.4) :

'
se

operator in tracking key system
_

. is

. } g y , % 26
- parameters.

| 5.1.5 Recirculation Spray 1. The OS System shall provide [25.3.29] :, -
(RS) low-temperature water to the--

[25.4.51- -n-
suction of the IRS pumps to [25.5.1) - n-
Increase available NPSH.- [24.5.5) 24

2. The OS System shall provide - [25.3.27) n
makeup water to the RS System [24.2.4) n

- casing cooling tank (as -n-
necessary) via the use of hose a
connections.- n

3; The OS System shall provide [25.10.6) u ;m:

water for IRS pump testing. .-A L : [24.5.6) 31

ponable pump and piping shall- n
be used to transfer the water- n
from the refueling cavity to the 341-
diked sump and back after test -n
completion. M'-

4

5.1.6 - Safety injection (SI) 1. The CS System sha:1 provide ' [25.3.28]E -n- |
water to the Si System for . [24.2,1) ~ : m --

-

SDBD-NAPS OS
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injeCllon into the reactor Core for
,

postacedent heat removal.
, 2,.
11 2. The OS System RWST shall

[25.3 28] 3

provide water to the St System
.

to fill or raise the water level of
3

the accumulators. .

3. The OS System shall provide [25328] r
water to fill the refueling cavrty [24.2.1]
by way of the SI System pumps

i

dunng utuoling operations. ,o

4. The OS System shajl provide
[25.3 28] n

water to the SI System to [24 2.1] 22

support the hWrostatic test of u
the RC System.

$4

5. The OS System shaji provide
[25.3.28] u

water for the WSi pump testing. [24 2.1) s

This flow path also supports ,7

minimum recirculation flow from is

the LHSI pumps during injections is
mode.

2o

) 6. The OS System shall re:eNo [25.3.28] 2t'#

excess Water via the [24 2.1) 22

accumulator test line during n
accumu!ator check valve leak :4
testing. n

7. The OS System shall realign the [25.3.28] 2s

WSI pumps from taking suction [25.4.3] 27

from the RWST to taking suction [25.4 5] :s

from the containment sump [25.4.7 a
when the water level in the [24.2. t ] )o

RWST reaches the required 22

switchover level. 22

b?.3 M. (oD]
5.2 SUPPORTING SYSTEMS n

This section identifies the systems that provide supoort services to the OS System. The a
interfacing systems must provde support services to the OS System to function as n
designed. The requirements and/or limitations of the supponing systems are defined, x

SD B D-NAPS.CSo
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MJe 61-1. Key Sysian ik ^- e,Saisfyflatused Fux:alons,OS W
-

'f
(A)- (D) - (C) (D) (E) (F)team Systern

,
. Opeatmg Des @ (G).

No. Pararneta function Comhtlon Requkement Reference
)

non.4,

t Vo*Jrne RWST volume to . Constion N Mut Secton 22.1(gaf) - support accident .LOCA 448.09 nndudes volur.ne regaed to supgv st contahmere sareey eneyses .fplus unusable volumesrdJgation * MSLB [25.4.4T]
To ensure. postaccumse eastery . itus .

+FWLB vokene of water is maintained h the RWST during Modes 1,2 (
,

*HEA 3. and 4. It encompasses arte RWST veaume reghement of ;

80.456 gesons et 2300 ponn (25 4 47]smet*ve to provieng e - |
bariup sourceof boratedwete to support negative seectMry ' r

controldurtrig Modes 1,2,3, and 4.
-

..

HWST volume to Condr.iool Mn: Secske 2.2.1
2 Volume .

Indudes vcAume to support negetsve seectMry coneros ges(ga!) - support negattve . Shutdown 26.214 unusable volurmereactMry control * Reduehng (Ar2MO ppm
boeun) [
[25.4.47] t

,

'

3 Temperakse FtWST temperature Condtlon N ' Mn:40 Sechon 22.1 Also see Table 6 3 t, nem 1.(*f) - ~ - to support acddent .LOCA [25.4.13] j
mangation * MSLB

L-FWLB- Ma;c 50
*HEA [25.4.3]

,

8 [25.4.5]
i125 E zS4toL]um

g). 4 Temperature ' RWST iemperature Condruoni Me:35 Sec 6an 2.2.1-*
(* F) to prevent beezing . * Shutdown ' [25.330)$ '

+ Refueang [2462}.

.f> 5 Ibw Hate . OS Bowrate to ConstenN 2000 Sect on 22.1i- S fle now o82000 gpen is a desv ted design point Os now(gpan) support accident *LOCA' (25.4.31 - lonows a system a.mnre. ISO gpm for IRS punps is kw.Juded n ..@. mitigation . MSLD . (25451 Sow.9. ' . FWLD - -[2542]
*NA ["Z.6'l.C,b] ,

p- ;
m.
m w

.E i
!c) ,O
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Int 3s 6.1 1. Key Systene l'armamesars, Sehty Rainted fundkms.OS Systane

(A) (B) (C) (D) (E) (F) (G)trem Systern Op(1 sting DesignNo. Pasameter Famction CorwEon ReqAement Reference ResnaAs
6 Flow P. ate OS Flow to IRS CondroonIV Mut 150 Section 22.1 At 50*F as set try pesernet v No. 3.(gptn) purm suction .tOCA {25.4.3]

. MSLB [25.4 5]
yh~ 6'.4 ls3].FWLB

.REA

7 Spray Actuahon Tkne eats CDA Cordtion tV 66 Section 2 2.1 Sprey begins wahh 66 secondsof a CDA signalatter a LOCAorTsne (sec) signalmhen 02 .LOCA [25431 MStB wNch are the contsoaing acoldentsAow OS sprayis . MSt B (25 45|
deevered h .FWLB [2541]
conseinment .REA M M' N ' O

8 Spray Coverage Containtnent Condrhon N 721.000 Section 22.1 Spray coverage based on e=lstn0 consgursewi nnd used h
.Volurne (oAAc n) =asume covered by .tOCA [25.4 12)

OS spray . MSLB convoiroom doseanalyses. (24 2.8)

.FWLE

.REA

9 Dropiet themus! Heat temoval ConddaniV 0.9 Section 2 2.1eeecstveness capabikty of OS .LOCA. (2543}O
O droplets . MstB {25 4.5]

. FWLD [25 4 Tl
*REA {24 f 9 , (p

Y 10 Volume (gar) CAT volume Condtion N Me" 4800 Section 2 2.1 Desisis spray and eurnp water pH sequireemmes.
"
. .LOCA [2541]y .MMBD

E .FWLB
3 .REA
9.
x
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\N
spray ring headers to dNert cool water from the RWST to the suction of the RS pumps.

,

I ! 7 \ '

I i

v [25.5.1] [25.7.12)
t

--- ~3
7.2 PROGRAMMATIC AND REGULATORY ISSUE HISTORY

3

This section ident6es ard discusses programmatic topics or regulatory issues that have
4

influenced the onginal design basis. This JZJ.ssion is presented to summan2e the
s

overall ef'ect of the programmatic and regufatory issues on the design philosophy and a

design basis, and not to discuss spec 6c requirements or changes attnbutable to the r
issues. A more complete discussion of programmatic issues is presented in Chapter 15.

a

7.2.t Appendix R
$

In response to the 10CFR50, Appendix R requirements, the OS System was to

evaluated for I)wenng the temperature inside the containment following a fire. ii

The OS pumps can be used for short periods of 10 to 15 minutes to cool the $2

containment, after a fire inside containment, if necessary for acesss. The OS is
System can be operated in this mannar with the CAT isolated to prevent ><

Introduction of NaOH spray into the containment. No design changes to the is
OS System were necessary. [25.5.5] ,e

p) 7.2.2 RG 1.97
ir\_

Iri esponse to RG 1.97 requirements, the RWST !!vd level and the OS Systemr

is

flow a.s measured to comply with RG 1.97. No changes to the OS System to

design were necessary, [25.5.6] n

7.3 DESIGN CHANGES
21

There have been no design changes implemented on the OS System that have affected n
the des!gn basis. u

7.4 CURRENT DESIGN PHILOSOPHY 24

The design basis presented in this SDBD constautes the current design philosophy for s

*e OS System. 25

!

r

( 'd
-.
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in the late 1980's. It was noted that the SGs at NAPS.) were expenencing corrcsion related
degradation resulting in the requirement for frequent inspection, and plugging of t
significant number of SG tubes. Desprte improvcments in secondary water chemistry, tube
degradation continued to occur, in 1990. engineering efforts were inrtiated to replace the

[
SG lower tube bundle assemblies at NAPS 1. The replacement SGs were to be fabricated

' and analy2ed to standards which were at a minimum, equivalent to the existing equipment.
-

@ [25.12 Q. As noted in Design Change Package DC 90-131 [25.12. , the new Model
51F SG was an improvement over the old Model 51 SG and from a safety analysis
perspective, could be considered a ' replacement" for the Model 51.
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_ 11.1.2 Condition II Events Faults of Mcderate Frequency
i

!

This subsection dentifies the Condalon || events applicabe to the QS System. '

:
Conettion 11 occurrences include Incidents, any one of which may occur during 3

a calordar year for a plant. Each event is briefly desenbod below and is
.

summartzed in Table 11.13.
s <

The dwilgn for Condblon 11 events is that the event shall be accommodated
'

a

with, at most, a shutdown of the tsactor with the plant colpable of retuming to r

vperation after correctNo action and any telease e radioactNo materials in '

e

effluents to unrestricted areas shall be in conformance with 10CFR20. i

For all Condition || events, the QS System is on standby (with the exception so

of the components needed to automatically maintain the temperature of the is
RWST fluid) and is aligned as described in Section 3.3.1.

1:

There are no safety analyses associated wih OS System operation during u
Corditiori Il events s. -

" .1.3 Ccndttion 111 Events Infrequent Faults '
o

This subsection identifies Condition ||| events applicable to t OS System. w
Condition 111 occurrences include Incidents, any one of which may occur ir

during the lifetime of the plant. Each of the events is desenbod briefly below 9
and is summarized in Table 11,1-4. n

The design requiremont for a Condition lli event is that (1) the incident shall to

not cause more than a small fraction of the fuel elements in the reactor to be ti

damaged, althougo sufficient fuel e6 ment damage might occur to preclude n
resumption of operation for a considerable outage time, (2) the release of n
radioactNo materials may exceed 10CFR20 but shall not be sufficient to 1

interrupt or restrict Dublic use of those areas beyond the exclusion radius, and - n ,

(3) the Cordition ill events shall not, by themselves, generate a Condition IV s

fault or result in a consequential lo.s of function of the Reactor Coolant n
System or reactor containment barriers. n

For all Condition til events, the QS System is ori staruby (with the exception .,

cf the comp',eents needed to automatically maintain the temperature of the so

RWST fluid) and is aligned as described in Section 3.3.1, si

The QS System may be actNated automatically in the event of a loss of n
reactor coolant from small ruptured pipes, or minor secondary system pip, n
breaks if the containment 'hlgh high' pressure setpoint is reached. However, u
thess accidents are not analyzed since their consequences t to encompassed as

by more severe accidents like th6 LOCA or the MSLB. [25.7.8) as

|_O-
sDBD&PS4S Q4 /Q"7 PRoPRHTAR

! REVIFION NO. 00 C#11*CDCS
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There are no saf6ty analyses ar,sectated wfth CS System operation dunng ,

Corettien 111 events.
,

i1.1.4 Condition IV Event Limning Faults
3

This subsection identfes the Cond: tion IV events applicable to the OS S ystem..
Condttien IV occurrences are fautta ttut are not expected to occur, but are :
postulattd because their consequences would include the potent!al for the

a

release of sign:ficant amounts of radioacthe materlat Cordttion IV faults tre r

the most drastic that must be designed against, and thus normally represent
i

the limiting design case. Each went is described briefly below are is
i

summarimtd in Taue 11.15.
9

The design requirement for a Cordition IV event is that Condrtlon IV faults shall n

not cause a release of radioactNe matenal that tesults in an undue risk to sa

public heatth ard Jafety exceeolng the guidelines of 10CFR100 and a alngle en

Condition IV fault shall not cause a consequentialloss of required fur' ,ons
is

of systems needed to cope with the fault including those of the Reactor is
Codant System ard the reactor containment system. is

During the Condition IV events listed below, the OS System is automatically ir

inttlated ard provides cod borated water, In the form of atoml2ed spray, to 'e

cool and dopressurize the contairment atmosphere to subatmospheric .:

O conditions. n

Major RC System Pipe Rupture (LOCA),
*

21

2. Supture of a Main Steam Pipe (MSLR nsids containment) n

1. Major Secondary System Pipe Rupture (FWLS) a

4. Rupture el a Control Rod Urh's Mechanism Housing (REA) :.

(It should be noted that the FWLB and REA are not analyzed for containment a
temperature and pressure since their consequences are enveloped by the Is

MSLB and LOCA.) [ W , :,,, / g rr

1. The QS S; stem is actuated by a CDA signa' from the RPS a
System. [25AJ) ( {g g M

2. Spray begins wrthin.66 socords after the COA signal in the n

event of a LOCA or MSLB. [25.4.3 9y 4,9

3. Flow through the system is based on the OS pump curve, n
[254.3][25.46]/ 4, ,

-- - . . . - - -
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Tre temperatuto of the spray water is ber*een 40' and 50'F,4.
x 4

[2545) _ ; g , ,, ,-2 ]
, :

5. flaOH is added to the spray water 5 minutes aMtr ths CCA
3

signal. (25 4 2) [25.7.1] [25 7.2)
.

The CS pumps are cacable of deWoring a flow of 2000 gom at a total
i

discharge h6ad of 265 5 ft. [25 4.14)
.

The CS System flow is based on the QS pump flow curve cewoped in r
calculation [25 4 6). This curve is used as part of the input data to tne

i

containmen* LOCA analysis and the MSLB aralysis. [25 4 5) [25.4.7) :

h 5 4 t.i b 3
The maximum temperature of the OS water from the RWST is established and

4e

verrfled by the containment LOCA analysis [25 4 5|dhe maximum allowable n ,

RWST water temperatme h controlled at 5 50*F. [25 6 9) [25.6.10] h <a

C25,4.u%Y
The minimum r'lewable O$ water temperaturs is calculated to be < MF.

13

[25 413) The minimum temperature is established by considenn an accidents 4

that results in the inadvertent actuation of one OS pump.
4s

Water for the US System is stored in the RWST. The RWST water is not totally is

dedicated to OS operation; a portion of the water is recuired ivt safety 4r

injection. When a containment analysis is performed, the minimum quantrty e

of RWST water is conservatively used in the analysis.
i

For NAPS Untts 1 and 2 435.36Jhallons are required for QS and St. The ap_,
various system volumeg [25.4 3

and he corresponding RWST elevations are n_

L A "' U D ~~'
documented in calculation . The minimum usable tank volume is used rr -
as input to the containment analysis. This analysis establishes and documents n
the minimum requ| red volume of water to be available for the OS Syi, tem. The 24

minimum RWST water level is controlled at elevation 326 ft,6 in. [25.4.3 a
[ :T, M.,%]

The RWST elevation at which low hMd SI (LHSI) suction is switched from the :n

AWST in the containment recirculation sump directly impacts the total volume v
available to the QS System. The waier volume removed from the RWST prior :

%g to manual LHSI switchover is 315.252 gal at the lowJevet alarm of the RWST. n
?3e. r i C LN6T m . %%gw !?w m rz w.,m by f2(Mt.$,4, c,',,Q ,Jhe LHSI auto-switchover setpoint is at elevation 287 ft,5 in. [25.4.3|' 41-n'

t

The OS System spray headirs are located in the upper portion of the n
containment dome at elevations 393 ft,3 in, and 391 ft,10 in. (approximately n
100 ft above the operating ifoor). [25.4.23) The OS nor. ,Jes are posttioned to n
spray as much containment volume as practical for effectfve heat and fission. 34

product removas. The totati volume of contalnn.ent that is cevered by the QS u
is 721.000 cubic ft. [25.4.24) A conservatNely low OS heat removal .x

O
SDDrWJ505
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effectiveness of 90 percent is assumed in the containment anahsis. [25 4 5)$
The assumption ofIcrw OS haat removal effectNoness minimaes haat tejection
to the containment sump while rnaximtzing containment pressure. A 100

>

percent haat removal efficiency Is conservatNely assumed for the NPSH .
analysis. [?$ 4.5) This assumption maximizes the amount of heat rejoction to

s
the containment sump whils minim!2ing containment pressure. Low s

containment pressure and high sump water temperature reffect a censervath>e ,

prodletion of NPSH.
s

The OS System is used for the addition of NaOH to the containment sump,
e

This chemical is added both to enhance fission product removal and to ,o

provide a spray erwironment that minimizes the potential for stress corrosion
si

cracking. The OS pH is calculeted in (25.4.1). [25.4 9) (25.7.1) [25.7.2) y
[25.7.3)

in

C:5A .ca3 M
the safety analyses require that the OS pumps be started immediately upon 44

recelpt of a COA signal. The time between the start of a OS pump and the ) is
time the OS becomes effectfve is 66 seconds, rnaximum. [25 4.3}{The majorf,e
part of this time is attributed to system fill; the femaining time is devoted to

ir

sequencing and margin times.
s

The OS System has been designed to meet single faDure criteria as defint J
s

in Appendix A to 10CFR50. [25 4.4) n

The OS System consists of two identica!, redundant subsystems. Each is
subsystem is designed to supply 100 percent of the cooling capacity required ::
to assist In mitigating a postulated DBA. The containment analysis identtfles 22

the most lim;t!ng single failure to be the loss of one emeigency bus. This 24

fa0ure reduces OS flow by about 50 percent. n

11.2 SUPP'.EMENTARY ANALYSES.

a

This section identifies and discusses any supplementary safety analys!s performed for 27

the OS System, in addition to those analyses required by Serlon 11.1. Each analysis a
is desenbod bnefiy below and is summarized in Table 11.21, a

The RWST provices borated makeup water to the CH System during a fire sa'e ao

shutdown. The OS System (without chemical addition) can be useo to fool the as

containment, after a fire inside containment, if it is necessary to enter the containment 22

before the temperature insde has decreased to a su?.able level for access. The OS n
pumps shall be used as needed, at rated flow for 10. to 15 rninute periods. The time se

limit is intended to allow the operator to evaluate whether further spraying via the use u
of the OS System is necessary. The RWST perfurmance requirements are enveloped a
by the Cond! tion IV events end parameters discussed in Section 11.1.4. The Append!x 27

R fire safe shutdown analysis is documented in the Apperett R Repctt. [25.5.5) u

O
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Table 11,15. Fiant Safety Analy:Is Parameters. QS Sysism, Condition IV Events . Limtting
_

Faults, Event: LOCA, MSLB

Paramerer Reascn

t. RWST Vdume Whv The usaNe vdume of water in the
RWST is required to ensure that

The minimum useatie RWST the ccatainment pressure dces not
water vdume shall be 435.361 exceed the design value and that
gal,

the containment is depressurtzed q
within 1 hour. [25.4.5) [25.4.7) gg 4. 's b

,Q@ The vdume of water required is

estimated and then used in the [zy 9.w b]
performance of the safe analyses;
[25.4 2] [25.4.5) [25.4.7] tnere ore,
tne origin of this parameter value is
the safety analyses.

1Tng.;1 The parameter value, as stated, Is
necessary to meet the ;ontainment
design basis objectives regarding
peak pressure nf 45 psig,
depressuriza:lon wfthin I hour, and
malt.tenance of subatmospheric

conditions. [25.1.47) [25.4 27]

O

.
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Table 11.15. Plant Safety Analy:Is Parameters, OS System, Condttlen IV Events . Umrting

Faults, E vent: LOCA. MSLD

Parameter
_ _ _

Reason

2. RWST Temperature Whv The limits on the RWST water
temperature ensure containment

The maximum / minimum RWST Integnty in the ev6% cf bvth
water temperaturc shall be pressuntation due to a DBA
50'F/40*F. [25 4.5) [25 4.7) oI- Ms y v31

depressun2ation through "

'nadvertent operation of the OS
}System. [25.4.13)

Oncin The tank fluid temperatures are
estimated and then used in the
performance of the safety analyses;
the range of fluid temperature is
based on the limtts which will
ensure containment integnty,
[25.4.5] (25.4.7] +

1rngAg1 The maximum value, as stated, is
necessary to meet the containment
design basis objectNes regarding
peak pressure of 45 psig.O [25.4.27] depressurtzation within 1
hour, and maintenance of
subatmospheric conditions.

[25.1.47]

The minimum value is necessary to
prevent Irfting of the containment

Inat liner. [25.4.13]

,

'"h
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Table 11.15. Plant Safety Analys!s Parameters QS System Condhlon IV Events Umiting
,

Faufts, Event: LOCA, MSLB

Parameter Reason

3. OS EffectNo Time Why The QS System e4 ectr <e time is
required to he no grBater than the

The tratximum time for the CS stated value to ensure that the
to become e*fectt<e todowing contrinment pressure does not
CCA signal after a LOCA or exceed the design value and that
MSLB shan be 66 seconds. the contairment is deoressurtzed

within the focuired time. [25.4.3]
[25.4.5) [25.4.7) i

L C 15 4. w 3 ~.]
.QMa Given the occurrence of a loss of

offsite power, OS ls realized on the
first diesel generator load
sequence step. The OS effectNo
time is based on the time to first
diesel generator load sequence
step plus system fill timc. [25.4.3)
[25.4.8)

!mcact The start time for the OS System
has a significant impact on the
containment safety analyses.
specifically on the second peak

i pressure: There is a lesser impact
un depressunzation time and
subatmosphtnc peak pressure.

[25.4.3) [25.4.5] (25.4.7)

-,
'd'. Y.G b
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O Table 11.15. Plant Safety Analysis Parameters, CS System, Condition IV Events . Umrting
Faults, Evem: LOCA, MSLD

Parameter
Peason

4. CS Heat Removal E!fectheness Why
A heat removal effecttveness d 0.9

CS heat removaj effetNeness 13 consdered to be conservatively
ichy for heat removal and

for the containment safety
analyses shall be 0 9. The QS cortinment depressurtzation. An

effectNeness of 1.0 is
host removal e*fectNeness for
the LHSI and RS pumps NPSH ConsefvatNely high for RS and

LHS! pump NPSH analyses. Eachanalyses shall be 1,0.
Is conservatNe for the particular
analysis performed. [25.4.5]

[25.4.7] p [ts % , s {
OH@) The heat removal effect:seriesJ ls

an ast'amed conservatNe value
based on the arrangemen; of the
spray no72Jes, droplet size, total
spray coverage, and droplet fall
height. [24.2.7)

Imoact Spray heat removal effectNenes.s
has a direct impact on heat
removal. Changes in the values

( used could impact the calcu!ated
containment peak pressure,
depressurizatlon time, invalidating
the Plant Safety Analyses. [25.4.3]
[25.4.5) [25.4.7)

[?.5 4 0 ]
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b Table 11,15, Plant Safety Analysis Parameters, OS System Condition IV Evnnts . Umrting
Fautts, Event: LOCA. MSLBs

-.,

Parameter
Reason-

6. CS Figu Rate Eh_y The containment safety analyses

The minimum acceptabe OS are performed based on these few
rctes. The abatty to depressuriza

now rate shall be the system
the containment, in conjunction

flow curve calculated in [25 4 6) with the RS Syctem, wknin the
based on a design point flow required time ostadishes the
rate of 2000 gpm. A constant requirement for the parameters.
Need flow of 150 gpm shall be
subtracted from the OS flow. (25.4.3) { g,4 g
The blood flow shall be input to
each IRS pump suction point.

Qgn The rate at which 'ho containrr.ent
is cooled and depressunzed is
dependent upon the rate at which
spray is injected into the 3s A, A
containment following a D

[25.4.5) [25.4.6) [25.4.7] [25.5.1]
The OS flow rate is a function of
the containmerit pressure and the

O elevation of the water in the AWST.
V [25.4.6) The OS System flow

curve originates from calculation
[25.4.6) and is venfied by the
performance of the safety analyses.

LTlEl A change in the OS flow rate from
that used in the safety analyses will
impact the results of the
containment safety analysis as to
second peak pressure,
depressunzation time, and
*ubatmospheric pressure. [25 4 3)
125.4.5) [25.4.7|

r -

( MA. LC
,
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Table 11.15. Plant Safety Analysis Parameters. OS System, Conditlen IV Events . Umiting
Faults, Event: LOCA. MSLB

Parameter
Reason

11, Cantainment 'High-High' Signal Why This pressure setroint is to te
Setpoint Pressure

used in the plant safety analyses to
activate a'i OS System MOVs and

Containment 'high-high' to start t te delay timer associat J
pressure signal setrc> int sha]! be

wrth NaOH inlection from the CAT.27.75 psLa.
[25.4.3) L , { 35.%g

.Q22) A pres 2ure setpoint of 243 pse is
used in the safety analyses.
However (as documente<l in the
analyses), it has been determined
that a CDA Init!atirsg pressure of 30
psia is acceptable [25.4.51

[25.4.7) y gg,4
1moact A change !n the CDA setpoint may

impact the safe'y analyses
depending on the maga":ude of the
change. Consequently, any
change in the setpoint would have
to be evaluated for impact on the

O safety arWyses. Setpoint changes5

should also address the need to
avoid spurious alarms. f25.4.3]
[25.4.5] |25.4.7] [25.7.10)

/
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E. Ces4n Pequirement The minimum /maomum design value for the parameterQ is entered as the ' design requirement.' This value is norma!!/ based direct!y
i

a

upon the assumptions, input, or resu!!s of th6 safety analysis or is derNed
a

therefrom. Where the vajue of a design requiroment is deperdnt upon the 4

value of another parameter, the dependency is erplaired .n the * Remarks'
s

column and the dependent parameter listed as a parameter.
i

F.
Cesign Specification The value estabilshed by the designer for the parameter

7

!st the design speerfication (flAS. NUS, etc.) is recorded.
i s

G. Design Margin The design margin aval!able for this parameter is presented.
s

Design margin is the drfference between the ' design requirement * and the
so

' design speerfication.'
si

H. Installed Value The actual value for the parameter, specific to the installed *:
component, is recorded. This value must be based on a substantiated source si
that conclusNely demonstrates the stated installed value. s.

The difference between the ' installed value' and the ' design specification"
s

represents the performance margin.
o

1. Total Margin Toral margin is the drffe.rance between ' design requiremontr* sr

and * Installed value.' The totai margin .o dependent upon the actual Installed
A component and is subject to change if the component is replaced or modif'edV 's

J. Reference References to the ippilcable sections of this SDBD the contain n
the reason or basis are provided. Wesons and references for margins may si
be presented here. ::

K. Remarks This column is used tr., record any pertir.ent remarks t ot included n
elsewhere.

24

|
Subsequent sections of this chapter provide discussion of margins presented in Table 12.01. rs
A subsection is presented for each major component identtfied in Table 12.01. Key parameters a
for tt;e component are listed as separate items in the sections.

tr

12.1 RWS T YOLUMF. a

1. Deslan Recuirement During Modes 1,2,3, and 4, the RWST shall contain a a

usable volume of 435,361 gal. of water, [25,4.3] 35.4 $] (25.4.7]4 x
[2.5,4 W2:Q- 1

Desion Seedg!qo During Modes 1, 2,3, 4, the volume of water in the a
RWST I,t contrdled by the Technical Soeefeations between 466.200 gal ard a
487,000 gal. [25.6.9) [25.6.10] The voluras of water required in tne RWST to n
ensure a usable volume of 431361 gal is 448.091 gal. [25.4.47] 24

b
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IJmnia row sysnN orsicN Basts occuvrNr
:

Pittn Aesu't The design requirement is met wnh a margin of 18.109 gal i

t,ased on the minimum Technical spac6estion volume of 4M200 gal. :

2. Des!cn Reau!rement Dunng Mcdes 5 and 6, the RWST ahall contain a usabio *

a

velame of M51 gal of water wnh a boration level of 2300 ppm or 3065 gal of .

wat** with a boration leved of 2400 ppm. [25.4.47)
3

Desien Soec6 cal!gn Dunng Modes $ ard 6, the vdume nf water in the
i

RWST is ':ontrolled by Terhnical Ste6 cat @ and maintainea at 5.000 gal w rth r

a boration level between 2300 ppm and 2400 ppm. [25.6.9) [25.6.10) The i

vdume of water required in the AWST to ensure a usatie vdume of.n51 ca! i

at 2300 ppm of boron (worst case) is 26.264 gal. [25.4.47] e

Marcin Aesutt Tne design requirement Is met with a margin of 24,736 gal u
based on the minimumIgehnical Seac6 cation vdume of 51,000 gal.

123 RWST FLUl0 'IEMPERATURE o

Desien Pecuirement The design requirement for the temperature or the water in the
$4

RWST shall be a minimum of 40*F and a rnaximum of 50*F. [25.4.3) [25.4.5) [25.4.7)ss

054.13]
4 e

Dry icec6 cation The ter9perature of the water in the PWST is kept between 40*F 3rg and 43*F by the RWST c9oling subsystem. [25.3.32)
eV

Marcin Pesult The design requirement is met with , mrgin of 7'F. u

12.3 OS PUMP FLOW 1 ATE n

feslan Recuirement Each OS pump shall be capable of delNering the flow (CS flow it

as well as bloed flow of 150 gpm to the IRS pumps) used la the containment analysis, 22

with a minimum available NPSH at the OS pump suction of 25.4 ft. [25.4.7) [25.4.15]),, 23
'Ct.s,4. u Q

The containment analyses, calculations [25.4.3], [25.4.5], and [25.4.7]tassume that OS),
is effectNe 66 seconds after a CDA signal, which is actNated at a containment high-high s

pressure setpoint of 27,75 psia. The QS flow is based on the system flow curve, a
calculation [25.4.6), which shows a flow rate dependent on the containment piessure er
ard the height of water in the RWST. The minirnum heat removal effectNeness of *he Is

OS spray, which is dependent on droplet faJl height, no22Je size, and pressure drop a
across the no22Je. is assumed to be 3.9. [24.12.1] Eased on the location of the OS ao

System spray headers, the s!2e and orientation of the spray no22Jes, and OS flow, the si

Jose anain es use a OS vdume coverage of 721,000 cubic ft. [2$.4.10] [25.4.11] 3r

[25.4.12] [25.4.24) [24.2.6) 23

'
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LTath 12 01. Key Coqxment Paramasers. QS Systes

!|. (A) (b) (C) (D) (E) (F) (G). (H) (t) (4 (M) i

l-i neun System Opeatng Systen/ Desigri Oesign Desagri hsta5ed TotasNo. Paramete Condakut Component Requir ement Specacatiori Margn Vakse Margh Refeu ence Remart s [

L

1 Volume (gafs CondtaonIV ~RWST 4*8.091 Met 18.109 Not Not Sactaan 221; indxscs ocks=ne sur 05LOCA (1 -OSTK 1) (25447] 466.200 (25447) aveamble evad4de Tatde 1 t.t 5. and G8 Syssens amt twMSt 8 (2OSIK 8) (2569[ (W) (MA) kani HS purm sucsean feed
2 FW1B

[25 6.10)REA
t-

I2 Twpes atuse Ccv$duonfV RWST Men 40*F 4010 43 7 NA NA Sectkm 2 21 Mswenan twipessures
.!

1

(-F) LOCA (1 O':-TK-1) (25 4 131 [25 3 321 Table s t _ t 5 taased en amatumMst B (2OSTK 1) Man. 50-F*

iWLD mern 2 aso etdo depsessertinhan(2543] ,.

REA (2545] _
of contaeuvuuvt ?

{25 4 ] bD * M5 |

4

I

3 Flow Rate Coradison fV OS Pumps 2000 2000 0 NA NA Sectu 2 21; 20u0 gun is e des gnesed(gpm) (OCA (1 OS P.I A) (25 4.31 (21.4 61 Yat.de 1_15 design so ..se Oss.MStB (1 OSP 18) [2545) (2548i Rem 6S W1B (2 OS P-t A) (25 4.7) [25 6.11
toso.3 e sysica car e ,

REA (2 OS P 1P) .tdcftis des.ned -ek- !

66 sec of a WA.150
['LS, t4. v -2]

'

,,, u, Ms pu ,s .sO
O bda$ed h tkm

y 4 Volume (gal) ConalsonIV CAT 4800 4000 0 MA Na Sec.tson 221; Basisss sp,ey and sune,

,

,; tOCA (a O S TK 2) (2541[ (n 691 leta. t;.t 5 . .te, pet,e.p ,e. ,nes
,

c.3 MSt B (2-03.TK 2) (256toj ne e .;*

' FWLB (24 12.3[
'

REA ie

u
^ D ,

e
3
9.

,

!

x ,,

? L
"

.e.

'

< eu
so 5

e !
50D0 NAPS OSy

w P ivaSrON NO. 00 IHOFH1. I AH v
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;
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resutting from any less of-codant acceent. This rnargin sha!!
Oy romt consderat on of (1) the effects of potential energy

,

a

sources that have not been included in the determination of the i
peak cordftions, such as energy in steam generators and is

e

requited by i 50.44, energy from i etal water and other
s

chemic.4, fB3Clions that rnay result from degradatlon but not
t

total failure of emergency core endtry functiocing; (2) the r

limited expenence and expenmental data availabi for definingb e

eccdent phenormena and containment responses: and (3) the
conseNation of the calculation model and input parameters.'

so
(25.1.30) u

I,ygg Ucensing basis commitment. [25.10.8)
<a

Desien Betja Commitmer_1. The entire GDC 50. [2:.10.8) is

.Qesian Basis Feature . The OS System is designed so that the 44

containment structure can accommodate wrthout exceeding the is
design leakage rafe, a, d wth sufficient margin, the calculated

se

pressure ard temperature conditions resulting from a LOCA. <r

[25.t3] [25.4.5)I[ - I '25M M
25.4.27] [25.8.1] [25.8 2) is

..,,

16. GDC 54, ' Piping Systums Penetrating Containment,' May 21, se

A 1971 [25.1.22] :sV
E.gputrement . * Piping systems penetrating pnmary reactor 25

containrnent shall be provded with leak detection, Isolation, and 22

coritainment capabi!P.les having redundancy, reflability, and r3

performance capabillfles that reflect the importance to safety of 34

isolating these piping systems. Such piping systems shall be n
designed with a capability to test periodically the operabiltty of :s
the isolation valves and associated apparatus and to determine rr
if valve leakage is within acceptable limits.' [25.1.22) ta

Jyng Licensing basis commitment. [25.10.8) s

Desian Basis Commitment The entire GOC 54. [25.10.8) n

Deslan Bujs Feature . The contalnment isolation system 31

provdes, during accident condttions, a; laait two barriers 3r

between the atmosphere outside the contalnnient structure ard 33

either the flu'd ir,A the reactor coolent pressure bourdary or 34

the atr ucphere insde the containment structure. The operation n
of the containment Ir.olation system is auto.natic, and failure of se

one valve or barrier does not prevent isdation. Means are at

O SD BD-NAPS.Os
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Desien e LQ@wiment . The QS System design uses then
-

V acceptance cntem provsdeo in $RP 6 2.1.1 A related to
sutattrr: spheric containm?nts. [2413.4]

3

h5 ton enis Feature . The 03 Sys'em (in conjunction wfth the . 4

FS System) reducss and rraintains containment pressure to
s

subatmospher.c within 1 hout of the acedent. [25.4 3] [25.4.7] a

[7,s.4. W - |
SRP 6 2 2, ' Containment Heat Pomoval System,' 1975 [25.1.4S)3.

r

haunement . Tt e acceptance evena detailed in this document
i

ampiltytne requirements of GDC 38,39,40, an:f 50 of 10CFR50,
Ii

Appordt< A, ard provide the besis of the containment heat
o !

removal system design. {25.1.48) si

M Seit.impcsed requirement. [24.13 5] e

Dicn Basis Commitmenj . The entire SRP 6.2.2 with the u
exception of acceptance crfteria 11(6) relate:$ to sump desig7 44

and compilance wrth the antJyses requirements of RG 1.82.
s

[24.13.5)
s

Deslan Bagj,s Feature . The OS Syste . esign is based on the it

gudance of SRP 3 2.2. [25.4.5| [25.4.7) Acceptabiltr/ of the s

centair.mant sump design was based on actual hydraulic model u
studies / tests done using a model of the NAPS Unt:s 1 and 2 n
reactor containment sumps. [25.12.6]

ri

SRP 6.5 2, ' Containment Spray as a Fission Product Cleanup4. n
Syst6m' [25.1.9) [25.1.60] n

Accuirempn.1. The somy syst9m shall be designed such that the :4
spray solution maintains the highest possible pH, wrthin a
materials compatibility constmints. Th;s requirement is satisfied a
by a spray pH in the range of 8.5 to 11.0. [25.1.60] [25.1.9) 27

h . Self imposed requirement. [24.13.( ::

Desien Basis Comnvtment The portion of the SRP related to a
injection spray pH. [24.13.6) m

Desian Basis Feature . The OS System design uses the at

acceptance enteria listed in SRP 6.5.2 relat:ng to pH of C3 .

water. The calculated minimum OS pH is 8.8. [25.4.1) [25.4 30] n

.
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n ,Qtsien Feature Upon receMng a CDA signal, tr's
;iv

OS System sprays water from the AWST into the
|

containment atmosphere. [25.4.5H
|

1 [*?S.4.d:>) 3
.

b. Becu'remert After a DBA, the OS System shall 4

provde the capability to remove lod'ne from the s

cortainment atmosphere to minimize pubic e

exposure levels due to leakage of radioactNo r

gases from the containment. [25.1.9) [25.1.60]
'

:

Oeston Femure . The QS System injects NaOH
i

sdution into the S,1y water to enhance removal of to
lodine from the cantainment atmosphere and to 4i

minimize chlorlde stress corrosion inside is
containment. The spray water ultimately ends up o
in the sump water. [25.4.1) [25.4.2) [25.4.33) is

Pecuirement . The QS System shall provide thec.
s

means to control the pH level of water in tne a
containment sump to min!mize chloride stress . -

ir

corrosion cracking Insk's contMnment and to w
enture retention of radioactNo iodine by sump a
water. [25.1.8) [25.1.60] ra

|-
Deslan Feature . The OS System injects NaOH ri

sdution into the spray water which ultimately ends ::
up in the sump water. [25.4.1) [25.4 33) [25.7.1) n
[25.7.2) [25.7.3) 24

d. Pecu!rement . The OS System shall provide a a
source cf cool wster to the RS System io support a
of the IRS pump net posP.Ne suction head (NPSH) rr
requirements. (25.3.29) [24.2.4) s

Deslan Feature Upon receMng a CDA signal, the a
OS System provideo a Need flow to the IRS w
pumps suction point to increase the avaHable ai

NPSH. [25.4.5) [25.4.7) n

j e. Pecuirement . The OS System sher provide n
i

containment isdation (relatNe to containment 24

atmosphero !aakage via the QS System a
containment isdatic n vafves) to reduc e the leaka ge x
of containment atmosphste so that the site 3r

boundary dose from any out!eakage prior to the as

O.

'
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containment becoming subatmosphenc is wtthin .<
,.

the limits of 10CFR100. [2J.t .22] [25 1.29] 2 i
[25.10.8) 2

Derlen Feature OS System piping which*

.
Connects directly to the containment atmosphere s

ard penetrates the containment is provided wfth
s

redundant containment isolation valves. [25 8.1] r ;

[25.8 2) e i

f. Recuirement . The OS System shalt provde a le

source of cool, borated water to the SI System in .a

support of initial emergency core cooung [25 3n] si

[24.2.1) 2

Desicq Feature . Upon receiving sn Sl signal, the u
OS System supplies water from the RWST to the Si s.
System for injection into the core to remove heat. is

[25.4.5] [25.4J] { y j g2 in

g. Recuiremen.1. The OS System shall support 37

minimum recirculation flow for the LHSI pumps is

during postaccident safety injection mode. is

(25.3.28) [24.2.1] nO
O

Deslon Feature A flow path is provded between 2i

the LHSI pump discharge points and the RWST. :2

[25.8.1] [25.8.2) [25.8.31 2s

h. Heautrement . The OS System shall initiate the 2

realignment of the LHSI pump suction from the 2s

RWST to the contanment sump when the RWST :s

flud contents are close to depletion. [25.3.28] 2r

[24.2.1] :s

Desicnfeature An MST tcw4 eve ( alarm signal n
inttk.es operator action to realign the LHSI purno so -

suction from the RWST to the containment sump. si

If realignment is not periormed by operator action 22

at the low level alarm signal, automatic switchover 13

occurs at the low 4ow level signal. [25.3.28] [24 2.1],

34

1. Raoutrement .The OS System RWST shall provde as

a backup source of borated water to the CH 3a

System in support of ensuring the availability of 27

V} SD BD-NAPSCS
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when the tank level drcps teOW fts !cwdew ip set grunt. [25 3 29) [24 2.4) :

The SI System to support the hydrostatiee
3

rest of the RC System. |25 318] [24 2.1] .

The $1 System 19 support the UlSi pump.

testing. [25.3.28) f?4 2.1)
s

The Si evstem to support accumulator.
r

check vatv, 'aak testing. [25 2.28) [24 2.1) e

,Qgeten Feature, . A connection is proydod from the
i

RWST to the charging pumps ard Si pumps. [25 8.1| o
[25.8.2) CCT tank makeup s provded using portable 1,

equipment. [25 3 29]
4:

14.1.2 Performance
is

The performance criteria for the system are identtfl.d 11 Section 2.2. Tha se

operational performance cf the system under normal and ecedent cordklons is
L addressed in Chapter 3. Chapter 6 dentifies major system performai.ce

<o

parameters and their bases. Chapter 11 addresses the operation of the ir

system under accbent conditione.
4

(
1. Safety Related Performance Crtteria si

Recuirement . The QS System, in conjunction with the RSa.
:o

System, shall meet the requiremen*.3 of the containment :s
safety arulysis to depressurize the cc.itainment within ::
I hr following a DBA. [25.4.5) [25.4.7) , ng4

Deslen Feature . The OS System delivers 435.361 gal c' 24

40-50*F water from the RWST to the containment by a

provding: [25.4.3] [25 4.5] [25.4.7] { :s

150 gpm per OS pump to the suction of the :7
*

IRS pumps. [25.4.3) [25.4 5) [25 5.1) q :s
L E75 4 W D ,)

A minimum 4610 gpm to the SI System fore :s
injection into the reactor core until Si r

swttchover to the containment sump. 31

[25.4 3) [25.4 5] [25.4.33} 3

[_'l6<h
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An avemge 2000 gpm per OS pump as*
$

a!cmaed spray to the containment :
atmosphere and tieed to the !RS pumps.

3 ,

[25.4.3) [25.4.5) [25.4 6) [25.4.15) A .

C.c.a.v g
The actual flow rate at any time is based on

s

'he system flow curve ard depends on the
e

containment pressure and the height of -

water in the AWST. However, the CS :
pumps are designed to Mer 2000 gpm at s

a total developed head of 265.5 ft. [25 4 6) o

[25.4.14J |25.4.15) n

The OS Systnin Is intt!ated by a CDA signale
r

which is activated by a containment u
pressure setpoint of 27.75 es!a [25.4.5] $.

[25.4.7]3or by manual inftlation. <s

L.Ctra a O
The 03 becomes effective wrthin 05 seconds

.
<a

after a CDA signal. [25.4.3) [25.4.B) o

The heat removal effectfveness of the OS is.
's

a minimum 0,9 with a cantainment spray is
volume coverage of 721,000 cubic ft. r,c
[PS.4.5) [25.4.7) [25.4.24) L [,7,5 4 0 jsi-

b. Pecuirement The OS System shall be used to remove iccine n
from the containmer.t atmosphere following a LOOA in order to :)
minimize public exporure levels dua to leakage of radioactfve 24

gases from the containment. [25.1.9) [25.4.1) [25.10.7) n

Deslan Feature The OS Systeminjects NaOH solutionfromthe as

CAT Into it'e spray water to produce a spray wrth a minimum 27

pH of 8.8. [25.4.1) The addrtlen of the caustic NaOH into the :s

spray water enhances the removal of radioactise iodine frc .1 the is
contalt. ment atmosphere. A pH level between 8.5 and 1.0 is u
optimal for iodine removal. [25.1.9) 2$

The NaOH from the CAT is automaticaJty introduced bro ine n
spray water 5 minutes after a CDA signal, [25.8,10] [25.8.11) n
The spray coverage is 721,000 cubic feet. [25.4 24) 14

c. Pgsgemtnt The OS System shall be used to control the firal n
pH level of the sump water in the containment to minimtze a

q sD BD-N.us.Os
FRoFRIETARYQ REVtStON NO. CO CamWI MS

EJTECTIVE DATE 0?/0tM0

14 8

DC 9013-1, Appendix 4 9, Page it3

_



1 QUENCH SPPAY SYSTEM
<

'C/ sonDI Ahv PowT.R STAnos
D LJf.M._v_____,_ _pmN DWM Ms Doctyrsi

_-_ _ _-
_

CNorWe stress corrosion insde the containment. [2518] -

{2541]q :
("/

h4= qn Feature . The OS System injects NaOH $dution into the
a

spray water, which n'timattdy ends up in the sump water. The .
final containment sump minimum pH value is apptcximately 7.7 s

[25 4.1) Maintaining the pH of a borated sdution at greatsr than s

7.0 helps Inhibit inttiatJon of stress corrosion cracking of r
austentt.C stairdess steed components, ard limR3 the revdution

e

of lodine from the sump water. [25.1.8) [25.1.60) e

Aecuirement The OS System shall provde cod water to thed. n
to

suction of the IRS pumps to increase the avallable NPSH. n

[25.3 29) [25.5.1) 4:

Deslan Feature - A flow path is provided to bleed 150 gpm per $2

CS pump from the OS flow to the spray headers for input to the se

IRS pump suction. [25.4.3] J25.8.1] [25.8 2] is

houiremern . The OS System shall prcrdde containmente.
,

isdation capability to keep leakage of containment atmosphere 3r

via the OS System containment isdation vanes within the 4e

acceptable Imits defined in 10CFR50, Appendix J. [25.1.22] 4,

[25.1.52] [25.5.3] [25.5.4) n
,3,

) Desian Feature .The OS pump discherge lines are each ti

provided with one normally dosed MOV Oocated outside a
containme:,t) ard one weight loaded check vaNo Oocated Inside a
containment) to provk!e containment isdation functions. [25 8.1] 2

[25 8.2) Dunng the inMial phase of a DBA, to support system a
function, the OS System isdation va'ves are in an open postion. n
On completion of the OS Syst6m function of In]ccting spray into e
the containment, the OS pump discharge MOVs are manually n
dosed to support containment isdation. [25.8.1) [25.8.2| a
[25.8.10] [25.8.11) w

Umiting containment atmosphere leakage due to the Isdation at

vane laakage is ensured by the testing /survedlance n
requirements imposed vi containment isdation vanes by the n

NAPS TechnicalDeet Jons. [25.6 9) [25.6.10] u

f. Pecuirement The OS System shall preside cod borated water a
to the SI System to be injected into the reactor core to remove as

heat. [25.3 28] [25.44) [25.4.5] [25.4.7) [24.2.1] n

M0
f~ )

SDtiD. NAPS 45 PROPRIETARY( PIVtStON SO. C d'*'cc C5

EJTTCIWE dab _ v7/01ro
14 9

DC 9013-1, Appendix 4 9, Page 84



-- . . ~ - - ~ - - - - - - . - - .- .. - . _ - .

ED o u"~ " ' ' "^ ' '''*"
NORTH ANNA POWER STAT 1oN

I'vrvita fowf _ SYSTEM DESloN 3 Asis Doc 1.rMINT

-

Desien FeA12.It Connections are provided from the RWST to - i

O. the UiS1 ard HHSl (CH System charging pumps) pumps. Upon
receipt of an Si signal, water from the RWST at 40 to 50*F is

s

Injected into the core at a minimum 4610 gpm. [25.4 3] [25.4.33) .

[25.8.1) [25.8.2) [25.8.5) s

The RWST low 4evel a! arm provdes a signal for manual e

swftchover of the SI System from the RWST to the containment r
sump. It manual trwitchover is not performed on the low 4evel

e

signal, automatic switchover occurs on an RWSTlowacw4eyd ,

alarm signal. [25.3.28] [25.4.3) [25.4.5] [25.4.7][[24.2.1) so

2. NSO Performance Cnteria 6'N' n

Fecuirement The OS System shall be used to cool, withouta
is

admitting NaOH from the CAT, the containment after a fire '

,a

inside the containment, if it is necessary to enter the is

containment before the temperature inside has decraned to a ,s

sultable level for access. [25.1.23) [25.5.5) is

Deslan Feat <ga The OS pumps can be cycled f;r 10. to 15 o.

minute periods, as needed. The time limit is to allow the_ is
operator to evaluato whether further spraying is required.- as

[25.5.5) 20

b. Pecuirement The OS System shall provide information on si
RWST water level and OS flow in support of RG 1.97 ::
requirements. [25.1.11] [25.5.6) :

p.g3]cn Feature RWST level Instrumentation and OS flow :.
Instrumentation are provbed to monitor OS System RG 1.97 n
variables. [25.5.6) [25.8.1) [25.8.2] [24.2.12]

'

25

c. Pecuirement .The OS System shall support safe shutdowr)in u-
the event of an A1V/S or station blackout by providing a source ::
of borated water to the CH System. [25.3.30) [25.5.9) [25.5.10) :s

Desion Feature + Connections are provided between the RWST so

and the CH System. [25.8.1) [25.8.2] The performance crtteria si

imposed on the RWST iluid by the CH System for these events 22

are enveloped by the cdteria imposed by the containment 32-

analyses. [25.3.30] [25.5.9) [22.5.10] [24.2.2] [24.2.3) 34

3. Non-Safety Performance Criteria ss

|

|
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Aecuiremert * Dunng modes 1,2,3. and 4, the temperature ofa.
t

the RWST flud shall be maintained ber*een 40*F and 50*F.

[254.3)[2545)[2547)[25.4.13) { a4

Desian Feature The refucilng water cooling subsystem .
automaticaily functions to maintain the temperature of the RWST

s

fluid between 40*F and 43'F. The recirculation pumps ard a

coolers inrtially cod the RWST to 43'F. The reeftcu!ation pumps 7

and refrigeration units automatically maintain the temperature
e

between 40'F and 43*F. [25.4.26] [25.8.1] [25.8.2)

b. Escuirement During normal operations (on an as neeced as

basis), the OS System shall provide sufficient water to meet the 45

requirements of the fetowing:
e

The CH system in response to a low level in the.
is

volume control tank. [25.3.30] [24.2.2] 44

The $1 System to fill the refueilng cavrty for.
ss

refueling by means of the Si pumps. [25.3.26) s

[24.2.1) tr

The St System to fi:1 the accumulators or to raise.

7
the level of the water in the accumulators. [25.3.28) $s

[24 2.1) to

The RS System casing cooling tank for original fill.
si

and for subsequent ritakeup when the tank IWce ::
drops below its lowlevel setpoint. [25.3.29) n
[24 2.4] r

The St System to suoport the hydrostatic test of.
23

the RC System. [25.3.28] [24.2.1} 3

The SI System to support the LHS! pump testing..
7

[25.3.28] [24.2.1] :s

The SI System to c. , port accumulator check valve 29
.

teak testing. [25.3.28} [24.2.1) 20

Desion Feature . Piping connections from the RWST to the CH si

and $1 Systems are provided. [25.8.1) [25 8.2] [25 S.4] [25.8.5). n
The RWST water volume is sufficient to meet the needs of the u
CH, RS, ard SI Systems, [25.3.28] [25.3.30] [24.2.2] [24.2.1) 9

[25.4 22] 15

O
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1416 Ermtonmerd.al CordrtionsO .

LJ
Pecurement The OS System shall be casade of *1thst3Ning the pressure, a

temperature, humidtry, corrost.eness, radlation, and electromagnetic levels cf
2

the environments to which tt is exposed. The system shaf be capable of
.

Operating L M design capactty in the above environments for the duratjen '

s

of time rt is required 1,; operate. [25.1.14) [25.1.26) [25.1.32] (25.1.33) [25 3.17) s

[25.10 8] *

Cesien Feature OS System components, except for the OS pump discharge i

MOVs, are required to operate for only 1 hour folleMng an acedent and are

located in mild environments, except for stainless steel piping. [25.3.17] m
[25 4.5) [25.4.7) [25 8.1) [25.8.2) n

OS System eJectrical and l&C com(onents located in mild erMronments areDG '4. (o
p

+:
designed for the espected environments. In those areas where ventilation

$2

failure may cause the ambient temperature to exceed the temperature for ,4

whch the equipment Is qualtfled, the Ambient Temperature Monitoring (AM; is
System provides en alarm in the Control Room and the impact of the s

temperature is evaluated. [25.10.11) [24.14.3) 3r

The OS pump discharge MOVs, which are also containment isolation valves, 4e

are located in er:vironmental zone SFGD-1, which is considered 3 harsh s
A
U ermronmerrt. The OS pump discharge MOVs, as identified in the Equipment n

Qualification Mas;er Ust (ECML), are qualified to their environment. [25.3.171 si

[25.3.38] [25 6.]] [25 6.10] n

OS System components are located in & 'as of the following buildings: n

1. Containment (piping) a
2. Safeguards Guilding n
3. Qucnch Spray Pump Area a
4 Auxiliary Building (electrical) e
5. Cabie Tunnel (electrica!) a
6. Switchgtar Room (electrical) a
7. Control Room (1 & C) n

14.1.7 Interface Requirements a

This section addresses the .nterface requirements between the OS System and 2:

other plant systems. The furtamental system interface requirements are n
identrfled in Chapter 5. This section provides additional design basis 3
informction for the functional and physical interfaces. n

st'DD-NAPS.CS
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g
calcula!!ons [25 4 39] [25 4 40] Qualty the OS 4

System piping for the loaoings specffied above.

d. Loads for evaluation of the equipment noz:Jes and
a

pipe penetrations associated with the OS System .

piping are generated in the pipe stress arulysis g

calculations. [25.4.36) [25 4.37] [25 4.38) The s s
evajuation of the following noz !e loads are' r
Jocumented in mechanical analysis calculations.

s

[25.4.41)

Calculation No./ Component ldenttfication No. ,o

11715-NM(B) 318 /1 OS TK 1 u
/1-OS TK 2 4:
/1 OS-P 1 A, B

$3

/1 OS P 2A 1.

Reaction loads on those components are further discussed in
33

Sections 14.2 through 14.11,
is

Reaction loads on other components (o g., valves) are considereo
ir

acceptable when the adjoining piping has been shown to meet the
s

code requirements.
is

2. E.ecuirement The OS System ano its con:oonents shaji be n
sl2ed to account for any antlCipated cor'osion of erosion. :1

[25.11.1) n

Daten Featur_2 Following an accident, the OS System isi
n

required to be operable for approximately 1 hour, consequently :s

limiting the probability of erosion. [25.4.5j (25.4.7) is

C 26% . u b~.]
During normal operation, the recirculation portion of the OS :s
System operates to maintain the temperature of the RWST '

rr
water, However, the system is a low energy / velocity system :s

and is not anticipated to cause erosion. [24.14 9) [24.14.124] n

3 Recuiremjt,t Thermalinsulation shall be provided to improve a
syst&m thermal periormance, si

pesien Feature The RWST is provided with 2 Inches of u
polyuretnane to limit the temperature rise of the RWST fluid to n
0 $*F per day when the cooling subsystem is not operatin;. 34

[25.4 26) [25.8.7) :s

~
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g)g 14 1.11 Hyoraube Requirements
q ,

This subsec1en addresses the hydraulic design requirements for the CS :System.
3

ffcuirement . The OS System piping, flttings, vakes, sizing, and layout shall
e

address system Muid flow requirements (based on the duid pressure,
s

temperature. and system fluid transients) and fluid velocrty requirements to
s

lima pressure drops and erosion,
7

To ensure proper operation of the system, the NPSH required by the system
i

pumps shall be less than the NPSH avaHable at the pumps. [25.1.34] [25.10 9] :

.2esien Festure .The NPSH requirements of OS System pumps are addressed to
in the respectNe components'section of Sections 14.2 to 14.11.

3,

Piping sizing and layout is based on the flow requirements of the QS System. 4:

The OS System is required to detNor an average 2000 cpm per QS pump. ,

The actual flow per pump as used in the containment safety analyses is based v

on the system flow curve. The flow rate of water to the containment raray 45

rings during a DBA is dependent upon the difference between the containment ,o

atmospheric pressure and the RWST fluid static pressure, Le., the height of er

water in tho RWST. [25.4.3) [25.4.5) [25.4 6) [25.4.7 [2.1 ] s

The CAT feeds NrOH solution into the spray water by balanced gravry feed. 4:

As the CAT and RWST empty, t.ie levels in both tanks remain in hydrostatic a
equi!ibrium unts the CAT is empty and the OS wour volume from the RWST a
is depleted. [25.4 2]

tr

The sizing of piping results in an appropriate fluki flow velocity, and pressure n
drops within the OS System piping are low enough for system operation. 2

[25.4.16] [25.4.171 [25.4.18] [25 4.19] [24.14.13] 25

14.1.12 Chemistry and Sampling Requirements
25

This subsection identrfies chemistry or chemical requi. . ,ts for the OS :r
System that are part of the design basis, including design quirements that :s
facDitate sampling or other chemistry requirements. M

/
Recu:rement . I .e QS System shall maintain the required boron concentration a
in the RWST in support of the CH System and SI System requirements. at

[25.3.28] [25.3.30) [25.5.11] [24 2.2) [24 2.1) u
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p 3. For piping systems penstrating containment, conta;nment( i

1sdation capaoatty shaji be maintain 61 [25.1.22] [25.128)
[2L.10.8)

3

4. In the event ofloss of cffslte power, the safety related portion of
4

the OS System tha!! be powered by redundant emergency ,
power sources. [25.1.2) [25.10.8)

e

Desian Feature . A OS System is provided for eacn reactor unit, and each OS r
System is Independent of the other, There are no cross connects between the

e

untts ard no dependence of one uni .'n the opposite unit's OS System. The
i

Unit 1 or Unit 2 RWST can be used to supr'y borated water to the Sl io
hydrostatic test pump suction via a locked closed cross connection vane in n
the $1 System. Operator action is necessary to unlock the valve to perform te

this function. Cross. flow between the two RWSTs through the St System is o
not possible due to in-line check valves. AdministratNo controis prevent cross- u
flow between the two RWSTs through the RP pumps. [25.8.1) [25.8.2] *:

The OS Syst6m contains sufficient component redundancy so that under n
accident cond!tions, the minimum performance requirements (Section 2.2) can $7

be achieted, assurr.ing a single falute. The OS System is designed to meet *e

the single falure criterion as defined in 10CFR50 Appendtx A [25.1.1) [25.4.4] n
125.4 51 L_. L2s, w,4 n

A weight-loaded check valve ard a remotely.7eraM MOV provide the si
redundant barrier in each OS flow path penetrating the contalry-ent structure. ::
[25.8.1] [25.8.2] n

The OS System includes redundant power sources so that each separate train :.
Is powered independendy. [25.8.8) [25.8.9) in the event of a loss of offsite is
power, each motor dttven pump is powered from separate emergency buses. Is
[25.8.8] [25.0.9) 27

14.1.19 Rellability
:s

This sxtion identifies the design bases that specifically effect the reliabCity of ri

the OS System or system componen*s, including the definition of required so

design features. n

Recutrement . Failure modes and effects shall be identtfled and analyzed for n
the OS System to ensure its availabatty following a DBA [25.1.1] [25.to.8) n

Deslen Featute - The OS System reliabillty is ensured by providing two )4

separate ard parallel trains. Eacn train is capable of performing the intended a
function of the OS System. [25.4.4) [25.4.5) [25.8.1] [25.8.2] sa

CM4M
V
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.

The OS System can perform its interded function in the event of a singleq
failure [25 4 4) [25 4 5)(' ,r - S- 4OV #

"

14120 Test and Surveil'ance 9equirements
3

This subsection dentifies the testing and surveillance requirements applicatie .
to the OS System, including the specific design features incorporated into tho

design to facilftate system or component te; ting and surveillance. The desQn a

bases for the requirements are identified.
*

Pecuirement . The OS System shall be designed to permit appropnate e

periodic inspection and testing of electrical, mechanical, and structural
i

features associated wtth the system to assess ard ensure the reliabiltty of the c

system and its capability to continue to support its minimum perdormance is

requirements. [25.1.3) [251.4) [25.1.12) [25.1.14) [25.10.8)

Ersien Feature .The QS System design includes test connections, piping, and is
instrumentation, which will permit appropdate pehodic testing of electrical ard u
mechanical components to assess system reliability and capability of ss

supporting its mlnlmum performance requirements. (25.8.1] (25.8.2) 4s

The OS System includes an RWST recirculation flow path with test nozzles in it

the RWST to allow testing of the OS pumps and to determine if the RWST fluid

contains particulate material that might clog the spray header no2Jes. [25.8.1) s*

[25.8 2) n

The chemical add! tion subsystem includes a recirculation loop with a CAT s

pump that has sampling connect'ans that permit sampling ard testing of the n
CAT contents. [25.'5.1) [25.8.2) n

The OS System layout permits accessibiltty and allows for periodic inspection 24

of electrical, mechanical, and structural features to assess system reliabalty. n
(25.8.61 [25.8 21) [25.8.34) a

The OS System design provides leakage monitoring connections for testing rr

the containment isolation valves. [25.8.1) (25.8.2) a

The OS System testing / surveillance requirements are addressed in Chapters a
19 and 21. M

14 1.21 Malntenance and Repair Requirements 31

This subseeCan Mentifies the maintenance and repair requirements that are n
part of the: a ;n bases of the OS System, including the design features, and n
their bases, required to facultate maintenance. s4
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2. ,A,f2uirement The OS System shal, maintain containment ,

- .
Isolation capabiltry. [25.1.22] [25.1.28] (25.10.8]

,Qesian Faatu'e . The OS pump discharge lines are each
a

1ed with one rxmally c8 sed MOV Oocated outsider 0 4

k n inment) and one ,,aight loaded check valve Cocatod loside s

c draainment) to provide containment isdaticn function. ',ieans eg are provided to close the vatas manually after completion of (r4,j7
the OS System runctic of injection of spray into theg e

containment. [25 0.1] [25.8.2] ,;'

The OS pump disc.orgs MOVs aro included in the plant ISI so

Program. Limiting containment atmosphere leakage due to n .L'7 isolation valve leakage is ensured by the testing / surveillance [i

requirements imposed by the Technical Spagn3 [25.,*. 7] u
[25.5 8) [25 6 5) [25.6.10] i.

N
3. Recuirement Radioactive releases to the , ironment due to

operation of the OS System shall be - yed. [25.1.,
,

[25.10.5] j
Deslo fx.ift - There are no radiation monttors indu@d in >s

';S S.4m hsign. OS System fluid !s injecteo directly Into ths.

s

O cor.tv v .!!cwing a DBA. [25.4.5] [25.4.7]l25.8.1] [25.8.2)
ao

14.1 27 Materials, Frocesses, Parts, and Equipment b 6o4 433 n

This subsection klentifies any special system Or component featur t that ara n
required to satisfy tne design bas!$ including des'gn features End tteir bases, .2

required to address concems associated with matenals, prcetuses, or pam 24

for the OS System.
_

s

Recuirement - Special materials, processes, parts, and equipment :s i

requirsments necessary for the operations and maintenance of the OS Svstem er

shall be specified. [25.11,1) :s ,

Desion Feature . There are no specie' i.iaterials. processes, parts, or :s

equipment requirements for the OS Systa x

14 1.20 Fersonnel Safety n

This subsection ider"'ies the personnel safety requirements mat are included u ;
in the design basis, includir'g design features, and their bases, required to :)
address personnel safety requirements for the OS System. The regulations 34
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Tabla 14.1 1. Process Cor'dttlen Summary -.

;

SMMY; Ouene Spray. - SYSTEM COC4 C$ SD80 HUMBER SOSO. NAPS-C$ NOCE NO.: 1
.

NOOE TYPE: J, MASS FLCW .,, TEFIFACE .. ,,, COMPONDU ___W

OPETMTNG CONDmONS

P4AAMETG DESIGN VALDE NOFM L EMEFGENCY SHJTDCMN CTIER

PfESSE.NE (pag) 30(a) 25(a)

./ 1__

trueowTt,E m m. mom 3)
,

FLOW RATE kapm) 2000(b) 2000(b)
(c) Note 1

P&91 NOV (ft) 14(c) N/A

PRESSUFE DROP (pel) 1.61(N 1.61(bi
Note 3 Note 2

Note 3

FEAT M (8mJ/hr) N/A N/A

Fue TYPE Water /NaOH mix Watef/N40H mix

YMTTY penspoes) 1.5(b) 1.5(b)

-

-

FLOW IS FHOM: i45 TK-1 1 .1.CS-P.1 A
.

'
- NOTES: 1. Actual flow rate in safety analyses is based on optent flow curwe; however. ' sssure crop valuesNba*Jd on

2000 gpm.
2. System pressure drept are based on fLid temperature of 40*F (bt

[ 3. Value given is for Unit 1. Unit 2 value is 1.57 psic (f).
f,4 Aefer to Secton 14.1.12. B. Coh 6 w?<t.m x 1caLV

FETUENCES:(a): (25.3.5] [24.14 43]; (b): [25.4.16]; (c); [25.6.1]; WP (25 4 51; (e): [25 4.1]; (f): [25.4.18]

CcQ C15d .WJ r4rcs

4

_

FEVISION NO: 00
_

DATE: July 1,1990

4

#

. h)
SDDD NAPS-Q! PROPPlETARY1( REVISION NO. m * " " 005
EFYTCITVE DATE: 07/01/"O
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Table 14.11. Process Condition Summary

- SYSTDe Ouenen Sc.sy SYSTDA C0cc CS SDPD NUMBER NAPS 46 NODE NO.: 'i

NOOE TYit JL MASS FLEW _INTUVACE COMPONENT ;

OPUMT1NO TVNDmONS.

PANMETER CESGN VAUJE NOFE% DAERGENCY SHITDO.*d OTTER !

84ESStJE 5eig) x(a) 25(a) '

TDAPUMTIKE (*F) 75'a) 40 50(d),

{C-D
FLOW RATE tipm) 20n0(b) 2000 @)

(c) Note i

NPSH FEOD @) 3 14{c) , N/A

PTSSt.5E DROP 5e4 1.64(b) 1.84(b)
Note 3 Ncts 2

Note 3

HEAT LCMD (Blu/hr) N/A N/A

FUJO TYPE Water /NaOH mix Water /NaOH mix

, 6 kentipone) 1.5(b} 1.5(b) |.
.. I

Ft"n pH

|

FLON IS FtGt 1 OS-TK.1 TO: t CS P.it

NOTES: .1. See Te %a 14.11, Node No.1, Note 1,
2. See Table 14.11 Node No,1, Note 2, and Reference (b).
3. Value given is for Unrt 1; Unit 2 value is 1.36 psi (e).
4. FWer to Secton 14.1.12.

.

; 6. T2-e 9 i pnc.L. (Q ) 1 *> k .t) n IT~ \ o .n L)
'-

FETERNCES. (a): [25.3.5] [24.14 43]; (b): 125.4.17); (c): 45.6.1]; (d): (25 d $}; (e): [25 4,18) . ~ (,, F ) * [ 7.5~ Q , p 2

m a n. g
,

i _ ,

FEVISaON NOt 00 CMTE: July 1,1990

[ .
_ ,

.: - SDBD-NAPIOS
'- FROPRIETARY -

. RavlS10N NO. 00.:

- . D " ##
.. EFTECTTVE DNIE fn/01/s0 -

14 44

.
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Table 14.11. Process Condition Summary
'

SYSTDA Ovencri 50'ay SYSTEM CODE: CS SOGOFUA80tPMPSCS NOOE NOJ 3
.

PKXE TYPE: .2L AMSS R.OW N ACE ,,,, COMPONENT

oeaMTiNo cONDmONS

PNW4E'Tm DCTAA VALUE NOF&ut OKJCENCY h OTHER

-

FTESOUFE (peig) s te(s) 100155(a)

TEW'CFMTUFE (*F) 75(a) 4450(o)

rn
R.OW FMTE vgn) yJ00(d) W;

(c) Not61

PK'GH FECT) (ft) N/A, N/A

_

FTESSUFE DFOP paf) 10.8(b) 182@)
Note 3 Note 2

Note 3

FEAT loa 0 (Dtu/hr) N/A N/A

FLLAD TYPE Yvetor NaOH mix Water NaOH mix

b
MSOOSMf W) 1,5(b) 1.5@)

F1.1AD pH

FLON tS FTO& 1-OS.P.1 A TO: Spray beacer

POTESc 1. See TaNo 14.11, Node No.1, Note 1,
2. See Table 14.11, Noce No.1, Note 2. and Re'srenos (b).
3. Value gun le for Unrt 1; Unrt 2 value is 31.3 pse (s).
4. Refer to Secuco 14.1.12.
$ T2h,e_p nick [_ ) I6 Sh_.. r) M IT I O m) W

FEFUEMIE (a): (2f 3.51 (24.14 43); (b): [25 4.16); (c): [25 6.1); (d): {25 4.5}; (e): [25 4.18),(C)* [ Lf.y .63 hod S~

FENtSaON NO: 00 CMTE: July 1.1990
,

O SDBD.NAPSCS
_

PROPRIETARY,

\j REVISION NO. 00 *"

ERTCITVE DATE: In/01/90
14 - 45
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t ' QUENCH SPRAY SYSTEM )
NORT11 ANNA Pow 1R STAT 10N I

fuyinia Power TYSTIN DE.5IGN BA515 DOLUVENT-~

.i
s,

*
-.

Table 14.1 1. - Process Condition Summary-

SYSTD4 Cbence Soray - SYSTD4 COOe QS SD00 NUMBER NAP $.C$ NODE NO.: 4

NCOE1YPQ ,X_ MASS RIW _, HTUVACE COMPONENT

oPtmTm ccNomONs
PA/VMETER DESGN VALUE NORMAL. D4ERGOCY SHUTIXMN 0114R ~

PHESSUFE M) 100(a) 104155(a)
.,

i

TD4FTRATUHE (*F) 75(a)

40 50(d))(C
RfW MTE %3pm) 2000(b) Nota 1

(c)
-

NPSH FC4r0 (ft) rg/A N/A

..

N NEDO(P80 31.$M 31.SM
Note 3 Note 2

Note 3

HEAT LOAD (Blu/hr) N/A N/A

M TYPE Water /NCH rnia Water NaOH tMx

0
i YN M") 1.S{b) 1.S(c)

R.DID pH ,

'

R.OW IS FTY)M: 14S P.18 10: Spray Heacer

--- ,

NQ'. E - t See '.Ne 14.11, Node No,1, Note 1.
4. See ! sie 14.11, Node No 1 Note 2. and Pefstence (b).
3. Value giw.ils for Urut 1r Unit 2 vaNo is 34 2 psi (e).
4. Refer p Secton 14.1,.12.

'$~ TPHAw ti. (G) i .> Pyt.' Urs F i ou(v__

FEFEFENCES. (s): [M 3 3| [2414 43); (b): (25.4.17]; (c):' (25 8.1); (c): [25.4 $): (e): [25.4.19)[F)! [ Z 5",4;., d 3] 044t 5-

REMSaON NOt 00 DATE: Jutv 1,1990 -
, - -

7' soBD-NmOS
-

, PROPFlETARY ,,

, _ . uvis!ON NO. 00 *"* DCS
,

c DTECITVE DATE: 07/01/90
14 46'

'
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- Table 14.11. Process Condition Summary =
,

JO !.

'SYSTEMt 06 men $oray SYSTEM CODE. C$ SDGD NUM80t NAPS CS NODE NO; 3 - '!-

4

NODE TYPE: 1 MASS ft.CW _ NTUVACE ,,,, COMPOENT _

oPsnATwo coomONS
'

~

EMBGENCY SHlfrDOWN 01MRfjfW ETY.R DESJGN VALLE NOF5AAL

N tibe9) 35(a) 35(a)

TDeUMTUE (*F) 50(s) 450(c)
(e)

FLCM FMTE tapm) 150(a) 150 @)

NPG4 FECD (ft) N/A- N/A

TfESSUFE DACP (pei) 3.33(b) 3 33i0)
Note 2 Note 1

Note 2
d

HEAT LOAD (DhJA) N/A N/A

FLUID TWE ',lator/NaOH mix Water /NaOH mstO'

-

%SCOSffY W ) 1.us a 10 (b) 1.66 x 50-8@)
S

-_

FLUID pH

FLCM RS FROM 1 OS-Aa6 TO: 1 RS A-1 A -

NOTES: 1. Sie Table 14.11, Node No.1, Note 2, and Reference (b).
2. Value gtven is for Ur+'t 1; Unit 2 y c ee in 2 cs psi Iri). 3

3. Refer to Section 14,1,12.

Q EllytM E.(f.)ns P.n UMt D oNly

(25.4.21}}(f.); [2,.f. c.(, r, 3] gu Q [-FEFERENCE3, (a): [25.3.5] (24.14.43); (b): (25,4 20): (c): [25.4.5]; (c):

1

| CMTR My 1,1990 -FEv1SION NO: 00
,

.

SDDD-NAPS OS PROPRETARY
:- - REVISION NO. 00 * ""3
. '

EF5EC'ITVE DATE 07/01/90
14 * 47
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.;

Table 14.11. Process Condition Sumrnary

SYSTEnt Quenen Soray SYSTEM COOO QS SOOD NUMBER NAPSCS NODE % 6

NODE TYPE: 1 WASS FLOW ,,,, NTEWACE _ COMPONENT

OPERATING CONDmONS

PAAA)ETER DESIGN VALLE N EnERGE)dCY N MER

PESSUN pag) 35(a) 35(a)

TEMPERATUN (*F) $0(a) 4450(c) .
@)

FLDN RATE tapm) 150 @) 150 %)

NPSH M O D St) N/A N/A

FHESSUN DROP (Pal) * 42(b) 3.42 @).

Note 2 Note 1
Note 2

--

KAT LDAD (Bu/ht) N/A N/A

FlDO 'lVPti Water /NaOH mix Water /NaOH mix

.o
MSCOSrTY W ) 1.66 x 10-8(b) ' 1.66 x 10 5(b)

FLDO pH

FUM IS FR%t une 1 OS Aar TO: 1-RS P.18

NOTES. 1. See Table 14.1-1, Node No.1. Note 2, and Reference (b).
2. Value given is for Unit 1: Unit 2 value is 2.04 ps! (d).
3. Refer to Secton 14.1.12.
% Eefit20ssese (eh,w % -oaorIo^)4

REFEDENCES. (a): (2b ' ) [24.14 43); (b):_ (25.4711. (c): [25,4 5); (d): [25.4.21]-(e.); C"4,4, c,,Q go; ,; y
,

!-

EMSON NO: 00 DATE: July 1.1990 -

-
_.

O1
~

SDBD-NAPS.Qs PROPRIETARY
REV1510N NO. 00 D'" # CCS

L2NT DATE: 07/01/90
14 48

a-
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*.

[") 14.2 RWST DESIGN REQUIREMENTS ,
V

14.2.1 Basic Function 2

1. Recu!rement The RWST shall be the source of water in support of the 3

CS System function to provde heat removal capability to be used, in .

conjunction with the RS System, to cod and depressurize the s

con;ainment fdiowing a DBA p.51.2J [25.10.6] e

Deslan Feature . In support of the OS System function, the RWST is r

sized to cantain the required vdume of water for th' idlowing: [25.4.3] e

[25 4.5] [25.4.7) [2 e

f" g 4, g - System fee spraying into the containment ,o

b. SI System for core coding u
c. RS System to increase available NPSH for the IRS 12

pumps. is

2. Recuirement The RWST shalt provide a backup source of borated ,4

water to the CH System in support of ensuring the availability of is

r.egauve reactivity contrd of the reactor. [25.1.23] [25.3.30] [25.5.11] 3e

[24.2.2] 'a

rx
Epslan Feature . A connection is provided from the RWST to the CH is

Sy: tem charging pumps. [25.8.1] [25.8.2] u

3. Recuiremert -The RWST shall be the source of water to the following: o

a. The operating charging pump of the CH Synom when the 21

volume control tank level drops below its low-level 22

setpoint. [25.3 30] [24.2.2] 22

b The SI System to fill or raise the level of the SI 24

accumulators. [25.3.28] [25.2.1] rs

c. The refueling tavity, by means of the SI pumps, to 2s

support refueling operations. [25.3.28] [24.2.1] 27

d. The RS Sf *em casing coding tank for onginal fill and for 2s

subsequent makeup when the tank hvel drops below its 29

low level set point. [25.3.29] (24.2.4] so

e. The Si System te support the hydrostatic test of the n
Rea:, tor Codant (RC) System. [25.3.28] [24.2.1] 22

o,

Cl SDBD .Ws PROPPJE.TARY
REVEON NG. n0 0 #14 4 0C5
rR'ECUVE DATE cV0lMO

14 - 52
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-

The SI System to support the LHSl pump testing.f.
i

[25.3.28] [24.2.1]

g. The SI System to support accumulator check valve leak
3

testing. [25.3.29] [24.2.1] 4

Desian Feature Piping connections from the RWST to the CH and $1 - s-
Systems are provided. [25.8.1] [25.8 2] [25.8.4] [25.8.5] Makeup water e

to the RS System CCT is provided using portable equipment. [25.3.29] /

14.2.2 Performance
e

Recuirement The RWST shd! provide suiticient volume of water for the OS s
,

System, in conjunction with :no RS System, to meet the requirements of the io
containment safety analysis to depressurize the containment within 1 hour is

following a DBA. [25.4].5] [.;S44b} in

{ slon Feature -In support of the containment safety analysis, the volume of n
' '

water provided by the RWST is 435,361 gal. [25.4.3] [25.4.5] [25.4. To i4

supply the stated volume, the minimum volume required in the RWST sh!! be is
448.091 gal. [25.4.47] The Technical Soecifications require the RWST to w
contain bs* ween 466,200 gat and 487,000 gal of 2300 ppm to 2400 ppm ir

borated water at a temoerature between 40*F and 50*F. -[25.6.9) [25.6.10] u

14.2.3 Regulations, Codes, and Standards n

Reauiremqn,( The RWST shall be designed, manufactured, examined, n
inspected, tested, anc certified to generally recognized codes and stodards - ri-

or clearly stated quality requirements to ensure a quality product in ke9 ping 22

with the required safety function. [25.1.12] [25.1.24] [25.5.3] [25.5.4] [25.10.8] 22 -

Deslan Feature The RWST is designed in accordance with API Standard 650, 24

* Welded Steel Tanks for O3 Storage.' [25.2.4] [25.6.5] [25.8.7) [24.14.44] :s

14.2.4 Design Conditions 2e

Reautrement The RWST shall be designed to be capable of operating under - 27

| the pressure, temperature, ar.d chemistry condAloris of the fluid passing ' 2e

through the system. [25.2.5) 2s

Deslan Feature The RWST was designed to withstand the following: [25.8.7] :o

i
h 1, Pressure = atmospheric n

| 2. Temperature = 150*F - 32

| --
'

I - %/ SDBD. NAPS OS PROPRIETARY
REVIstON NO, CD CHPWdXLOCs
ETTECUVE DATE; 07pt/90

[ 14 53
|:
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'

14213 Electrical Requirements
i

(D
V Reauirement The RWST has no electrical requirements.

2

Desion Featurq - Not applicable.
_ 3

14.2.14 Laycut ard Arrangement 4

Reauirement The layout and arrangement of the OS System piping and s

cortponents chall ensure tnat system performance criteria are met rnd shall a

facilitate syster., operation, maintenance, and testing. [25.11.1] 7

Desbn Feature The RWST is located in the prd near the OSPA. The tar,k a

includes an intamal weir into which the CAT solution is injected and from e

which the OS pump suction are taken. Refer to Section 14.2.11. The suction so

nozzles for tha $1 System are outside the weit. The tank has suction no22fes si

for the cooling subsystem at two elevations: one for when the coolers are 12

operating and one for the ref.igeration units. The retum to the tank is the t3

same for both loops. The tank also has retum piping for the OS pump u

reciredation loop. A 'ma!! portico Of the retum flow is through nozzles at the u
top of the tank. The Nzzles sene to check 'or particulate matter in the RWST 4s

wat9r. The RWST has an overflow !!nt which is piped to the valve pit in the 17

Safeguards Building. [25.8.1] [25.8.2] [24.14.47] is

i The RWST has extemal ladders and platforms as well as an intemal ladder and is

access ways for accessibility. [25.8.7] :o

14.2.15 Operational Requirements 2i

Recuiremenljj - The required volume, temperature. and boratfor, level shall be 22

maintained in the RWST. [25.3.30] [25.4.5] [25.4.7)(25.5.11] [24.2.2]
23

Dasion Fe-qt_u_rg - Upon initial fill or after retum uf refueling cavity water to the 24

RWST, the temperature of the water in the RWST is lowered by aligning the 2s

RWST cooling subsystem to recirculate the water through the coolers. The 2e

temperature of the RWST water is maintained by eRgning the coding 27

subsystem to recirculate the water through the refrigerat!on units. [25.4.26] s

The '. oration level in the RWST is controlled and rr.aintained during makeuo 2s

by adjusting the boric acid concentration coming from :he boric acid blerder so

in the CH Syst3m. [25.3.30) [25.5.11] [24.2.2] st

O
Q SD DD-NAPS OS PROPRETARY

REVISION NO. M, C N 005
EFFECTtVE DATE; c7/01/m

14 - 57
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.' 14 2.16 Instrumenta'.:on and Control Requirements
3

Recuirement . Instrumentatio'1 and controls shall be provided to mon) tor i

RWST operation during normal and accident conddions, and to maintain the
i

RWST fluic, ethh prescribed operating ranges. [25.1.16) [25.10.8) .

Eg.sPzt,,, tats in support of the OS System functions and performanceF :
requirements, instrumentation 1. Dro.ided on the RWST to monitor fluid level s

and temperaturo. The RWST level instrumentation is used in support of the r

OS System postaccident monitoring requirements. [25.5.6) [25.81] [25.8.2) e

14 2.17 Access, Administrative Control, and Security s

Recuirement - The ac::ess control, carding, and zoning for the area in which to

tha RWST is located shall be in accordance with tne requirements dentrfied is

in 10CFR73 and 10CFR50.54(p) sad incorporated by Virginia Power in the u
plant specific security plan. [25.1.37) [25.157) [25.5.3) [25.5.4) o

Desion_F,qatgig The yard where the RWST is located is included within the u

site protected area. [25.8.34) ,5

14 2.18 Redundancy, Diverstry, and Separation is

1. Pecuirement The RWST sha!! not be shared among nuclear units it

unless It can be shown that such sharing will not significantly impair ,s

safety fu1ctions. [25.1.15) [25.10.C) is

Desian Feature - One RWST is provided per nuclear unit. There is no :o

cross-connection between the RWST of Unit 1 and the RWST of Unit 21

2. [25.e.1) [25.8.2) u

2. Recuirement - The OS System safety related components sha!! contain n
sufficient redt.adancy so that under accident conditiont the minimum 24

performance enteria of the OS System can be met assuming a sing!e a

failure. [25.1.2) [25.10.8) is

Deslen Feature - During the short term, singh failure is lir. red to a v
failure of an actNe component. [2G.10.8) The RWST is a passive a
component that completes its function within approximately 1 hour. -a

[25.4.5) [25.4.7) , 33

[Mr N, b

o()- SDBD-N.WS PROP RIETARY
REVISION NO 00 ce mot
I'NT DATE:(77/01/90

14 - 58
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14.2.19 Rellability
i

i
'

-

Prourcement . Failure modes and effet .; shall be identified and analyzed for 2

the RWST to ensure its availability fonowing a DBA. [25.1.1] [13.10.8] a

.

Ogien Feature . The RWST is a passive component ext is required for onlyl
4

I hour following a DBA. [25.4.5] [25.47]J 3

14.2.20 Test and Surveillance Requirements .

Recuirement - The RWST shall be designed to pe mit appropriate periodic cr
inspection and testing of electrical, mechanical, and structural features to e

assess and ensure the reliability of the RWST and its capability to continue to e

cepport its minimum performance requirements. [25.1.3] [25.1.4] [25.10.8) io

Oesian Feature The RWST design includes test connections and piping that .n
permit per: odic testing to ensuri, thct the RWST f!uld parameters are within the n.

>

values prescribed by the OS System performance requirements. [25.8.1] o
[25.8.2] 14

The RWST also has intemal test nozzles similar to the OS spray header '

.is

nozzles. These test nozzles are used during RWST recirculation testing to u.

determine if there is particulate matter in the RWST water tha; rnight plug the ir

spray header nozzles. [25.8.1] [25.12]

.O u

Specrfic testing and surveillance requirements are addressed in Chapters 19 is

rrd 21. 2o

The RWST has ladders and platforms plus access openings that allow for ti

inspection of the tank. [25.8.7] 22

14.2.21 Maintenance and Repair Requirements . n

Recuirement s The RWST shall be' located to prorr.ato accessibility for 24

maintenance and repair and to allow fcr equipment removal and laydown. 2s

Corrective and pieventive maintenance required to support the design basis 2s

shall be speerfied. [25.11.1] 27

The RWST shall be included in the plant ISI Program to ensure that operation a

or age does not alter the RWST beyond the established design basis. [25.1.18] n
[25.5.7] {25.5.8] m-

Desian Feature The RWST is located in the yard and is easuy accessible. . at

There is sufficient space for equipmnt remova; and laydown. Extema!! adders 32

| p
t/ SDBD.NAPSQs PRoPRILTARY

REVISION NO. 00 CNec.CCS -
EFFECTIVE DATE: c7/01/90

14 59
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14.3 CS PUMP DESIGN REQUIREMENTS
3

(D
V 14 3.1 Basic Function

Recuirement - The OS pumps shall support the 03 System in providing heat 2

removal capabihty to be used, in conjunction with the RS System, to . W and 4

depressurize the containment following a DBA. [25.1.2] [25.10.8) :

Desien Feature.in support of the OS S stem function, two OS pumps providef a

the mc'Ne force to deiNer the water from the RWST to ti,e OS spray headers r
in the containmer1 [25.8.1] [25 8.21 s

14.3.2 Perfo;mance
i

Raauirement The OS pumps shali deUver ine water for the OS System to w
meet, in conjunction with the RS system, the requ!rements of the containment ii

safety analys!s to depressurize the containment within 1 hour following a CBA. n
[25.4.6]j u

'N'
Desice Feature The OS pump 3 rart cpon receipt of a CDA signal from the $4

RPS or from manual initiation. Each pump deUvers the now rate as given by ,s

the system flow curve. The estual flow depends on the containment pressure ,e

and the height of water in the RWST, At the designated pump design point, ir

7, the OS pumps deltver 2000 gpm at a total riischarge head of 265.5 ft. [25.4.5] se

[25.4.6) [25.4.14} [25.4.15]q u

[ 25. 4. U &
A ma!! fraction of the flow,150 gpm, is bled off to the suction point of the IRS :c
pumps. [25.4 5.5.1) 2

14.3.3 Reg.8ations Codes, and Standaros
22

aecortement - The OS pumps shall be designed, manu'actured, examined, a
inspected, tuted, and certified to generally recognized codes and standards 24

or cleariy statea quality requirements to assure a quality product in keeping :s

wrth the required safety hnetion. [23.1.12] '25.1.24] [25.5.3] [25.5.4] [25.10.8] 2s

Desian Feature . Each 03 pump is designed, manu'actured, examined. 27

inspected, tested, ano certified to meet the Class li requirements of the * Draft 2

ASME Cod 9 for Pumps ard V'hos for Nuclear Power," November 1968 atM 2s

applicatWe port:ons of ASM' "10n Vill and IX es required by the so

specihcation. The moi is are cea.gned and tested in accordance with ANSI, si

lEEE, and NEMA as required by the specification. [25.2.3] [25.6.1] [25.10.6] 22

[24.14.49] [24.14.50) n

(9
'-

,

,
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no dependence of one unit on the other unit's OS pumps. [25.8.l] i

[25 8.2] - 2

2. Pecutrement . The safety related components of the OS System shall- 3
,

contain sufficient redundancy and separation so that under accident a

conditions the minimum performance cr.teria can tse met assuming a s

single ft.sure. [25.1.2] [25.10.8] e

Deslan Featgrg - One OS pump is provided per OS System train.: 7

[25.8.1] [2! .8.2] Each pump is poworod from reliable, redundant EP
System trahs. [25.8.8) [25.8.9)

.

:

The tnction of the OS System can be accomplished with only one OS - ic

System train, i.e., one OS pump operating. [25.4.4] n

14.3.19 Reliability u

Rfouirement - Failure modes and effects sha!! be identified and analyzed for u
the OS pumps to siisure their availability following a DBA. [25.1.1] [25.10.'1] u ;

i

Desion Feature Two separate independern OS pumps are provided for th6 n
OS System. The function and performance requirements of the 03 System ,e -

can be met with only one pump working. [25.4.4) [25.4.5] 25.8.1] [25.8.2) sr

14.3.20 ' Test and Surveillance Requiren1ents [25, gg a
Recuiremen: T5e OS pumps sha!! be designed to permit appropriate penodic o
inspection and testing of electrical, mechanical, and structural featutes zo

associated with the pumps to assess and ensure the reliability of the pumps 21

and their capcbility to continue to support their minimum performance' 22 -

requirements. [25.1.3] [25.5.7] [25.5 8) .3 -

p3slan Fectura h.e OS Sy em includes a recirculation flow path from the 24

OS pumps to the RWST, which allows for testing of the OS pumps. [25.8.1) a

[25.8.2] a

14.3.21 Mainteriance and Repair Requ..ements - 27

Recuirement The following are maintenance and repair requirements for the -rs

OS pumps: 29

*

'

1. - The OS pumps shall be located to promote accessib0ity for ao

maintenance and repair and to allow for eauipment removal and - si

faydown. Corrective ard preventive maintenance req -ad to s2

'

i SDBD-NAPS.QS ~PRCFRIETARYV REvlsloN No. co ceums
EFTECTtVE dam 07/t t/90
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Desien Ferure During the short term. si.1gle failure is timdeo to a=

i
e fasure of an cetNo component. [25.10.8] The CAT is a passNe

component that completes its function within I hour. [25A.5] b5.4.7)

14.4 19 Re(labiltty 78* 4 * b N ~~~ 4

Recuirement Failure modes and effects shall be Ventled ar.d analped for s

the CAT to enaure its availabilty following a DBA. [25.1.1) (25.10 0] a

.Q13.ic- Featute The CAT is a passNe component which is required for only 7

a short time followinh a DBA. [2;.4.5] [25.4.7) e

[.AO 4 (g%
14.4.20 Tect and Surveillance Requirements

e

Recuirement - The CAT shall be designed 'o permit appropriate pe' iodic ic
inspection and testing of electrical, mechanical and structur:.! features to o
assess and (vure the rel! ability of the CAT and its capability to continue to 12

support its minimum performance requirements. [25.1.3) [25.1.4) [25.10.bj u

Deslen Feature .The CAT Jesign includes test connections arxf p!p!ng, which u

permit periodic testing to ensure that the CAT f.uid parameters are wit' sin the ,s

values prescribed by the 03 System performance requireinents. [25.8.1) is

[25.8.2] 17

(7 Specific testing and surveillance requirements are adoressed in Choters 19 is

and 21. u

The CAT has ladders, platforms, and access openings to allow for accessibility :o

for inspection and mainte lance. [25.8.20] ai

14.4.21 Maintenance and Repair Requirements 22

Recuirement - The followtog are maintenance and repair requirements for the 23

CAT: a

1. The CAT shall be located to promote accessibility for as

maintenance and reoair and to allow for equipment removal and a
laydown. Correctivo and preventNe maintenance required to a
support the aesign basis of the CAT stu!! be specified. [25.11.1) 'n

2. The CAT shall be included in the plant ISI Program to ensure a
that operation or age do not alter the CAT beyond the ao

established design basis [25.1.18] [25.5.7] [25.5.8) st

,3
_
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14.6 REFUEUNG WATER RECIRCULATION PUMP DESIGN REQUIREMENTS( 3

t
\

14.6.1 Basic Function :

Aecuiremenj The refueling water recirculation pumps shall support the OS
2

System in providing the heat removal capabillry to be used, in conjunction wtth 4

the RS System, to cod and depressurtze the containment fdlowing a DBA. 3

[25.1.2] [25.10.8)
e

B.slan Feature in support of the QS System function, the refueling water i

recircu'atio1 pumps circulate the water from the RWST through th. RWST e

coolers or through the refueling water refrigeration untts to keep the water at e

the required temperature. [25.4.26] m

14.6.2 Performance
i, ,

Recuiremmt - The refuel'.1g water rucirculation cumps shall support the OS n
System |In conjunctior' with the RS System, to meet the requirements of the 13

containment safety analysis to depressurize the containment within 1 hour 14

fdlowing a DB'. '25.4.5) T q is

gston Feature os support of tha OS System performance criterir. the se
3

refueling water recirculation pumps perform the fullowing functior:s: [25.4.26] 1r

[25.4.32] u
Q

1. Upon filling of the RWST, either initially at plant startup or from is

the refueling cavey after a refueling, each pump is capable of to

circulating warm water from the RWST through both RWST 21

coders in para!!el arV back to tne RWST at a rate of 650 gpm 22

or if one coobr is out of service, through the remaining coder n
at 520 gpm.

24

2. When the water in the tank has reachM 43'F the water from :s

the RWST is circulated through the refiigeration units at 72 gpm as

until the temoerature of the water reaches 40*F. 27

3. The pumps cycle to keep the RWST water bemeen 40*F and :s
43* F. n

i
14.6.3 Regu!ations, Codas, and Standards so

Recuirement - The refueling water recirculation pumps shall be designed,
.

23

purchased, and installed to genera!!y recognized codes and standards or n
clearly ststed quality requirements to assure a quaWy product in keeping wtth n
the required sarety function. [25.1.12] [25.124] [25.5.3] [25.5.4] [25.10.8] 24

O
h SDBD NAPS Os
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14.8 REFUEUNG WATER REFRIGERATION UNIT DESIGN REQUIREMENTS ,gs
( 14 8.1 Basic Function

Recuirement The refueling water refrigeration units shall support the OS :
System in providing heat removal capability to be used, in conjunction wtth the 4

RS System, to cool and depressurtzs the containment following a DBA. s

[25.1.2] [25.10.8) e

Deslan Featura The refueling water refrigeration units are used tc keep the r

temnerature of the water in the RWST between 40*F ar): 43*F. [25.4.26) s

'

s.2 Performance
i

Recuirement The refoeUng water refriger son units sha!! support tne OS so

System, in conjunction with the.RS System, to meet the requirements of the ,i

containment safety analysis to depressurize the containment within 1 hour is
following a DBA. [25.4.5] u

DeSion Feature - Each refue.ag water refrigeration unit deUvers 7.5 tons of. ,4

refrigeration to keep the RWST water between 40*F and 43*F, Flow through is

each unit is 36 gpm with a pressure drop not exceeding 10 psi. [25.4.26] in

[25.6.4] [24.14.94] r

14.8.3 Regulations, Codes, and Standards
is

R ngj. rem _3.nl - The refueling wa -* refrigeration units shall be designed and3 is

installed to generally recognized codes and standards or clear 1y stated qualtty =
requirements to assure a quality product in keeping with the required safety 21

function. [25.1.12] [25.1.24] [25.5.3] [25.5.4) 22

Desian Feature The refueling water ofrigeration units are fabricated and a
wired according to the National Electric Coce. Vessels are constructed 24

acccx!!ng tn Section VI:1, DMslon 1 cf the ASME Boiler and Pressure Vessel n'

Code including the 1971 Summer Addendum. [25.2.2] [25.6.4] [25.12.1) :s

[24.14.94] tr

P

Each unit is tested and ated in accordance with the American Society of n
Hmt'ng, Refrigerating and Air Conditioning Engineers Guice and Data Book. a

[25.2.2) [25.6.4] [25.12.1] [24.14.G4) ao

-

_

(
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~

14827 Matedafs Processes, Parts and Equipment
i

O(.)
Fecuirement . There are no special materials, processes, parts, or equipment 2

requirenents for the QS System.
3

Deslan Festure . Not applicable.
4

14.8.28 Personne' Safety
s

Requirement Safety requ:rements associated with runardous materials that
s

impose design requirements on the refueling water refrigeration units shall be 7

speedied. [25.1.59)
e

Deslan Feature . The refueling water refrigeration units have RWST water o

flowing through them. The RWST water contains boric acid, wilich r ay se

constitute a hazard if leakage occurs. Tht, refrigeration units contair freon, n
which may also constitute a hazard. [24.14.42] 12

14.9 QS PUMP DISCHARGE STRAINER DESIGN REQUIREMENTS o

14.9.1 Basic Functica 34

Recoirement The OS pump discharge strsiners shall support the OS System is

to provide heat removal capability to be used, in conjunction with the RS is

(g Syste:1, to cod and depressurize the containment following a DBA. [25.1.2) ir

[25.10.8] se

Desion Feature . The QS pump discharge strainers are designed to prevent is

debris that might efog the spray nozzles from reaching the spra/ rings. n
(25.6.2] [25.8.1] [25.8.2) 21

14.9.2 Performance 22

Recuirement The QS pump discharge strainers shall support the OS System, 23

in conjunc* ion with the RS System, to meet the requirements of the 24

containment safety analysis 10 depressurize the containment within 1 hour 25

foHowing a DBA. [25.4.5] \ n
C MQ.0 3

Ossion Feature - The discharge strainers were desigr'nd to pr cent particles v
farger than 3/16 in from reaching the spray ring nozzles [25.6.2) [z4.14.102). 2s

'
SDBD.NAPsCS PROPPJETDY
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-

14927 Materia!s, Processes, Parts. and Equipment
,

C)i
(~

Etcuirement . Thero are no special rnsurials, processes. cans, or equipment
requirements for the OS pump discharge strainers.

3

Deslen Featurg Not applicable.
4

14 9.28 Personnel Safety

Recuirem3nt There are no personnel safety requirements for he QS pumo
e

discharge streinsrs.
r

Deslan Featurg - Not applicable.
e

14.10 QS SYSTEM SPRAY HEADER DESIGN REQUIREMENTS
9

14.10.1 Basic Function
so

Aecuirement The OS System spray headers sha!! support the OS System to u
pro"ide heat terv. oval capability to be used, in conjunction wah the RS System, u
to coci and depressurtze the containment following a DBA. [25.1.2] [25.10.8J u

The OS System shall also be used to remove iodine from the containment 34

atmosphere and to control the final pH of the sump water [25.1,8] (211.9| *sO
G [25.140] ,s

p.esien Feat.ttrg The OS spray rings and nozzles distr. 'ute the QS water 3r

around the upper containment area producing the prcper spray pattem and ta

atomeing the water to maximize the surface area available for heet transfer ,o

and fission product removal from the coctment atmosphere. [25.4.9) :a

[25.4.24} 21

14.10.2 Performance n

Pecuirement The OS System spray headers shall support the QS System to n
meet, in conjunction with ti.a hS System, the requirements of the containment 24

safety analysis to depressurke the containment w!!hin 1 hour fcilowing c DBA. :s

(25.4.5) { y4gg :s

Design Feature The QS sprai n.ws and riozzles distribute and atomize the 27

spray water providing: a

1 A thermal effectNeness forJieat removal of at least 0.9 and u
[25.4.5]. L ao

E75AGO
/ 't
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2. A containment air vdume coverage of 38 percer/. u the total air 3

p vdumo, including 44 M . r of the air vdume above the' ,) operating Moor [25.4JU(
-

2

14.10.3 Regulations. Codes, and St. ndards
.

Recuirement The OS Sys'em spray headers shall be designed and installed s

to generally recognized codes and standards or clearty stated quality a

requirements to assure a quallty product in keeping v.nh the required safety 7

function. [25.1.12] [25.1.24] [25.5 3] [25.5.4] a

Desien Feature The OS System spray rings are designed and fabricated 9

according to the requirements of ANSI B31.7, ' Me for Nuclear Power ,o

Piping.' [25.2.5] [25 SI) [25.8.1] [25 8.2] [24.14.104] n

The spray nonles meet the requirements of Category I equipment. ;.23.3.16] in

[25.6.11] [24.14.104) is

14.10.4 Design Conditions a

Pecuirement The OS System spray headers sha!I be designed to t,a capable is

of operating under the pressure. temperature, and chemistry conditions of the is

fluid pcssing thrc..:gh the system. [25.11.1) it

Desian Feature The following are design conditions for which the OS System es'
spray nngs and nonles are designed. [25.4.5] [25.4.29] [25.4.33] 6 is

[264. OQParameter Value 2c

Flow (gpm) at

Rir.] 1600 2000* 22

\ Nonjes each 6.78.4 23

Temperature CF) 40 50 24

Nonle pressure (psi) 23 35 2s

Fluid chemistry See Section 14.1.12 2e

'OS System Mow minus bleed to IRS pumps. See Table 6.1 1. 27

14.10.5 Loads 2s

1. Pacuirement The OS System sprayi eade, M associated supports a
shall be designed to withstarvi n- be prr stad from the effects of 30

natura) phonomona such as earthquakes hurricanes, missiles, and si

Moods due to natural phenomena. [25.1.13] [25.10.8) [25.1.53) 32 -

[25.10.26] [24.14.128] ' 33

.-
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14.10.28 Personnel Safety
i

C
(._)\ Aeoulrement . There are no personnoi safety requirements for the OS System 2

spray headers. 2

.Qgslan Featurg . Not applicabb.- 4

14.11 OS SYSTEM MOTOR OPERATED VALVE DESIGN REQUIREMENTS s

14.11.1 Basic Function e

Recuirement .The OS System MOVs shall be used to align the OS System i

such that: e

1, The OS System shall '' ovide heat removal capability to be
used, in conjunction witt- the RS System, to cool and so

depressurize the containment following a DBA. [25.1.2) [25.4.5) ii

[25.4.7) ( 12

ra 2. The OS System shall also be used to remove lodine from the o
containment atmosphcre and to contrd the final pH of the surnp is

water. [25.1.8) [25.1.9) [25.4.1) is

Desien Feature The OS System MOVs function to align the OS System in the is

required mode of operation (see Section 3.3). ir

The OS System MOVs comprise the following. [25 8.1] [25 8.2] is

1. The OS pump suction MOVs, n

2. The OS pump discharge isolation or spray header isolation 2c

MOVs and 7i

3. The CAT isolation MOVs. 22

The OS pump discharge isolation MOVs also serve as containment isolation n
valves. 24

14.11.2 Performance a

Recuirtment - The QS System MOVs sha!! be used to align the OS System a
such that the OS Systerr,, in congnction with the RS System shall meet the n
requirements of the contahment safety analysis to deprossurize the 2e

containment within 1 hr following a DBA. [25.4.5) n

{a5.f.03]
fD
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,

14.11.19 Reliability
.

i

Recurrement . Failure modes and effects shall be identified and aralped for 2

the CS System MOVs to ensure their availability following a DBA. [25.1.1) 3

[25.10.8) *

Ed2n_F 2E2 - The QS System has two separate and parallel trains from theJ
s

RWST to the spray headers. Enh train has OS pumo suction and discharge - - e

MOVs. The function and performance requ!rements of the OS System can be 7

met with only ona train operating. [25.4.4) [25.4.5) [25.8.1) [25.8.2) a

There is only one feed line from the CAT to the RWST for injection of NaO]HC254.63
s

into the spray water. However, there are two CAT discharge MOVs in parallel to
to ensure that a path for NaOH Injection into the spray water is avallatie u
should one MC'/ fat [25.8.1) [25.8.2) 12

14.11.20 Test and Surveillance Requirements
33

Recuirement - The OS System shall be designed to permit appropriate u
periodic inspection and testing of electrical, mechanical, and structural is -
features associated with tha system to assess and ensure the reliability of the se

system and its capability to continue to support its minimum performance 17

requirements. [2S.1.18) [25.5.7) [25.5.8) ia -

pesion Feature . The OS System MOVs are included in the' ISI Program. :s

[25.5.7] [25.5.8) ro

14.11.21 Mainterance and Repair Requirements
ti

Efqui ement . The following are maintenance and repair requirements for the 22

OS System MOVs:
' 23

1. The OS System MOVs shall be located to promote accessibil.ty 24

for maintenance and repair ard to a!!ow for equipment removal 23

and laydown. Corrective and preventive maintenance required as

to support the design basis of the OS System MOVs shall be 27 r

specified. [25.11.1} 2s

2. The OS System MOVs shall be included in the plant ISI Program 2s

to ensure that piant operations or age do not alter the QS so

System MOVs to a point beyond the established design basis. 3t

[25.1.18] [25.5.7) [25.5.8) 32

SDBD NArs.QS PROPRIETARY
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.d
The major OS System design parameters are basco on plant 4evel analyses which are

Of
i

sumtnartzod in the PDBD. [24.161) A list of the plant 4evel analyses follows.

1. SWEC Calculation 11715 ES 150, riev. 2. "Loctic input (Containment Integrtty),* 3

L July 31,1987.
4

7
N )d
P . 2. SWEC Calculation 14938.37-US(8) 259, Rev. O, *LOCA Analysla for Revised s-

Technical Soecificat!qa on Containment Air Part,'al Pressure,' May 28,1987. s

3. SWEC Calculation 14938.37 US(B) 2t3, Rev. O, * Main Steam Une Break
7d 2 Analysis,' May 28,1987,D a

O k
O 3-

4. SWEC Calculation 11715-ES 113 Rev. O, 1nadvertent Operation of e
i

Containment Sprays,' August 28,1975. to

O, 4
*

5. SWEC Calculation 14938.44 UR(B)-012 0, ' North Anna LOCA Dose in Control si

N -J Room,*. April 22,1988.
4 -12p

h 6. SWEC Calculation 11715 RP-A1010, *DBA Thyroid Dose at E.B., N.O.R. E id 53

0 LPZ,* August 30,1972.
14

'1
0 .J d 7. SWEC Calculation 14237.02 UR(B) 001 1,' Determination of Accident Analysis is

{(6g- Results after Accounting for 2% Safety Margin for Instrument Error,* March 21, is
J 1984

ir

) f[ 8. SWEC Calculation 14799.02 UR(B) 0010, ' Update of UFSAR Accident Dose isj -

to Account for 2% Instrument Error,' March 22,1984.- is

JF td
d2 2 9. SWEC Calculation 13644.01-US-2410, * Quench Spray lodine Removal 2o

CoefE.;ients.* Apr91,1981. 21

10. Virginia Power Calculation SM-429, * Shutdown Reactivity following a LOCA*, -.
22

I- October 19,1986.
23

N
S M FLOW VS PRESSURE DROP (He H)WITH AND WITHOUT150 GPM 24

FLOW TO SUMP s

Calculation Number. Revision. and Date - 11715-361N, Rev. O, October 4,1977 [25.4.6] :s

Cateufation TWe *0S System Flow vs. Pressure Drop'(He-Ht) with and without 150 27

GPM Flow to Sump * 25

Puroese - To develop system flow curves as a function of containment pressure and 29
' -

RWST level i

!- SDDD-NAPS OS PROPRJETARY
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6. Crane Technical Paper No 410,1980

O
3

7. Virginia Power NAPS Unit 1 and 2. Plant Manual, Vol. 4
2

8. a. SWEC Drawing 12050-FP-48, Rev.12
3

b. SWEC Draw.ng 12050 FP 14A, Rev. 9
4

c. ;WEC Drawing 12050 FP 148, Rev. 9
s

d. SWEC Drawing 12050-FP 14C, Rev. 7
e. SWEC Drawing 12050-FP 140 Rev. 7 7

,

f. SWEC Drawing 12050-FP 14E, Rev. 8 '

a

9. SWEC Calculation 11715-US(B) 247 Rev.1 (LOCTIC Run No. 485, s-
(Job No 2866), dated April 26,1983) This requires confirmation for ,o

LOCTIC Code. n

10. SWEC Calculation 117i5 ES-1501 u

11. SWEC Calculation 11715-390N4 u

12. SWEC Calculation 11715-356No u

13. Crane Technical Paper,13th Rev.,1969 is

14. Logic diagram 11715-ESK-6K and 6L 12050-ESK 6K and 6L ,s

15. NAPS UFSAR 6.2-80 17

Methodoloav - The Bemoulli Equation was applied to the OS System to determine flow is

rates at various points along the flow path. The fill time of the QS System was is

determined based on the flow pattum. The total delay time for the system (diesel and to

sequencer delay and fill time) was determined.- 21 '

Resofts and Conclusions -The calculated OS System effective time was determined to n
be 63 seconds. The calculated value is within the value of 66 seconds used in the .n

plant-level analysis calculation. [25.4.5) { 24

16.3 SUMP pH WITH 2400 PPM bot.ON IN RWST 25

Calculation Number. Revision and Date Virginia Power Calculation SM-415, Rev.1, se

September 21,1986 [2a.4.1) U

Calculation Titfe * Sump pH with 2400 ppr 1 Boron in RWST' 2e -

%> SDBD.NAFS-QS PROPRIET. ARY
REVISION NO. 00 C *tsNCCDOS

EFTECITVE DATE J7/Ot/90
16 - 5
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- QUENCH SPRAY SYSTEMb/. ~
NORTH ANNA POWER sTATloN

_ Vvst'ah Power SYSTEM DESIGN RAS 13 M*ME.VP

~

Table 23.13. Design Basis Setpoints, Safety Analysis 3etpoint Parameters, OS System-s
--_ .-

-} Parameter Basis / Reason Reference
1. RWST Level Alarm - The RWST level setpoints shall be set such

(25.4.31 (25.4.5]
'

that:
(25.4.7) [25.4.47] ,

bs.4 vQ
a. The minimu.d usable volume of

water available from the RWST shall
\be in accordance with the

containmens safety analysis,

b. The low 'evel elarm, which alerts
[25.4.3] [25.4.5)

the operator to manually shift the SI [25.4.7) '

System to recirc /stion mode, shall
be in accordance with the minimum
volume of whter expended from the
RWST at SI System switchover.

c. The LHSI auto switchover setpoint. [25.4.3] i25.4.5
[25.4.7) /]which automatically causes the SI

System to shift to the recirculation
modo, shall be in accordance with

,

the maximum volume of water
expended from the RWST at the SI
System switchover.

2. Chemical Addition The low levet setpoint for the CAT ensures
[25.1.8) [25.1.6C]Tank Level that sufficient NaOH !s available to be added [25.4.1}LO to the containment spray in the event of ad

LOCA, thus maintaining a sump water pH of
greater than 7.0.

_[ . SDBD-NAPS OS - PROPRIETARYb). . REV1510N No. 00 *"**
UTECITVE DATI!: 07/01/90
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24.0 OPEN ITEM,3
,

This chapter identilles open hems (as defined in Section 1.13), including errors and omissions
that have been ident.f.ed during the preparation N tNs SDBD. Each open Itam is noted in the

s

body of the text with an open item number, rather than stating the full descriptio 1 of the open
4

ltem within the text. The number used in the text [24.X.X] corresponds with the number In this :
chapter. The combination of the SDBD number ar.d the open item establishes a unique number, s

e g., SOBD-NAPS-AFW-2.;.6.2, that is used to raorittor the status of the open item in the Design7-
Basis Document item Resolution System (DBD IRS).

.

24.2.1 Sections 2.1, 3.1, o.1.6.14.1, and 14.2.2. The requirements imposed on the OS
i

System by the S1 System should be addressed in SDBD-NAPS-St. When SOBD- to
NAPS SI is issued, the requirements as stated should be verified.

$$

24.2.2 Sectio.is 2.1,5.1.1,14.1, and 14.2.1. The cequirements imposed on the OS System ta
by the CH System should be addressed in SOBD-NAPS-CH. VIhen SDBD-NAPS-CH is
Is issuMf. the requirements as stated should be verifled.

34

24.2.3 Sections 2.1.2,5.1.1, and 14.1 refer to Virginia Power NAPS Units 1 and 2 ATWS ,s
Report [25.5.9], which is not a contrcdled document. The statement that the RWST is
may be used as a supply cf borated water to the CH System to support safe -ir

shutdown after an ATWS event needs to be confirmed Consequently, when SDBD. is
NAPS-CH is issued, this requirement needs to be confirmed and the appropriate is

.
section of SDBD-NAPS-CH ~ referenced in this SDBD. sc

% 24.2.4 Sections 2.1.3. 5.1.5, item 2,14.1, and 14.2.1. Reference [25.3.27] (training module) 23

Indicates that fill and makeup water to the casing cooling tank is provided by the :2

RWST via the use of hose connections. This statement needs to be venfled when n
SDBDMS-RS [25.3.29] is 'ssuci 24

24.2.5 Section 2.2.1. There is currently no evaluation that documents that the es

consequences (i.e., temperature / pressures) of a LOCA or a MSLB envelop the re
consequences of all other accidents.

2r

24.2.6 Section 2.2.1, Table 6.1-1, Table 11.1-5, item 7, and Section 12.3. The containment as

safety analyses (25.4.5] [25.4.7] and the sito boundary dose analyses [25.4.10] rs

[25.4.11] [25.4.25) assume 100-percent containment atmosphere spray coverage m
instead of 38 percent for OS and 74 percent for RS as documere9d in calculation si
[25.4.24]. The site boundary dose analyses may need to be revised to address n
actual spray coverage. u

24.2.7 Section 2.2.1. Table 6.1 1, and Table 11.15. The spray heat removal effect!veness, 34

(which is based on nozzle data, droplet fall height, etc.) is assumed to be 0.9 In the as

containment analyses. A calculat!'r' or other form of documentation to determine the se

spray heat removal effectiveness may be required. 27

SDBO-NAPS /)S(d PROPP 'TARY
REVISION NO. 00 c>e24 e MS
NT DATE 07/01/90

24 - 1
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24.2.8 Section 2.2.1 and Table 6.1 1. The bases for the lambds removal coefScieNs used-i
-

in the dose analyses and their redationship to the OS and sump water pH values need
a

to be documented.
3

24.2.9 Sections 2.2.1, Table 6.1 1, and Table 1 ;.15. Technical Soecification bas.s 'If .5.5- 4 4

refers to the pH value of the OS spray water as between 8.5 and 11.0 and a rump :
water pH value between 7.7 and 9,0. The upper limit values for pH as quoted are not

:-
documented in calculation [25.4,1].

1

24 2.10 Sections 2.2.1, Table 6.1 1, and Table 11.21, Technical Soeci6 cation basis 3/4.1.2_

a

refers to the pH value of the sdution recirculating witNn the containment after a
e

LOCA as between 8.5 and 11.0. This value is not in agreement wrth basis 3/4.5.5 so

(see Section 21.3), nor with the value calculated in reference [25.4.1]. The u
discrepancy should be resdved. u

24.2.1, Section 2.3.28 refers to safety requirements associated with hazardous rnatorials, o
Documents stating Virginia Power's commitment to 29CFR1910 requirements have 14

not been located.
is

24.2.12 Sectior's 2.2.2, 4.3, 6.2,13.2.1,14.1.1,14.1.2.14.1.16, and 15.1.3. It is not clear why ta

the NAPS Untts 1 and 2 RG 1.97 Compilance Report [25.3.48] does not !!st 37

Instrumentation to roonitor OS System containment isolation valve position as ,a

instrumentation required to meet RG 1.97 Type B variables. is

q 24.2.13 Sections 2.3.28 and 14.1.28 refer to the OS System design including industrial safetyD so

requirements specified in 29CFR1910. Documents referencing such a commitment, 23

ff any, were not available for review when this SDBD was wntten. When an -
22

appropriate reference is found, it should be included in this system as a reference. 22

If no reference is found, inis requirement statement may need to be deleted or 24*
considered appilcable based on good engineering practice. esD. 7 6.::==

24.4.1 Section 4,1, The UFSAR states that all OS System piping, except for flow test lines, a
is Seismic Category 1, Since the UFSAR is not a referenceable design basis 27

document, the statement should be confirmed.
ra

24.4.2 Sections 4.2.4, item 1 and 14.1.7, !!em 14 refer to the HO System. When SDBD. a
NAPS-HO is issued, it should be verified that the HO System maintains the so

eruironment in OS System component locations- n

24.4.3 Sections 4.2.4 and 5.2.2 refer to the HA System. When SOBD. NAPS-HA is issued 22

it should be conf;rmed that the HA System helps maintain the environment in the ss

Ataillary Building and in the cable tunnel where OS System components are located. 34

24.4.4 Sections 4.2,4 and 5 2.S refer to the HR System. When SDBD-NAPS-HR is issued, ss

it should be confirmed that the containment air recirculation coolers of the HR n

.

-

sDBD-NAPS QS PaoPRIETARY
REVISION NO. 00 C C " 005
EFFIrITVE DATE.: 07/01/90
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Insert 24,7

24.2 W Seetions 2.2.1i . l,3, O .J 4
. .

I
Calculation (25.4.7 ) should be revised to address SG replacement at NAPS 1 and to

% . document why the calculation (as is) is sti!! considered the bounding MSLB analysis for
NAPS Units 1 and 2.

s

s=
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-

25.4 62 SM 429 (no revision number available), ' Shutdown ReactMty Following a i

LOCA,* Virginia Power, October 19,1986
:M ~ INd? t:.7- g C, t.f

25.5 LICENSING CORRESPONDENCE
3

25.5.1 No. 412, ' Analysis and System Modification for Cecirculation Spray Pumps Net 4

PositNe Suction Head North Anna Power Station Unit 1,* Virginia Power, 3
September 16,1977.

s

25.5.2 No. 701, ' North Anna 2 Compliance wrth NRC Regulations,* Virginia Power, 7

August 11,1980.
a

25.5.3 Facility Operating Ucense No. NPF4 (North Anna Power Station Unit No.1) i

November 26,1977, as amended. Section 2.0, ,e

25.5.4 Facility Operating Ucense No. NPF-7 (North Anna Power Station Unit No. 2) si

August 21,1980, as amended. Section 2.C.
12

25.5.5 *10CFR50 Appendbc R Report NAPS Units 1 and 2,* Rev. 6 Virginia Power, is
June 1988. u

25.5.6 Technical Report No. PE-0013, Regu!atory Guide 1.97 Ccmpilance for NAPS. u
Rev,0, Virginia Power, December 19,1989. u

O ' NAPS Unit 1 Inservice Testing Program Plan for Pumps and Valves First255.7 u

Inspection interval Juno 6,1978 - December 14,1990,* Rev. 4. Virginia Power, u
January 16,1989. u

25.5.8 ' NAPS Unit 2 Inservice Testing Program Plan for Pumps and Valves First te

inspection Interval December 14,1980 December 14,1990,* Rev. 4, Virginia 2,

Power, January 16,1989. ::

25.5.9 ' NAPS Units 1 & 2 Anticipated Transients without Scram,' Virginia Power, :s
January,1987.

24

25.5.10 * NAPS Units 1 & 2 Station Blackout Safe Shutdown Analysis, Virginia Power, n
q June,1987, a

25.5.11 NE Technical Report No. 539 Rev. O, * Boron Concentration !ncrease for North :r
Anna Units 1 and 2,* Virginia Power, October 1986. a

25.5.12 NRC Letter to Virginia Power, ACN 8211060248, 'VEPCO Topical Report, a
Qua!ity Assurance Program Operations Phase,' October 6,1982, documenting so

acceptance of Amendment 4 of Virginia Power QA Program VEP 1-4A. si

O4
SDBD-NAPS-OS PROPRIETARY
REVISION NO. 00 e e w ecs
EFITCTTVE DATE. 07/01/90
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INSERT 25.4

L

25.4. 63 02072.2010 US(B) 274, Rev. O, " Containment LOCA Analysis with New
Steam Generator.' June 17,199 L

'
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25.10.27 UFSAR Section 3.2.2, * System Qualtry Group Classification.'+

,

n
-\/ 25.11 ACCEPTED ENGINEERING PRACTICE

25.11,1 Some features of the original design of the North Anna and Surry plants were a

basM on requirements that were t'ot documented in a source that can be
.

Identified or referenced. These requirements were employed to ensure a safe - s

and reliable design ard were based engineering experience, industry practice, ,

ht@ y proven design that existed during the time the plants were
and previousl :

e

T)FT'stc x E Do

25.12 MISCELI.ANEOUS REFERENkTG ,

;

25.12.1 American Society of Heating, Refrigerating, and Air Conditioning Engineers ,a

Guide and Data Book, 'Fa* ment,' Chapter 22, Pages 270 275,1969. n

25.12.2 Design Change Log for N; -S, July 6,1988. 3

25.12.3 PSE-185/ Task Item 328, System Design Basis Documentation, Wginia Power, u
May 5,1989. u

25.12.4 NUREG 0696, Analog Computer input / Output Ust, NAPS, September 24,1987. is

'\

\ 25.12.5 NUREG-0696, Digt:al Computer input / Output Ust, NAPS, October 14,1987. se

O
25.12.6 ' Hydraulic Model Studies of the Reactor Containment Bunding Sump,' Alden u

Research Laboratories, July 1977. ,,

25.12.7 Task Item 107,'MOV Rerate Evaluation GDO 17,* NAPS Units 1 and 2, SWEC ,,

(no date available), to

,

sDBD-NAPS 45 PROPRIETARY
REV1510N NO. 00 S m @ 005

EFFECTWE DATE: 07/Qi/90
25 23
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~

25.10.27 UFSAR Section 3.2.2, ' System Quality Group Cassification.'

__O.?
3

25.11 ACCEPTED ENGINEERING PRACT1CE_ ,

25.11.1 Some features of the original design of the North Anna and Surry plants were
i

based on requirements that were not documented in a source t..at can be
4

Identified or referenced. These requirements were employed to ensure a safe

and reliable design and were based engineering experience, industry practice, s

and previously proven design that existed during the time the plants were r
destroyed.

.

25.12 MISCELLANEOUS REFERENCES
,

25.12.1 American Society of heating, Refrigerating, and Alt Conditioning Engineer.- u
Guide and Data Book, ' Equipment,' Chapter 22. Pages 270 275,1969. n

25.12.2 Design Change Log for NAPS, July 6,1988. u

25.12.3 PSE 185/ Task ltism 328, System Design Basis Documentation, Wginia Power, u
May 5,1989.

34

25.12.4 NUREG4696, Analog Computer input / Output Ust, NAP 3, September 24,1987, u

I
25.12.5 NUREG4696, Digital Computer input / Output Ust, NAPS, October 14,1987,

O u.

25.12.6 ' Hydraulic Model Studies of the Reactor Containment Building Sump,' Alden 4r

Research Laboratories, July 1977. u

25.12.7 Task item 107,'MOV Rerate Evaluation GDC 17,* NAPS Units 1 and 2. SWEC 9
(no date available), to

451 O 9 D C *to -t 3 -1 Sh% Que.hb %b u.xA
uA b% % L_,

.

!
'

.

SDBD-NAPS.os PROPRIETARY
.

l REVISION NO. CO CHMMMS
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During all modes of normal operatlon except col 3 shutdown and refueling, the i
RS System shall provide the means to cool and maintain the temperature of :
the water in the casing cooling tank. [23.11.1] (Casing coollng water is,.

( 3

injected into the outside recirculation spray (ORS) pump suction following an 4

accident to ensure that the net positive suction head available (NPSHA) to the
3

ORS pumps is greater than the net positive suction head required (NPSHR).) r,

(25.1.22) [25.10 2J r

2.2 PEP''ORMANCE CRITERIA
s

This section identifies the performance criteria for each of the corresponding functions e

identified in Section 2.1. The perfor tance criteria establish the objective measure of is

functionality and provide quantifier. don of acceptable performance for satishing the ii

system functional requirements which are identified. Performance criteria are expressed
tr~'

in the most fundamental mane.er to allow the designer / engineer flexibility in establishing is
design features to sat % the enteria. Generally, tne fundamental performance criteria 34

can be ::tLa by many designs. The primary objective in establishing performance is

criteria is to define the fundamental Information needed to design the system that is is
independent of component selection or system configuration. u

The performance criteria identified in this chapter are presented 'c:ualitatively.' The is

performance requirements are simoo in *quantitat!ve* terms in Chapter 6,' Key System is
Parameters." n

The performance crtteria for the RS System are identified in the following sections'

O)
ri

% _,

2.2.1 Safety-Related Performance Criteria n

This subsection identifies the safety-related performance criteria for the RS u
System. Performance criteria related to the same function are grouped 24

together. The following are safety-related performance criteria: 23

1. In support of the heat removal / pressure-suppression function 2s

identified in Section 2.1.1, during an accidental release of high- 27

energy fluids inside containment, the RS System performance as

requirements shall meet those stated in the containment safety n
analyses in order to depressurize the containment to ao

subatmospheric conditions within 1 hour following the accident. si
- [25.10.6] [25.10.7] The RS System design parameters are input 32

into the containment safety analyses, [25.4.1] [25.4.2) [25.4.4] nh9Y [25.4.72 ([24.2.1] thus establishing the following as its safety- 34

, p gq related performance criteria. It should be noted that the as

performance criteria listed below are based on the loss.of- a
coolant accident (LOCA) and main steam line break (MSLS) 3-

since the consequences of these two accidents envelop the a

() SDDD NAPS.RS PROPRIETARYV REVISION NO. 00 c m 2 a cRs
EFFT!CITVE DATT.: 07/01/90

24
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consequences of other accidents (rod ejectloa accident (R8_~A),, ,

feedwater line break (FWLB)) that will cause containment
(D pressurization. [2' 2.2)

3

U
The RS System shall be initiated automatically bya.

.

the containment depressurization actuation (CDA) s

signal, which shall be initiated by a containment s

*high high* pressure signal activated at a r~ ^x containment pressure established in the safety a

g y t 3Q analyses [25.4.2) [25.4.4) [25 4.72) 9

O N' '

b. The CDA slgnal shall activate timers, which will e
delay the start of the RS pumps. This delay will n

'

allow for the adequate buildup of water (resulting 32

from the break and the operation of the OS u
System) in the containment sumps and prevent u

(RS/ ORS pump cavitation at stanup. The is

maximum time delay allowable prior to obtaining 4s

an effective full flow spray shall be as established ir

_ in the safety analyses. [25.4.2] [25.4.4] [25.4.72) g is

The RS System shall pump containment sumpc. ,o

water through the shell side of the RS coolers to 2o

the RS rings at a minimum flow rate established in
ti

O the safety analyses. [25.4.2] [25.4.4] [25.4.72) 'n- 22

i

d. The minimun 7 2rall heat removal coefficient for 22

the RS coolers si'all be as established in the safety 24

analyses. [25.4.2) [25.4.4] [25.4.72) 2s

e. The location of the RS rings, the size and 2s

arrangement of the nozzles in the ring, and the 27

pressure difference between the fluid in the spray 2s

header and containment atmosphere shall support 29

the minimum droplet thermal effectiveness of the ao

sprays assumed in the containment safety at

analyses. [25.7.29) [25.4.4] [25.4.2] [25.4.72] 32

[24.2.3)g 33

f. The location of the RS rings and the size and 34

arrangement of the nozzles in the ring shall 35

maximize the volume of containment atmosphere as

covered by the recirculation spray to support heat r

removal. [25.4.3 t ] [24.2.4] [25.4.4] [25.4.21 a

[25.4.72]D
:s

(,,]/( SDBD NAPS-Rs PROPRIETARY
REVts!ON NO. 00 CHAC;NCOC"3

EFFECTIVE DATT 07/01/90
2-5
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g. To support the postacc ent NPSH requirement of i

the ORS pumps, cold water injection shall be r

] ,g provided at the ORS E ump suction at the rate, ap temperature, and for the duration reouired by the
;

'u/ /
4

y .g. NPSH calculations inciga ith the containment 5

safety analyses. [25.4.4] [25.4.2] [24 2.5) Note that ej
since casing cooling flow is available, credit is 7

taken for it in the containment analyses. [25.4.4] s

[25.4.2] [25.4.72] K $[
h. To ensure that the RS System performance is in se

accordance with the assumptions of the it

containment safety analyses, the containment
it

sump thall be designed to discourago debris ta

transport. Consequently, the total sump screen $4

area shall be large enough to ensure low tump is

fluid velocity (thus reducing debris transport to the is

RS pump suction), and the sump screen mesh 17

opening size shall be smaller than the RS nozzles n
(to prevent nozzle blockage). [25,12.2] [25.8.58] u

[24.2.6] [25.4.45] {z.S . q . Gg} JS,

For completeness, safety.related performance criteria applicable :1

to systems interfacing with the RS System (but necessary for :: 1

proper operation of the RS System) are listed below. [24.2.7) :a

v The OS System and the Safety injection (SI)a. 24

System shall operate as established in the :s

j containrnent safety analyses. [25.4.2] [25.4.4) '

25

[25.4.7 12The above includes cold water injection :7 >C
' rom the OS System to the inside recirculation 2s

spray (IRS) pump suction at the rate and for the :9

duration assumed ir* the NPSH calculations ao

documented in calculation [25.4.2]. [z s' 4. * i3*l] ai Y

b. The Service Water (SW) System shall provide 32

cooling water to the tube side of the RS coolers at sa

the minimum rate established in the safety 24

L analyses. [25.4.4] [25.4.2] [25.4.72] [24.2.1] g asx

c. The maximum allowable primary containment air as

partial pressure versus service water temperatures 3r

and refueling water storage tank (RWST) water n-
temperature shall be in accordance with the :s

containment safety analysis [25.4.2)t
, which is also 43 'ac

p) Q $ . Q. [3'hSDDD. NAPS-RS PROPRJETARY
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In 10CFR50, Appordtx J. [25.1.19] [25.1.53) [25.10.1] [25.5.4] 3

[25.5.5) 2
/* e

2.2.2 Non. Safety-Related Performance Criteria with Special Regulatory Significance
3

This subsection identifies the non safety related with special regulatory .
signrficance (NSO) performance errteria for the RS System. Performance

3

criteria related to the same function are grouped together. The following are e

NSO performance criteria:
7

in support of providing the means to assess plant conditions during and a

following an accident (as identified in Section 2.1.2), the RS System design s

shall include instrumentation that will measure RS flow rate, sump water level, w
and sump water temperature in accordance with the performance criteria (i.e., it

range, sensitMty, etc.) required by RG 1.97. [25.1.33] [25.3.48) [24.2.12] u
[24.2.16] u

2.2.3 Non-Safety Related Performance Criteria u

This subsection identifies the non-safety-related performance criteria for the RS ,s

System. Performance criteria related to the same function are grouped is

together. The non safety-related performance criteria are:
ir

h* 4 ' g in support of the RS System function to automatically maintain the to

temperature of the CCT within the requirements of the ORS pamp NPSHe u~~
analyses [25.4.2[during all modes of operation except shutdown, refueling. 2o

and accident, the following performance criteria shall be met: [25.11.1] at

1. The temperature setpoints for the CCT temperature sensors n
(which initiate the CCT cooling loop) shall be well below that 23

required by the ORS pump NPSH analyses. [25.11.1] 24

2. The heat removal capability of the refrigeration units associated 2s

with the CCT cooling loop shall be greater than the normal 25

operation heat gain of the CCT fluid during the worst ambient 27

conditions. [25.4.35] as

2.3 SYSTEM DESIGN CRITERIA (ANS, N45.2.11) 29

The purpose of this section is to identify the fundamental design criteria of the system ao

based on the application of ANSI N45.2.11. " Quality Assurance Requirements for the si

Design of Nuclear Power P. ants.' as related to design input requirements. Virginia 32

Power is committed to follow the requirements contained in ANSI N45.2.11 in fulfillment u
of its quality assurance orogram requirements. u

SDDD. NAPS-Rs PROPRIETARYg
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!

The RS System consists of four 50-percent subsystems that pump the tump water
|i

resulting from the accident through heat exchangers to spray headers located in the |2

contalnment dome. [25.10.6] [25.8.1] [25.8.2] The pumps for t,vo subs', stems are Insides
{s

the containment and two are outside, and all four subsystems are independent of each
4 i

other in the piped portion of the recirculation flow path. [2510.6] [25.8.1] [25.8.2] s

If a LOCA, a rod ejection accident, a steam line break, or a feedwater line break occurs a

inside the containment, the pressure in the containment atmosphere will increase from 7

the resulting energy release. Depending on the type of accident, some of the fluid
e

released from the RC System or the steam generator will be liquid and will drain f.1m ,

the upper floors of the containment down to the basemat. [25.4.81] Thus, the normal u
containment sump will fill with the drained water, and overflow from its location adjacent u
to the pnmary shield wall into the diversion channel in the basemat floor and onto the

12

basemat floor itself. [25.8.9) The released energy will increase the pressure and u
temperature inside the containment. When the containment 'high hlgh* pressure $4

setpoint is roached, it will actuate the CDA signal, which will in turn initiate the operation u
of the OS System. The OS System will spray water from the RWST (mixed with NaOH is

solution from the chemical addition tank) into the containment, thus increasing the sump it

water inventory. [25.3.6] [25.10.6] [24.2.7] This high pH OS System water, at a se
/ temperature of 40 to 50*F, is also pumped directly to the suction of the IRS pumps to u

.g] reduce the temperature of the sump water and increase the available NPSH at the IRS n
pumps. [25.3.6] [25.4.Q[24.2,7] The remainder of the RWST water is pumped into the X
RC System by the high-pressure or low. pressure safety inje: tion pumps where, along n
with the remaining RC System inventory and accumulator discharge, it cools the fuel n
during the accident and eventually migrates to the containment sump. [25.3.10] [24.2.7] 24

() The combination of the water from all these sources eventually floods the basemat floor n
of the containment and the RS sump screen well. The v.ater from different sources, with :s

cifferent pHs. is mixed in the sump to provide an ultimate sump pH of 7.7. [25.4.76] 2r

The CDA signal also ensures that all RS MOVs are open [25.8.43] [25.8.44] [25.8.48] n
[25.8.49] and initiates timers that delay the start of the RS pumps. [25.8.31] [25.8.11] n
[25.8.12] [25.8.14] [25.8.15] [25.8.28] [25.8.27] [25.8.30] This delay allows for adequate so

buildup of water in the containment sumps and prevents IRS / ORS pump cavitation at ai

startup. [25.4.81] [24.3.1] The IRS subsystems contain vertical pumps located inside s2

containmen The pumps take section from within the screen well. [25.8.58] [25 8.1] u
[25.8.2] The sump liquid is pumped through the shell side of the RS heat exchanger, 34

also located inside the containment, to a spray header in the containment de ne that n
covers a 180-degree arc. The spray headers of erh IRS subsystem cover a se

d;fferent 180<fegree arc, thus providing 360-degree spray coverage. [25.8.8) The RS ar

coters transfer the heat from the hot sump liquid to the water of the Ultimate heat sink ao

supplied by the SW System. [25.3.7] [24.2.7] as

The cooled water is sprayed through two types of spray no.nles to provide proper 4o

containment atmosphere coverage (85 percent when combined with OS System 4

coverage), and to provide proper droplet size for heat and iodine remova!. The larger 42
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droplcts, wtille less effective for heat removal. ensure (due to momentum) that the '. t
sprayed droplets reach the extreme areas. The small fog droplets increase the overall

,

'

i

heat transfer and steam condensation and are effectNe in removal of iodine. [25.4.31]3

[25.4.46) [24.2.3) [25 1.8)
.

The ORS subsystems periorm the same functions as the IRS subsystem. [25.8.1) s

[25.8.2) The suction piping to the ORS pumps runs from the containment basemat RS
s

surnp liner, under the liner embedded in the mat, to the Safeguards Building valve pit. 7

[25.8.8) The suction pipe has a containment isolation valve, which is normally open, and
e

is routed to a vertical cylindrical pressure vessel that serves as the casing of the ORS ,

The ORS pump discharges through an outside containment holation valvepump.
ie

(normally open) and an inside containment check valve to its RS cooler and spray v
header. [25.10.6] [25.8.2) [25.8.1) u

The casing cooling subsystem is a part of the RS System and is provided to increase u
the available NPSH at the ORS pump suction to ensure that the ORS pumps perform u
in accordance with the safety analyses. Upon receipt of a CDA signal, the casing s

cooling pumps start up and inject cold water from the CCT into the ORS pump suction is -
to rduce the temperature of the containment sump water and increase the available

ir

NPSH at the ORS pumps. The OS System provides a similar cemling flow to the IRS -,e

pump suction. [25.8.1) [25.8.2] [25.4.2) [2.5 4. \ %

All electrical compcnents in the RS System have emergency power except for the casing :o
cooling subsystem recirculation and cooling equipment. (See Figure 4.2 2.) Since there . :

,

are four 50 percent RS subsystems being powered by two emergency electrical- nA
subsystems (or trains), the association of the electric source and the RS subsystems is 22

designed to ensure that minimum safeguards are available on the loss of an electrical
24

train. Consequently, all components (i.e., pumps, valves, etc.) supporting an RS n
subsystem are powered by the same electrical train. The OS subsystem that provides a.
cooling flow to an IRS pump is powered by the same electrical train as the IRS n-
subsystem lt supports. Similar electrical compatibility is maintained between the RS a
subsystems and associated casing cooling subsystem and the SW System.- Also, one n
inside and one outside RS subsystem powered by the same electrical train combine to - so

provide complete 360. degree spray coverage. [25.8.1) [25.8.2} [25.10.6) [25.3.8) si.
,

Tb9 RS equipment is discussed in more detail below. n

The RS sump screens are provided to protect the suction piping to the RS pumps n
against blockage. The screen area is designed to discourage debris transport and the 24

screen mash is sized to protect the spray nonles from clogging. The screen wellis an n
enclosure against the containment wall opposite the RS valve pit. [25.8.8) Coarse and x
fine mesh screens are provided on the three vertical sides and its solid top deck .n- i
supports the IRS pumps. The RS screen wellis divided by screens into two 100. percent La J

sections. [25.8.58] Four suction pipes are located inside the sumps. One ORS pump - a
and one low head safety injection (LHSI) pump suction pipe are located in each side of io

sDDD. NAPS-RSn v
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the dMded sump. The suction lines embadded in the containment mat have cylindrical
Intake screens to eliminate vortexing. [25.8.8) [25.10.6)

-

3

p
The IRS pumps are vertical, two stage turbine pumps. They are capable of providing1
a flow of 3000 gpm against a head of 275 ft. [25.4.11) The inside spray pumps are within

-

4-

a cylindrical screen extending from the deck of the screen structure to the bottom of the
s

sump. The pump casing itself 5 about 13 ft long, extending into a shallow well in the
a

sump. The motor and discharge nozzle part of the pumps' casing are on top of the r-
sump screen deck. [25.10.6) The OS pump discharges 150 gpm to a ring header e

around the suction of the IRS pumps in order to supply cool water during the initial
a

phase of the accident for NPSH enhancement. [25.3.6) [24.2.7] [25.4.2) @5 4 \ LQio %

The ORS pumps are located in the Safeguards Building and are also vert! cal, two stageu
turbine pumps. They are capable of providing a flow of 3700 gpm against a head of 290

,

it - {
tt. [25.4.12) The outside pumps have tandem mechanical seals to prevent leakage of - |33

containment water. [25.6.1) [25.10.6J The pumps are mounted on top of a vertical !24
pressure vessel that serves as the well casing. [25.6.6] These casings are is
approximately 50 ft high in order to place the motors at an elevation above the ground is
grade for protection against flooding. The discharge nozzle section of the casing and it

the vertical motor are on top of this casing. The suction line from the RS sump in the is
containment enters the bottom of the casing. The casings are, in effect, extensions of is
the containment liner, [25.10.6] Tne ORS pumps have 800 gpm of casing coeling water 2c

injected into the suction piping during the initial phases of the accident for NFSH- at

enhancement. [25 4.53) [25.4.57] [25.4.83] [25.4.82] 22

A
V The four RS heat exchangers are located inside the containment. [25.8.9) They a.e of n

vertical shell and straight tube design. The higher pressure RS fluid is cooled on the
24

shell side bylower pressure service water in the tubes. The four heat exchangers are a. !
identical. [25.S.S] a |

The RS headers are mounted on the dome liner below and farther from the containment27 -

center than the OS ring headers. Each 180 degree Fw header contains 390 nozzles: as

293 nozzles are of the fine atomizing type and 97 are of a coarse droplet type. [25.4.62] n
[25.8.8) [24.3.2] Nozzle orientation serves to maximize the volume of the containmentso'
being sprayed.

at

Piping from the IRS pumps to the headers does not contain /alves. A blank flanged tee n.
at the headers allows for Inserting a spool piece, to connect to a drain line back to the b
sump that allows full-flow testing of the IRS pumps. The r.ozzles must be plugged for _

.

34

the test. [25.8.1) [25.8.2) Spool piteces can also be installed in the discharge lines of the n
IRS pumps to direct flow back into the diked sump for pump testing. x-

!

The RS System piping (other than the OAS pump suction lines), which connects directly y

to the containment atmosphere and penetrates reactor containment, is provided with
L redundant containment' isolation valves, i.e., an ORS pump discharge MOV and an inside

a
.n

|
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cor'tainment weight loaded check valve. A sjngle isolation valve outside containment
3

is provided for the ORS pump suction to promote reliability and low suction losses. :
[25.8.1] [25 8.2] The suction MOV is in the valve pit in the Safeguards Building, with a

3

fong extension stem to the motor and handwheel above grade level to protect against 4

flooding. The ORS pump discharge MOVs are at elevation 258 ft 3 in. of the Safeguards- s-
Building. [25.8.57] The ORS pump discharge valve motor is also above grade. Both e

suction and discharge MOVs can be operated manually and are handwheel operable. r

from one floor above the piping. [25.8.57] Both MOVs are open during plant operation. a

[25.8.1] [25.8.2) Any containment leakage during normal operation is into the subatmos-
S

pheric Containment. In the event of a leak during an accident, the safety related a
Safeguards Building ventilation system processes the air through safety grade charcoal ,i

filters. [25.8.64] [25.8.67] [25.10.17] [25.3.30] [25.7.24] If major leakage occurs at the -
it

suction valve, the valve pit fills with water and prevents containment atmosphere from u
escaping into the Safeguards Building. The weight loaded check valves inside the 14

containment provide positive closure during normal operation. Furthermore, the ORS is

headers include fittings similar to the IRS headers to support full-fiow tesung. [25.8.1] is
[25.8.2]

ir

The casing cooling subsystem consists of a outdoor cylindrical tank (that provides a - se

supply of borated water at 42*F to 45*F for about 1 hour following an accident), two is -

pumps to inject the contents of the tank into the ORS pump suction (to enhance the to
- .O NPSH during the initial phase of operation of the RS System), MOVs to be activated by,

ai

the CDA signal, piping, fittings, and other small components. [25.4.53] [25.4.57] 22

( A.g ~2. - ( [25.4.82] [25.4.83] [25.8.1] [25.8.2] [25.3.47] [25.4.2] [25.4.4] [25A72phe water issp<
d _

~ pumped to the ORS pumps via redundant flow paths. [25.8.1] [25.8.2] The casing 24

cooling pumps are safety-related, centrifugal pumps, with a cepacity of 960 gpm against 23 -

a head of 101 ft, and are located in the casing cooling pumphouse. [25.4.53] [25.4.57] :s

[25.4.82] [25.4.83] [25.8.61] [25.8.62] The pumps are started by the CDA signal. [25.8.1] 2r

[25.8.2] The discharge from each casing cooling pump is tied to the suction line from as

the containment to the ORS pumps, thus making the line an extension of the :S

containment boundary. [25.8.1] [25.8.2) A check valve, a normally closed MOV, and a so

second normally open MOV are provided in the line to support containment isolation. si

[25.8.1] [25.8.21 A CDA signal ensures that the casing cooling subsystem MOVs are n
open. Containment isolation is maintained after the tank has drained down by the: n
motor operated casing cooling pump discharge valves, which close automatically on 34

receipt of a low water level in the CCT and a low pump discharge flow as measured u-
across the recirculation branch line off the casing cooling pump discharge. [25.8.1] a

,4. qQ
The CCT contents are required to be of adequate level and temperature during plant N
operation. [25;4.2])he temperature of the CCT fluid is reduced and maintained within as

a band of 42*F to 45'F by a non safety related casing cooling recirculation subsystem, o
which consists cf a centrifugal pump and refrigeration unit and is activated by a CCT 1

fluid temperature sensor. [25.3.47] [25.8.1] [25.8.2] [25.3.11] [25.3.12] Since the - a
temperature control of the fluid contents of the CCT is e part cf +e Technical -h
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Whtn a p;riodic recirculttion flow test is p:rformed on the -
$

outside RS pumps, it is necessary to fill and vent the pump a

casing and ensure that the pump seal water lubrication system 3 ,_n is filled, A fill station is used when fitting the outside RS punip 4

seal water system with primary grade water, The fill station-
s

helps prevent damage to the seal head tsnk diaphragm by using a

PCV-RS 107A and 1078 (207A arti B for Unit 2) to limit the 7

filling pressure to 4 psig. RV-RS.100A and 100B (200A and B - a

for Unit 2) set at 5 psig provide a backsp to limit the fill s-

pressure. [24.3.7) Closing of the suction line valve and the to

isolation valve between the pump discharge and the n

containment penetration will allow the pump casing to be filled 1:

with water and the pump to recirculate water through a test line _ ta

from the pump discharge back to the pump casing. 34 -

Periodic recirculation flow testing of the IRS pumps is is
accomplished by removing the straight spool piece in the pump is

discharge line to the RS coolers and inserting en elbow spool ir-

piece to allow the water to flow through a test line back to the is '

containment sump. [25.8.1] [25.8.2] A portable dike secured by is
permenently mounted support brackets is installed around the - n
sump c aring flow testing. The dike will contain approxi- '1:
mately . ^AO gallons of water, which is adequate for filling an RS n
subsystem and properly testing the associated pump. A n
minimum water levelis required in the containment sump and :4

p (-~_ .f portable dike in order to provide the pump with a minimum n-Q acceptable NPSH. [25.4.2(Water is supplied to the sump from )$I
^ - - -

the refueling cavity by a portable pump and piping and is r

retumed to the cavity following completion of the test. Casing a
coolir.g fluid or primary grade water can also be used to fi!! the n
diked sump. The dike is suitably sealed to the walls and floor so

of the containment during testing ano is removed and stored ~

si

elsewhere during normal station operation. [25.7.28] |25.10.6] -n
[24 3.8) n

Following corripletion of the test, strict administrative procedures a4

ensure that the dike and elbow spool pieces are removed and ~n
that the straight spool piece is inse ted to provide th'e proper a-
flow path from the pump through the coolers and out to the 37-

spray headers. 3:

The throttle valves in the test linos [25.8.1) [25.8.2) are used to a
vary the RS pump disc' I pressure so that flow readings at 40

various dischargs peessures are obtained during the flow tests. 4

These points are compared to the pump operating curve, which 42
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System shall also provide water
i

during ORS pump testing through s'
the use of hose connections. 2-

5.2.16 ' Ouench Spray (OS)-- 1. In the event of an accidental - (25.1.16] - 4

release of high. energy fluids in [25.4.1) 5

containment (LOCA, MSLS, REA,
FWLB), the OS System, in _

[25.4.2) .e-

[25.4.4] r-
.g conjunction a,th the RS System, [25.4.72) e,

shall cool and depressuri2e [25.1.21] o

,7, containment to subatmospheric
- [25.1.1 } w-

/ within 1 hour.
-L -3- - -

2. During Condson IV events
- (25.1.22) u

(LOCA, MSLB, REA, FWLB), the [25.4.2) u
OS System shall provide - {g,g , 4, 14,
sufficient flow of low-temperature s

water to the suction of the IRS u
mps to inc,rease available

ir

NPSH. to

3. During normal operations, the (25.3.8) so

OS System RWST shall provide [24.5.3] - to
makeup water to tne CCT, as 21

.

necessary, using a hose 2: '

A connection. RWST water shallV- 22

also be used for IRS pump 24-
.

testing. A portable pump (and :s
piping) shall be used to transfer :s
the water from the refueling at
cavity to the dike and back after 'n:
test completion. - ts - .

5.2.17 Reactor Protection During Condition IV events (LOCA, [25.1.1] so

(RPS) MSLB, REA, FWLB), the BPS si
Systems' Engineered Safety- s

Features (ESF) Actuation subsystem sa

shall provide the CDA initiation 34

signal to the RS eymem, as

5.2.18 Security (SE) During all condition events, the SE [24.5.4] ; 34 ;

System shall pr: vide access control - [25.1.36) n-

to the cubicles containing safety- - [25.5.4} aa

related RS components. [25.5.51- 39
.
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5.2.19 Service Water (SW) During Condition IV events (LOCA, [25.4.4] 3

MSLB, REA, FWLB), the SW System
[25.3.11) .

,.

:-,

shall provide cooling water to the
[25.3.12]

*

2.-
RS coolers at the rate established in [25|4.79] ..

the containment safety analyses. [25,4.77) =g

(The safety analyses provide for a
[25.4.78] s

range of SW temperatures in QS,4. g 3g 7 .

conjunction with other parameters ,.

and are also the basis for Technical h 4 ' A * 17
,

Soecif' cations Figure 3.61.)
so

5.2.20 Station Service During all Condition i events the
(25.2.8] u

Power (ESS) ESS System shall provide non-
[25.12.10] u

Class 1E 480V power to the CCT
u-

recirculation pump and refrigeration
34

unit motors. u

.g

.

1
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Table 6.01. Key System Parameters. Safety Hdated funchns.RS Systan

(A) (B) (C) (D) (E) (F) (G)ltem System Operating Design
tJo. Parameter function Condtion Requirement Reference Remads

1 Spray Effective Time after COA Condtion tV Max: 300 sec Containment Safety Analyses Trne after CDA by which RS sprays sha3x de# wared at the
_

Trne signal when fut .LOCA [2542] (see Table 11.15. item 6 sted now, h contaavnent atmosphere.per safety anafyses. Theflovt RS sprayis . MSLO [2544] and Sec. 22.1) sprmy ettective time aodresses diese( sequencing. & Jay h purrpdelivered in .FWLB [25 4.72) startup to avoid cantation, pump "up to speed *ano systm fiscontainment .REA [24 2.1] tane. The IRS and ORS pumps'startup(at the receipt of the
[25.12 2) CDA skynag are delayed by means of inners by 195 and 210
{243.1] secs.tes,>ectrvely. to alow borated water to accumulate h the
@ f.g- O *t] sump. This deisy is necessaryfor RS pump operation without f

cavitation (or aestion of a wortes core) to the extent that wouldh-4 A * 9] impact the system operation. (ft shoukibe noted that to ensere
containment depressurtzstionin ace >rdance wtth the asfety
analyses, the CDA signal is initiated prior to an h containment
pressure of 30 psia )

b (t O W I 1,2 Flowsate !RS subsystemRow Condtion IV Mw
Containment Safety Anstyses IRS pump Sow rate used h safety ana! ses. Thispw rate also Nrate to RS headers .LOCA 3300 gpm (see Table 11.15. item 2 is used in the RS pumps NPSH arpss. [25 42] A Sow greater. MSt B [2542) and Sec. 2 2.1) than that used in the NPSH analy(s could reduca areBatAe '

,

.FWLB [2544) NPSH and impact system operation (Sec.11.1.4 and [24 611). 7

.REA [25472] Note that to ensure that this flowsate is avamable. NPSH and
[24 2.1)

c, head requirements are addressed (see Chapter 12) Further-
O g, , g p] more. a containment sump sueen mesh openbg aire that 4c0 prevents passageof parbcles farget than 025 hches h dameter

{g,.,t4 A O] {to prevent RS norzte blockage) and a sump screen auriace.

area of 168 sq ft (to reduce sump debris transport) are designy
f features provided to ensure that tr IRS Sowrote remahs in

accordance wrth the safety analyses.125.4 4)[25fL5ej[25122) 25-V f.
'

N {W44 - GQ -3 Flowrate OAS subsystem Condition IV Mn Containment Safety Arialyses ORS pump Sow rate usedin safety anal ses (Rema4s provkted3 #yflowsate to RS .tOCA 3640 gom (see Table 11.1-5. Item 2 for IRS subsystemEowsate ere ofso app 6 cable to OASd headers . MSLD [2542] and Sec. 22.1) subsystem )
ST .FWLB [25.4.4j
A_ .REA (25470}4)

I24211b Ca* c 0m
j

[1L^t - Z. - %~ll
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Table 6.1 1. Key System l'asameters. Saldy Hdated Fundams.fG System

(A) (D) (C) (D) (E) (F) (G)liera System Operatsg Design
No. Parameier Functsn Cond, tion Requrement Reference Remark s

4 Flowsate Cassgcoohng aid Cond> hon IV Mn: ORS Pump NPSH Anatysis To support ORS F%mp NPSt1 requirements, the casing coolog
p

injec!kas hto ORS .LOCA 800 gpm (see Table 11.15. Item 13 pumps provide cochng trow to the pumps * suctkut [24 62) Notepump suction . MSt B [25.4 2] and Sec. 2.2.1) that since cashg cooang now is avadatge, andt la takeri for N in
.TWtB 7544] the containment anatyses. (The OS System provides the coonng Y
-REA ' 4 72] Bow requked et the IRS pumps * suction to supporithe IRS ,y

12511) pump NPSH requkements )

5 Temperature CCT temperature AH Conditior's Mac 50*F ORS Pump NPSH Analysis The plant Technical Speci6 cations ensure that the CCT
except (2542] (see Tatde 11.1-5. Rern 11 temperature is maintaned below 50*F to supportthe ORS
. Cold Shutdown {25 4J and Secs. 22.3 and 22.1) Pump NPSH requirements Also see Rem 1. Table 6.31. (Note K. Refueing 1(j112 that shce cashg coo 5ng Bow is a vasade, oedt la takom for k h

[2511] the containment anatyses )
[24 2.5]

6 Volume CCT volume All Cond<tions Mn: ORS Purm NPSH Analysis Useable volume of water h the CCT requked to support ORS
except 95.00C :al (see Table 11.1-5. Item 10 Pump NPSH requkements. Cas%g cookng tank volume is
. Cold Shutdown [2542] and Secs.22.3 and 222) maintained by the plant TectC Specifications at a Amed
. Refueling [2544] volume greater than this design requkement. Incessbg trre

[25.4 72] volume of avaRable Suld h the cashg coonng tank to greater g/d
25.5 1] than that specer.ed by Technicaf Sr ecifications could knpad

[24 2_5) ut:imate sump pH and maximum nood sevel b conteinment.8
e -

(Note that since cashg coo $ng Cow is avaEsble, cedR is taken

9 for R h the containtrent anafyses )

h LO t+ - 13't)"
.

2g* 2- O ]
9
&
E'
?
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Table 6.t-1. Key Systan Parameters. Safetyftelated Funcsons.RS Systen

v

(A) (B) (C) (D) (E) (F) (G)Item System Oper' ing Design
No. Parameter function CondeSon Requirement Reference Remarts t

7 Chemistry. CCT bocco A5 Cond6ons Max; Support sump pH and St The CCT boraSon level is intended to t,e the same at the RWST.concentration except 2400 ppm System function
Note that the " minimum" vah.re is based on St System. Cold Shutdown ihn: (Table 11.1-5. Item 12 arid performance requirements and the *rnadmum*ialue ort sumpHefuehng 2300 ppm Secs. 2.2.2 and 22.1) pH (or lodne aemowag re<pAements.

[25476]
[24 2.10]
[2429]
[24 2.11]
[25 4 129]
[25.1.60]
{2558)

8 Heat Transfer Heat removal Cond. tion N Mn: 3.55 E6 ContainmentSafety Analyses Required heet removal capabdity of the IRS coolers to suppoctCoefbcient - capabdi*y of IRS .LOCA Deu/hr*F (see Tabte 11.1-5. Item 3 containment anatyses. [.he tempvature and Row rate of thecoolers MSLB (25421 and Sec. 22.1) tube side c! the RS cooler as required ty the containment.FWLB [25 4.4] analyses is documen'ed b SD80 f4APS SW [24.631).REA [25472}
[24.2.1]

9 Heat Transfer Heat removat Conddion N Mn: 3 65 E6 Contan' mentSafety Analyses Requered heat removal capability of the ORS coolers. (RemarksO Coefncient capabdity of ORS LOCA Otu/hr*F (see Table 11.15. Item 3 provided for the IRS cooler heat removal capabary are also -O'
cooters .MSLB {2542) and Sec. 22.1) app # cable to the ORS subsystem )@ *FWLB |25.4 4j

L .EEA 125 4 72]u

&[24 2.1) ,

'

3> 10 Droplet Thermal Heat removat Cond> tion N Mn:O9 Containment Safety Anab ses Dropict thermal effectiveness (based on droplet Ge. spraff.@ Ef!ecsweness capabeayof RS .LOCA [25.4 2) - (see Table 11.1,5. item 4 notzte anangement. and droplet fat berght) assumed h safety
.

m droplets . MSLB [25.4 4) and Sec. 2.2.1) anafyses. [24 6 4][242.3][24.3 2)$ . FWLB [25.4 72)E
.REA s [24 2.1]I

p - -J -

;y m s..waS )
SDDD NAPSRS h~
REVISION NO.00 PROPRIETARY
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lable 5.1-1. Key Systein Parameters. Safety H&ted fundxms.RS System ' gy ->
'

(A) (U) (C) (D) (E) (Q (G)
/

| !!em System Operatog Desgn
tJo. Parameter function Cond ,o Heguirement Referexe Re narks

11 Spray Coverage ' Containment Condition IV Mo: Fission product s. Spray coverage based on erising config. atton [25 4 3tj and,

Volume volume covered by . LOCA 1,401,00011 temoval (see Table . ..e-5 used in :ontroiroom dose analysis. Not hat the centainment
3

RS sprays . MSLB [25 4.75] Item 5 and Sec. 22.1) safety anatyses (25 42][25 4.4][25.4 72]and the alte boundary.FWlB dose analyses [25 4 3][25.4 73][25 4 74] assurae an efectne
.REA

100% cf containment volume covered by rMasiation spray.
[24 2.4]

o
O
to

9
a

E
"
.

>
E
a
9:
x

I
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h
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a
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length or the setting of the pump raised
5

about 1 ft. [25.7.27] [24.7.1) ::
'

The casing cooling systems for Units 1 and 2 were originally designed -\- 3

for one chiller for each CCT, The maximum temperature to be allowed
'

4

by the Technical Soecifications was 65'F; accordingly, the chiffres -s.
would be set at 55'F, which would allow approximately 8 days for the =s

water to rise from 55' to 65'F following a chiller failure. Subsequent -r
NPSH requirements forced the design basis temperature dcwn to s-

50*F, thus requiring the chiller to be reset to 4TF, which allowed less
e

than 2 days for the water to rise from 4TF to 50*F. Consequently, a - io

second chiller unit was provided as backup for the casing cooling - n
systems for both NAPS Units 1 and 2. [25.7.13] (Currently the chillers

12

are set at 42*F.)
.!is,

It should be noted that in accordance with the system classifications 14

used by SWEC (which corresponds to the ANSI B31,7 Class 11 and - is -
Class ill classifications) the RS System safety related mechanica! is
components (and piping) were designated 02 with the following 37

exception. The portion of the casing cooling subsystem that lay te

beyond the normally open casing cooling pump discharge isolation' is
salves up-to and including the CCT was designated 03. The to

remainder of the system (i.e., the portion of the casing cooling ~ ri -

subsystem that supported. cooling of the CCT fluid) was designated -:

non safety related. [25.8.1] [25.8.2)
23

In 1978 NAPS Unit 1 introduced a cross connection between the RS 24

ard SI Systems. (specifically between the ORS pump discharge point 25

and the LHSI pump discharge) to provide a long-term backup im the rs

LHSI in case of LHSI pump failure. [25.12.1] This connection was not 27

.n. ended to be a part of the design bases and was to be allowed only :s =I

if reactor temperature was less than 200*F. This design change (DCP. :s -
7841) was made only to NAPS Unit 1 and was provided as additional so

assurance of core cooling (in the event of an accident) prior to si
completion of the required long. term pump testing to demonstrate the n

/ reliability of ths RS and LHS! pumps. [25.5.3] [25.10.12] [24 S.1) The _-
- ss.

LHSI pump's reliability was subsequently demonstrated, thus 34 -
. -j

.\ nM '7. ) elin,inating the need for the cross. connect. [25.5.10] Consequently, _ ss 'l

the RS System design at NAPS Unit 2 does not include the cross- 'as

connect. [25.8.1] [25.8.2] sr

D-

1

=
.

sD BD-NAPS.RS.

PRoPRILTARYREVis10N NO. 00s
CHPo7N00.CR5

EFFECEVE DATIL 07/01/90 __

75 .
~

!

IDC 9013-1, Appendix 4-9. Page 140:



L

I _lnsert 7.1

in the late 1980's, it was noted that the SGs at NAPS.1 wora experi:ncing corrosion rcGled
degra vtlon resulting in the requirement for frequent inspection, and plugging of a
signtficant number of SG tubes. Despne improvements in secondary water chemistry, tube
degradation continued to occur, in 1990, engineering efforts were initiated to replace the

. SG lower tube bundle assemblies at NAPS 1. The replacement SGs were to be fabricated
V and analyzed to standards which were at a minimum, equivalent to the existing equipment.

[25.12.11), As noted in Design Change Package DC 90-131 [25.12.1 1, the new Model
51F SG was an improvement over the old Model 51 SG and from a safety analysis
perspective, could be considered a ' replacement * for the Model 51.

One of the differences between the old and the replacement SGs was ine thermal
insulation. The new insulation was a fiberglass blanket type which exceedN the design
requirements of the existing insulation. However, due to the direction receivW in GL 85-22
[25.1.66) analytical models (in accordance with RG 1.82, Rev.1 [25.1.63]) had to be
utillzed to estimate post LOCA head loss across thn containment sump screens due to

,

insulation debris. This analysis, [25.4.138), resulted in the development of new values for
the NPSH available at tha ORS and IRS pump suction and a new containment LOCA
analyses for NAPS-Unit 1 [24.2.17] [25.4.139) -

O

P
'

01287.B07

DC 90131, Appendix 4-9, Page 141
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RECIRCULATION SPRAY SYSTEM
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_

Table 8.21. Regulatory / Safety Guides, Regulatory Guidance Documents, RS SiMem,
North Anna Power Station,,

i: I
''

Regulatory Guide Title
"

__

1.1 * Net PositM Suction Head for Emergency Core Cooling
and Containment Heat Removal System Pumps / (Safety

Guide 1). November 1970.[25.1.22] [25.10.2)
1.4 ' Assumptions Used for Evaluating the Potential

Radiological Consequences of a Loss of Coolan' Accident
for Pressurized Wawr Reactors / (Safety Guide 4),
November 1970. [25.1.5] [25.10.2)

1.26 ' Quality Group Classifications and Standards.* (Safety
Guide 26), March 1972. [25.1.25} [25.10 2}

1.46 ' Protection Against Pipe Whip Inside Containmentf
May 1973. [25.1.47] [25.10 2]

1A8 " Design Limits and Loading Combinations for Seismic
Category 1 Fluid System Components / May 1973.
[25.1.48] [25.10.2]

1.64 'Oua!ity Assurance Requirements for the Design of Nuclear
Power Plants? June 1976.[25.1.54] [25.5.61

1.97 ' Instrumentation for Ught Water Cooled Nuclear Power
Plants to Assess Plant and Environs Conditions During and
Following an Accident? May 1933.[25.1.33] [25.10.2)

(l [25.3 48]V
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p. Table S.2-4. Other Regulatory /Inforrnation Guidance Documents Regulatory Guidance(j Documents, RS System, North Anna Power Station

Document Title

NUREG 05SS (NAPS Unit 2) * Interim Staff Position on Environmental Qualification of
Safety.Related Electrical Equipment,* July 1981 [25.1.28]
[25.5.2] [25.3.56] [25.10.28]

TID 14644 * Calculation of Distance Factors for Power and Test
Reactor Snes,' March 1962. [25.1.31] [25.10.7]

NUREG 0737 (NAPS Unit 2) * Clarification of TMI Action Plan Requiremer'ts,* November

1980.[25.1.23] [25.5.5]
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Table 8.31, Ucensing Design Basis Requirements and Commitments bpdated Final Safety
Aigsis Report, RS System. North Anna Power Station

LIFSAR Section No. Requirement

622[25.106) 1. In order to ensure long. term reliability Refer to
of the RS coolers, following each Section 13.3.1,
periodic test, the RS cocdert, shall be item 1.
put in dry layup.

2. The containment depressurization
systems shall provide the ECCS
System wnh water for effectNe core
cooling on a long-term tosis after a
LOCA.

612.2 2 through 6.2.2 2.5 1. RS pumps, MOVs, and check valves Refar to
[25 to 9) shall be fabricated in accordance with Section 13.3.1,

Draft ASME Code for Pumps aM nem 7.
Vanes for Nuclear Power Plants
(1Me). [25.2.2]

2. Piping fabrication, installation and
testing shall be in accordance v .h

ANSI B 31.7 (1969). [25.2.4) .h

3. RS coolers shall be designed to ASME

Codo Section 111 C (1968). [25.2.16]
O
V 4. ORS pump casing shall be designod to

ASME Code Section til B (1904).
[25.2.5]

62.2(25.106) The containment deoressurl2ation systems shall Refer to
15 4 1 [25.10.7) reduce the concen'Jation of radioactive iodine in Section 13,1,1,
12.1.1 [25,10 23) containment atmosphere quickly so that for any item 5.

outleakage during the time the containment is
.

'

above atmospheric, the resulting dose is within

the limits of 10CFR100.t1 [25.1.3]

6 2 2 [25 to 6) The containment deprenurization systems shall Refer to
15.4.1 15.10.7) cool and depressurize the contain.r.cni structure Section 13 3.1,

to subatmospheri pressure in less than 1 hour item 3.
following 1 LOCA.

M duhv4 k .NN t f\\, W(y Q . ~7. 7. . , + ( 0 C. h (A.
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Identified txlow are some of the safety analyses that established RS Systcm i

design and that were necessary to ensure preper operation of the RS Systen.
dunng a LOCA or a MSLB.

3

d
1. Minimum RS System Flow Requirements (and associated 4

parameters) to Support Containment Analyses s

The minimem RS and SW Pow requirements are based on the e

accident design cbjectives for the Containment Building. A r

number of postulated primarv and secondary high energy line
|e

breaks are considered, all of which discharge high energy fluids |

into the containment. The rate of heat removal from the |a

containment via the RS, OS, and SW Systems must be of u

sufficient magnMude to maintain the contalnment peak pressure it~-
tselow 45 psig [25 4.1) and reduce the pressure to beldw u
atmospheric conditions within 1 hour. After 1 hour, the RS and u
SW Systemo must remove sufficient heat to maintain is

subatmospheric conditions in the containment in the long term. u
R$ System operation in the long term is addressed in ir

calculation [25.4.85). The minimum RS and SW flows are a
calculated in [25.4.11), [25 4.12), [25 4.13), [25 4.32), [25.4.49), a
and [25.4.51). o

The flow rates are used in part to calculate the minimum overa!! ri

heat transfer coefficient and other specrfications for the RS n
coolers. [25 4.14] [25.4.37] [25.7.11] Throttling down the SW n
flows to the, RS coolers in the long term is addressed in n
calculation [25.4.77). n. _

f
I -

y . q .g- The calculated minimum flow rates, spray droplet thermal n
L effectNeness, and overall heat removal coefficients are used as n

{"q q, tr' puts in the containment safety analyses. [25 4 2] [25 4 4) n
[25 4 72] [24.2.1]Jhe containment safety analyses confirm the, n

' acceptabihty of these parameters and thereby establish their n
minimum allowable value, it has been determined in [25.4 20] a
that, after 24 hours (with minimum safeguards), one IRS pump u
is sufficient to remove decay heat and the remaining pump n
(ORS) may be shd down. >,

2. Maximum RS and SW Flow Requirements n

There are no documented requirements on maximum RS ' low n
rates. However, the use of an RS f!OW rate higher than that r

addressed in the NPSH analysis may create a situation where a
the RS pumps could operate with insufficient NPSH. [24.6.1) n

O SD D D. NAPS-RS PROPRIETARYV Raisios so co c e u cas
EntcmT DATL 07/0100t
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The safety analyses do not impose a requirement on the
i

nuximum SW flow s|nce any flow greater than that used in the t
' minimum flow * safety analyses'would reduce containment

3

temperature and pressure at a faster rate.
.

3, RS Pump NPSH Analysis
s

_.'7 la addition to the containment analyses (see item 1) and as part 6

.g of the system's safety analyses, NPSH analyses are performed,

i/ on the RS pumps. [25 4 2kThese analyses determine that
e/v minimum available NPSH is adequatu to ensure that the RS
i

System can accomplish its intended function. These analyses so
' periorm a spectrum of sensttivrty studies that address the si

following:
it

a. Break location u
b. Break size

$4

c. Minimum / normal ESF : -
d. SW temperature -

se -

e. RWST temperature [254 $ Nr' M
C12 4 m '

RS pump NPSH analyses are performed for the LOCAQ24.2.5)in

To ensure proper operation of the RS System, the RS pumps is
are delayed to ellow water to accumulate on the containment n
floor. [25.4,33] [25.4.43] [25.4.81) [25.12.2] [?4.3.1] A delay time si
of approximately 3.5 m;nutes was rassumed from the time the 22

containment 'high.high' pressure signal is re3ched to pump 22

startup. The NPSH analyses verrfied that the combination of the 2

minimum conta!riment attaosphere pressure and the water :s

accumulation in the sump at 3.5 minutes following a COA was a
su'ficient for the purpose of meeting the RS pumps' NPSH 2r

requirements. The containment analyses (see item 1) verify that :s

this delay (which corresponds to a spray effective time a
of 5 minutes [25.4.111] [24.3.1] after the COA signal and n
accounts for syr, tem fill time) [25.4.56] is acceptable and meets at

the required performance necessary in the containment safety at
analyses. [25.4.01] [24.3.1] n

Some of the early NPSH analyses performed on the R$ pumps >4

showed that the available NPSH was less than the required n
NPSH. Consequently, both hardware changes and a series of a
analyses referred to as 'NPSH fixes' were required. Results of u
these analyses are discussed in detail in reference [25.5.1]. n

f) sDBD NAPS RS
PROPRIETARY'V REVlSloN NO. C0

CH51 wJocR5
EJTTCTIVE DATE 07/01/90
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The NPSH analysis [25.4.2]gestatilshed a s.econd set of
requirements for flow and a dedicattd water storage capacityin :
order to aChleve adequate NPSH results. The IRS pumps

2

require a minimum bleed flow of 150 gpm per pump at a
4

riuximum temperature of 507 from the OS System. [25 4 23] s

This increases the available NPSH by decreasing the water
s

temperature entering the IRS pump suction. The ORS pumps r
require a much higher flow of 800 gpm pcr pump at a maximum

e

temperature of 50'F to satisfy NPSH recuirements. [25 4 24J s

[25425] [25.4.53) [25.4.57] (25.4 61) [25 4 82] [25.4.S3]'o
, [24.6 2). The water for the OAS pumps is taken from a

41

K dedicated casing coonng tank with a required volume of 90.000
.? s . Q. Mh gallons, the impact of which is included in the containment

4r
,

si\

analyses. [25.4.2) [25.4.4) [25 4.72),Jhe sizing of the chiller unitsh'D' / required to maintain the casing cooling tank temperature is
( u

documented in calculation [25.4.35). 's

in addition, the availability of sump water to support RS pump ir

operation is analyzed for the LOCA and MSLB accident. These is

analyses address break effluent water * lost'in the reactor cavity is
as well as entralnment of containment sprays in the atmosphere to

or on surfaces (as a film) and calculate a ' delay'in the transport 25

time of the spray water to the sump. [25.4.127) [25.4.128) ::
[25.4.81) It has been determined in calculation [25.4.81) :)
[24 3.1) that there may be insufficient sump water inventory 24

during the initial startup phase of the RS pumps during an a
MSLB, which could result in some RS pump cavitation. a
However, manufacturer's data and tests show that the period of tr

degraded flow will not impact the long-term operation of the RS :s
pumps. n

4. RS Coverage for Heat Removal and Fission. Product Removal ao

The RS nonles and noule headers are arranged in general to at

accominodate the requirements set forth in 10CFR50, Appendix 22

A, GDC 38. The basic requirements deal whh postaccident heat n
and fission product removal. Spray header rings and spray-

34
%-

nozzles are designed to maximize the sprayed containment n
volume. Sprayed volumes are discussed in Section 6.2.2 of the- x# 4' OU
FSAR and are documented in [25.4.31] and [25.4 59]. The ar

g containment safety analyses [25.4.2] [25 4.4] [25 4.72]4nd the(
, ,

s -J s!te boundary dose analyses [25.4.3] [25 4.73) [25.4.74) assume a
N -

an effective 100 percent of containment volume covered by 4a

recircutation spray. The Control Room dose analys s [25.4.75} 41

f SDDD.NAFS-RS
PRoPPdCTARY'n REVISION No. 00 C#" "

ETTICTVE DATT., 07/01/90

11 7
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uses the spray Coverage based on existing configuration A,,

documented in calculation [25.4.31] [24.2.4].

( The RS droplet effectNenoss dirt,:tly controls the in. .i % ,

removal from the containment during a postulatee !.Ol' aw . :

MSLB. The RS droplet effectiveness depends on dron y; s^

[25.4.30) [24 6.4) fall height, [25 4.29) and environinent and
d.4 *l] spray temperature and pressure, and is assumed |24 2.3) to be

e

7

j __ 0.9 and used as input in the containment safety analyses.
DM ' 2 ' O [25 4 2] [25.4.4) |25.4.72) he RS nozzle design is discussed in

e

[25.4.34),[25.4.46),[25 8 , and [24.2.3).
so

The containment sump water pH is controlled by the add; tion of si ,

NaOH solution via the OS System. [25.4.76) [25.7.3] [25.7.4) Ii

The NaOH addition enhances fission product removal and ~ is |

provides an environment that minimizes the potential for stress 54 i

corrosion cracking of components.
$s

5. Single Failure Analysis
sa

The RS System has been designed to withstand a single failure, ir

as defined in Appendix A of 10CFRS3. ,e

The RS System contains two identical recundant subsystems, se

each powered by a separate emergency diesel generator. Each to

subsystem (composed of one ORS and one IRS pump) is si
designed to have the required performance needed for heat 22

removal during a postulated LOCA concurrent with fhe most 23 .

limiting single fauvre. The containment LOCA analy:4s125 4.2) (29 W IM
establist the most limiting failure as the loss of one train. A 'n

2.q,2.+ n ]
The single failure analyses for the MSLB [25.4.72) identify the ah
failure of one emergency bus coincident with the failure of the 2r

nontetum valve in the ruptured steam line as the worst case ta

scenario. While the assumption of two failures is conservative. n
It may not be overty conservative since the nonteturn valve so

fauure results in additional steam releases eal1y in the transient at

before the containment heat removal system starts; whereas the 32

emergency bus failure results in a conservative prediction of the sa

long term pressure and temperature response. This approach 24

simphfies the single failure analysis since the number of break as

size / power level / single failure combinations that must be a
analyzed is reduced. 37

(~} sDBD-NAPS RS
PROPPJETARYQ REV1SION No. W C * 1No.088

EJ1TC1BT DATE: 07/01/90
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The RS pump NPSH analysis establishes that full operation of a

; the RS System (1 e., no faDure) results in the most limiting or :
Icmest available NPSH. .

3

O
6 Containment Recirculation Sump Requirement .

To promote p+oper operation of the RS System during a :-
postulated accident, tha containment and containment a

recirculation sumps are designed to the following requirements: r

a. Sump screens designed to prevent the flow of a

panicles larger than the diameter of the smallest s

RS nozzle orrfice to prevent recirculation spray .$o

blockage. [25.4.30) [25.8.58) 6 |
,

b. Area of sump screens large enough to support low it

water velocity in the sump so as not to encourage is

debris transport and assure that the sump screens $4

will not clog to the extent of creating a major
',

is

reduction in system flow rate or causing pump ,e

cavitation. [25.4.42
[t.5. LP \ 3,23 ] [25.4.45) [25 4.56) [25,12.2)

. it
*

c. The minimum acceptable containment sump water *a

level necessary for RS pump operation without - se

cavitation or creation of a vortex core, [25 4.33){t.i'2%'\3'-(
n-'

|25 4.43) [25.4.67) [25.4.68) (25.4.81) [25.12.2]
[24.3.1) (Maximum sump water level is n >-
documented in [25.4,84).) :

,

|d. An ultimate containment sump water pH of 34

approximately 7,7 to support lodine removal from rs

the containment atmosphere, [25,1.8) [25 4.76) and _ 26 :

/ minim 12e the potential of stress corrosion cracking rr !

/ \ %s d b in safety.related equipment [25,7,3) [25.7.4). rs

C W %"4 >
It should be noted that, in general, debris formation in re

containment is reduced by: m

a. The use of qualified paint inside containment to the - si -

'

extent practical to miniml?e the potential of sump 3r>

screen - blockage _by dislodged paint chips. . as

[25.6.15) [24.11.3) : Surfaces painted : with- p

unqualified paint are covered with a stainless steel .35 ;

screen to retain the dislodged paint chips. as

[24.11.4) 37

O' sD DD. NAPS.RS PROPPJETARY
Revision NO 00 CHP1%m CR$
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b. The use of truriel Insulation wtilch, to a degree, i

resists godding and transport to the sump a

screens. [25.6.16) [24.11.5) It should be noted that 2O
) all exposed insulation in containment is jacketed a

with stainless steel or silicone rubber impregnated s

fibergfass cloth encased in a stainless steel mesh e

7- and is designed to withstand a post-LOCA r~'

environment. [25.5.34) e\ c y \\ > \* N
c. General containment design. such as the use of-

,

'.
grating In subcompartments, which resists to

transport of large debris. [25.8.9) u
_

_

Additionally, the containment recirculation sump is divided by al is7^
!

fine mesh into two redundant sumps cach sump supporting o
\ n g,& (N one RS subsystem. Consequently, no single failure could result, u

(<w b ('g gg .c in the clogging of all suction points to !' 1 System. u
s _ . - - - .

11.2 SUPPLEMENTARY ANALYSES is

This section identifies and discusses any supplementary safety analysis performed for $7

the RS System, in addition to those analyses required by Section 11.1. Each analysis is
is described briefly below ard is summarized in Table 11.21. in

There are no supplementary safety analyses performed for the RS System. 20

r
C 11.3 HEAT DALANCE ANALYSES ti

This section identifies heat balance analyses that have been performed for the RS ::
System Each analysis is described briefly below and is summarized in Table 11.31. :)

There are no heat balance analyses applicable to the RS System. 24

4
; T

i
7
'y
3
3'

,m SDBD. NAPS RS PROPRILTARY
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The calcu!ation that determines the a.adable NFSH at the RS pumps for NAPS 2 does not addrets head
loss acress tne sumps screens resutting from accumulatinn of post acciderit insulation debns (25 4 2) This
calcuLition reflects the enginal hcensing basis for NAPS 1 and 2 Ahich does not include a commrtment to
Reg Gude 182 (The lssue of sump blockage was addressed via erpenmental results. Prior to indial

(' operation, Alden Research ubs aas hirod to build a mcdel of the NAPS containment sump to ascertain the
k absence of hydraulle phenomena that could affect NPSH. Tests incorporating vanous pump and flow

combinations under drtferent poss.ble restnctions, such as screen blockage, were undertaken, Design
mce:f. cat;ons aere made as necessary Io address problem areas ) Howes er, subsequent to SG replacement
at NAPS.t, and a self imposed commrtment by Virgin'a Power to GL B5 22 (25.1.66), an ant,tcal approach
was uud to datermine the head loss across the NAPS-1 emergency sump screens. The analyses uses the
guidance of Reg Guide 1.82. Rev 1. and deselops a plant speerfic model that idertifies the break that
potentially generates the largest quantrty of debris, determines the portion of tho debris that reaches the
cump screens and determines the head ! css across the sump screen due to this accumulation of debris.
[25 4 138) This head loss is then factored into the RS pump NPSH analysis for NAPS 1. [25 4139)

-
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Table 11,15. Plant Safety Analysis Parameters, RS System, Condition IV Events . Limiting
Fauhs, Event: LOCA, MSLB

Parameter Reason

1. Containment *High High* W_ hy This pressure setpoint is used in the
Pressure Signal Setpoint plant safety analyses (25.4.2]3

Containment *high-high* {k6S'I3 f[25.4.4] [25.4.72] [25.7.41) [24.2.1)
to start the ' delay * timers associated

pressure signal setpoint shall
[Lq . :t. qg wfth CAS and IRS pump startup,.

be such that the CDA signal inante casing cooling injection, and
is initiated prior to an in- activate all RS System MOVs.
containment pressure of 30
psia.

Orlain A pressure setpoint of 24.7 psia is~.

used in the safety analyses.
However (as documented in the
analyses) It has been determined
that a CDA initiating pressure of 30
psia is acceptable.

Impact A change in the CDA setpoint may
impact the safety analyses
depending on the magnhude of the
change Consequently, any change
in the setpoint would have to be

(Q evaluated for impact on the safety

C/ analyses. Setpoint changes should
also address the need to avoid
spurious alarms.

SDDD NAPS-RsI() PROPPJETARY
REVis!ON NO. 00 m w m cas
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Table 11.15, Plant Safety Analysis Parameters, RS System, Condition IV Events . Umiting
Faults, Event: LOCA, MSLD

Parameter Reason

2. RS System Flow Rate y!.hy These are the minimum required
flow rates that satisfy the plant

The minimum IRS flow shall '
r,3fety analyses [25.4.2] (25.4 4|

be 3300 gpm. The minimum
(25.4.13] (25.4.14] (25.4.72|ORS flow shall be 3640 gpm. [25 4.77) (24.2.1) design basis of
depressunzing containment within 1

3
hour, maintalning containment

,g33] pressure at less than 45 psig, and
maintaining subatmospheric

,q.g
_ _ _ conditions after 1 hour.

Oriain The flow rate originated as an
assumption that was verified by the
performance of the containment
safety analyses.

,[meact The flow rate directly impacts the
heat removal rate from
containment A decrease in the flow
rate could result in not meeting the
design basis objectNes. It should
be noted that the hect temoval rate
is dependent on the heat transfer
coefficient of the RS coolers, which

A is in part also a function of SW flow

U (see the SDBD for the SW System).

i

|
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Table 11.15 Plant Safety Analysis Parameters, RS System, Condition IV Events . Umtting
Fautts, Event: LOCA, MSLD

) Parameter Reason
3 RS Cooler Heat Transfer V, h v These va'ues represent the minimum -- sCoefficient

required heat removal capability to
1.atisf/ the plant safety analyses' gg,N.g

-

The minimum containment
|25.4.2) [25 4.4) [25 4.72] [24.110]3 N. 'DCheat transfer capability of an [24.2.1) design basis of maintaining

IRS heat exchrnger shall containment pressure below 45
be 3.55 E6 Btu /hr 'F. The psig, depressurizing containment
minimum heat removal within 1 hour, and maintaining
capability of an ORS heat subatmospheric cond:tions after 1
exchanger shall be 3 65 E6 hour.
Stu/hr.'F.

,Q,rfin The heat removal capability of the
RS heat exchangers originated as
an assumption and was verified by
the performance of the safety
analyses.

.!rncLj The heat removal rate from thef
containment dirtictly impacts the
system's design basis objectives. It
should also be noted that the RS
cooler heat transfer coefficient
impacts sump water temperature,(')'u which could affect SI System
performance (I e., available NPSH at
LHSI pump suction and temperature
of fluid used for ert srgency core
cooling in the recirculation phase).
[24.11.7)

'

SDDD NAPS-RS4
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Table 11,15. Plant Safety Analysis Parsmeters, RS System, Condition IV Events . Umiting
Fautts, Event: LOCA, MSLB

Parameter
Reason

4. RS Droplet Thermal Why This value of spray eHectiveness
Effectiveness

was used in the containment r.afety
analyses to account for the thermal

The minimum thS and ORS eHectiveness of the spray. [25.4.2]droplet thermal eHectNeness
shall be 0 9. [25.4.4] [25.4.72) [24 2.1) [2 r q . i 3Q

[ t(4 - Q . r13
,Qtjgjn An assumed conservative value

based c'1 the arrangement of the
spray nczzles, droplet size, total
spray coverage, pressure drop
across the spray noz2!c, and droplet
fali height. [25.4.34] [25.4.46]

[25.8.B] [24.2.3) [24.6.4) [25.4.30)
Impact A change in the spray droplet

eHectiveness impacts the rate of
containment heat removal which, in
tum, impacts the calculated
containment peak temperature,
pressure, depressurization time, and
maintenance of subatmospheric
pressure in containment. Sump
water temperature is also impacted,
which could affect SI System
performance (i.e., available NPSH at
LHS! pump suction and temperature
of fluid used for emergency core
cooling in the recirculation phase).
[24.11.7)

-
SDDD. NAPS-RS
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Table 11.15, Plant Safety Analysis Parameters, RS System, Condition IV Events . Umiting i
Faults, Event: LOCA, MSLB

, <

{ Parameter Reason
C RS E'fective Time Why RS pump starts must be delayed to

allo.v time for water to accumulate
A full-flow recirculation spray

in the containment recirculation
shall be available in sump to avoid pump cavrtation at
:ontainment wahin 300 startup. This time celay is therefore
seconds after the CDA signal. ctrtical to both the containment-o support this feature, from safety analyses and pump NPSH
ne timo CDA is reached, the analysis.

IRS pump start is delayed
by 195 seconds, and the CRS
pumps are delayed by 210
seconds )

2dgio The safety analyses assume a delay
of 5 minutes between the CDA
signal and the time when the spray
becomes effective. The de.ay time
accounts for diesel start time, diesel
sequencing time, valve operating
times, pump up-to speed t|me, and
the system fill time. [25.4.2| [25.4.4]

[25 4.67) [25.4.68) [25 4.72) C,t q. 2. \ 1][25.4.33) [25.4.43) [25.4.56) C.2.0 T d [
.

[25.4.80) [25.4.81) [25.4.111) Ct 0 % qy}r
C |25.12.2) [24.2.1) [24 3.1) [24.11.0)

[24.11.10]

jmngJ This parameter is critical to the
results of the plant safety analyses
and the RS pump NPSH analysis.

() sD DD-NAPS- RS PRoPRJCTARYV Rtvisto.s No. oo "" 5 "" 5
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Table 11.15. Plant Safety Analysla Parameters, RS System, Condition IV Events . Limiting
Fautts, Event: LOCA, MSLB

Parameter Reason

7. Containment Recirculation Whv The sump screen area needs to be
Sump Screen size large enough to support low sump

water velocity and discourage debris
Total sump screen surface transport. [25 4.42) [25.4.58]
area shall be at least
1U3 sq. ft.

,Q12.n Sump screen area was based oni

just enclosing the sumps.
Acceptabiltty of sump screen area
was based on actual hydraulic
model studies / tests done using a
model of the NAPS Units 1 and 2
reactor containment sumps.

[25.4.42] [25.12.2] f
jmnff Changes in the abov parameters

could impact performa ce of the RS
pumps.

- ~ . - _
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Table 11.15. Plant Safety Analysis Parameters, RS Sys',em, Conditlen IV Evenis . Umiting
Fautts, Event: LOCA, MSLD

O _

Parameter Reason
9 RS Pump NPSH Why Verrfication that NPSHA is greater

.-

than NPSHR is essential to ensure
The NPSHA to the ORS that the RS System performanec is
pumps shall exceed the

in accordance wnh the assumptions
NPSHR of 11.0 ft. The in the safety analyses.'
NPSHA to the IRS pumps
shall exceed the NPSHR of
9.4 ft.

Oriain Safety Guide 1 requires that the FS
pumps' NPSH be verified by
analyses Consequently. NPSH
vertfication analyses are performed
as part of the LOCA safety analysis.

[25.4.2] [25.4.23] [25.5.1] [24.2.5][qs.W GQ'

Jmract Failure to have sufficient NPSH
could cause pump damage or less
flow than required by the plant
safety analyses.

*
To ensure that the RS pumps' NPSHA is greater than the NPSHR, the OS System
provides cooling water to the suction of the IRS pumps and the casing cooling system
provides cootng water to the ORS pump suction. The required injection fluid temperature
and flow rate for the ORS and IRS pumps is documented in the NPSH analysis and in the
SDBD. NAPS.RS and SDBD. NAPS.QS, respectively.

DC 90-13-1, Appendix 4-0, page 158
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Table 11.15. Plant Safety Analysis Parameters, RS System, Condition IV Events . Limiting
Fautts, Event: LOCA, MSLB

Parameter
Reasors,

10. Usable Volume of Fluid in the Whv Casing cooling is required to ensure
Casing Coding Tank

proper operation of the ORS pumps
Without this cooling, the ORS

Minimum usable volume of pumps may not have sufficient
!!uid in the CCT shall be available NPSH.
M000 ganons.

OriTn The system is sized to provide flow

for approximately 1 hour. [25.4.2] {t.Sc+ t 3{
imoact The ORS pump NPSH analysis

requires casing cooling fluid
injection to support proper
performance of the ORS pumps
dunng a postulated accident.

[25.4.2) [25.4.4) [25.4.53) [25.4.57]
, 125.4.72) [25.4.82) (2$133)~

[T ] ^ n[25.4.110] [25.5.1)It should also be
oted that credit is taken for casing

b7-M '
codlng flow 'vhen evaluating
containment Jressures and
temperatures, following a LOCA or
MSLB and in supporting St System

-

performance (i.e., available NPSH at

(q,

~ )
LHSl pump suction and temperature
of fluid used for emergency core
cooling during the recirculation
phase). [24.11.7)

i
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Table 11.15 Plant Safety Analysis Parameters, RS System, Condition IV Events Umtting
Fautts, Event: LOCA MSLB

. Parameter
Reason

11. Casing Cooling Fluid .b'hy Casing cooling is required to ensureTemperature
proper operation of the ORS pumps.
Without this cooling, ;ne ORS

Maximum temperature of the
pumps may not have sufficient

casing coc4ing fluid shall
available NPSH.

be 50*F.

.QM!D The required temperature of the
casing cooling fluid is calculated in
the OAS pumps' NPSH analysis.

[25.4.2) Ct.s 4 t M]
jmpa;j ' The ORS pump NPSH analysis fixes

the maximum temperature of the
casing cooling fluid to ensure
proper performance of the ORS
pumps during a postulated accident.

Qgg g. aq} n[125.4.2] [25.4.4) [25.4.35) [25.4.53]
~

,

25.4.57] [25.4.72] [25.4.82]
[25.4.83) [25.5.1) It should also be

-

% :t, .G] noted that credit is taken for casing
cooling flow when evaluating
containment pressures and
temperatu'es following a LOCA or

O MSLB and in supporting St System
performance (i.e., available NPSH at
LHS! pump suction and temperature
of sump fluid used for emergency
core cooling during the recirculation
phase). [24.11,7)

O.
SDDD NAPS-Rs
REVISION NO. 00 PROPRIETARY.

m i m cas
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Table 11.15. Plant Safety Analysis Parameters, RS System, Condition IV Events Limhing
Faults, Event: LOCA, MSLD

Parameter Rea:on

13. Casing Cooling injection riow My Casing cooling is required to ensure
Rate proper operation of the ORS pumps.

Wrthout this cooling, the ORS
Casing cooling flow to each pumps may not have sufficient
ORS suction point shall be a available NPSH.
minimum of 800 gpm-

Origin The required flow of the casing '

-

cooling fluid is calculated in the

ORS pump NPSH ana!ysis. [25.4 2] [t O + 6 3(
lymsd The ORS pump (?SH analysis fixes

_

the minirnum casing cooling fluid
injecticn flow rute to ensure proper
performance of the ORS pumps
during a postulated accident.

/ .. [25.5.1) [25.4.53) [25.4.57] [25.4 2j

{q_y. g, gyg} q% [25.4.72) [24.6.2]
[25.4.4) [25.4.82) [25.4.83) [25.4.61)

It should be

{1,9q.Fl]/ noted that credit is taken for casing
cooling flow when evaluating

_ _ _

/ pressures and temperatures in
containment following a LOCA or
MSLB and in supporting SI System -p performance (i e., available NPSH at

\
LHSI pump suction and temperature
of sump fluid used for emergency
core cooling in the recirculation
phase), [24.11.7)
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EITTCITVE DATik 07/01/90
11 P7

DC 90-131, Appendix 4 9, Page 161

_ _ _ _ _ _ _ - _ _ _ - _ _ _ _ - _ _ - - -



__ _

1

NoRT11 ANNA ro*TR FTAT1oNmWw _ = a mio=5ts= ? ts
_ _.

]' Design Requirement . The minimum /rrmimum design value ict the parameterE.
s

is enterW as the ' design toquirement.' This value is normally tased directly
o upon the assumptions. Input, or results of the safety analysis or is derktd '

V therefro'n. Where the value of a design requirement is dependent upon the e

value of another parameter, the dependency is explained in the ' Remarks'
s

column and the dependent parameter listed as a patameter.
s

F. Design Specl5 cation . The value establishod by the fosigner for the parameter
.

r
la the design specification (NAS, NUS, etc.) is recorded.

e

G. Design Margin . The design margin avai!able for this parameter is presented.
t

Design margin is the difference between the ' design requirement * and the n
'desigr speerfication.'

it

H. Installed Value . The actual value for the parameter, specific to the installed 52

component, is recorded. This value must be based on a substantiated source u
that concluskely demonstrates the stated installed value. u

The difference between the ' installed value' arvJ the " design specification * n
represents the performance margin. a

1. Total Margin Total margin is the drfference between ' design requirements * u
and ' installed va!ue ' The total margin is dependent upon the actual installed n

,

component and is subject to change if the component is replaced or modified. is

(3
() J. Reference References to the applicable sections of this SDBD that contain to

the reason or basis are provided. Reasons and references for margins may si
be presented here. ::

K Remarks This column is used to record any perlinent remarks not included n
elsewhere. 24

Subsequent sections of this chapter provide discussion of margins presented in Table 12.01, n
A subsection is presented for each major component identified in Table 12.01. Key parameters s

for the component are listed as separate items in the sections.
27

12.1 IRS PUMP FLOW RATE hS' 4 * b '

a
.

peslan Recuirement The IRS pumps shah be capable of dellvg)lng a flow rate of 3300 a
dw 0 nW '- gpm against a head of 273 ft [25.4.2 25.4.4! [25.4.72) [24.2.1 [25.4.49] [25 4.11) and w
g toQ a minimum available NPSH of 11.9 ft{[(Note that the minimum ava?wtje NPSH is based-

. n

p y 4 g- on 150 gpm of OS fluid being in'ectid into the IRS pump suction.) [25.4.2) [24 - n
- e m3)-Desian Soecdication The IRS pumps are purchased to deliver 3300 gpm against a n

} head of 275 ft (see pump curves attached to [25.4.49)) and an NPSH of 9.4 ft. [25.5.1) u
-

krO) SDDD NAPS-RS
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REClRCULAT10N EPRAY SYSTEM
NoRT14 ANNA t'OWI'R s"TATION

limnia row sYsTL4 DEsicN Basis Doct.Nrxrm ~.-

mm - - -

, wUWyd (It s'iould be notod that the RS System design includes 150 gpm of OS flud being,
i

i 6% injectad into the IRS pump suction. [25 8.1) [25.8.2] [25.3.0]) Furthermore, to ensure
v q bu . a rk that the above fiow rate is available wtthout blockage, the containment nmp Screen

3

4 unA ( mesh opening is made smaller than the diameter of the R$ noz:Jes, [25 8 58] [24 2 6], e

a ebwb, @ a., hydraulic * sump moder test i , conducted (pnor to plant startup) to determine A 5
-

acceptability of sump design and evt uate 1,1e block!"g effect on RS flow due to debns'g b'" e
-

d) transport in the sump. [25.12.2)h{ W
j bdM ,

' W.a ;ca, % s'

f,4 tin Angit There can be no margin on the flow ra'e since the configured flow rate e
$ 4 is the basis of the safety analyses. [24 6 ij The cor.:a;nment analyses and the resultantM.b :

design of the containment depressurization system:, follow an iterative process that relies
sov.wwAdid on previous SWEC experience in accident analysek As a result, the final,(10cumented
it

'Ah i s x*> containment analyses of record use as input the actual design parameters of tha i;

f@ m.a .l. Containment depressurization systems, and the acceotability of the results of thes
is'

-

containmert analyscs est3t.yg g i Tes the acceptabil!tyof that combination of RS/OS System u
design parameters. Cons sertly, there can be no margin for parameters like R$ and isD'IU
casing cooling flowrate, mn mum J.T,nlet hermal effecth eness, and containment spray ,e

%e. Qs.AQ ' overage, n
3M k,
y Margin evaluation for each of the above pararreters relatNe to the results (i.e., peak se

pressure, depressurization time, etc.) of the esntainment analyses (assuming different is*
combinations of the remaining parameters whose IndNidual values may vary within a nWW
range) is not addressed in this SDSD since it involves several systems (e.g., OS, SI, RS, :t

u rQ s containment structure, etc.). Furt,termore, no documentation was found that addressed ng g( the above issue. n

(tA H WQ However, at a flow rate of 3300 gpm, the purchas ump head exceeds the requaed 24
4< #

flow rate by 2 ft. Also, totat margin on NPSH is 2.5 ft No design margin was specified. n

b 2. es.n d L p. (w U m12.2 ORS PUMP FLOW RATE C
- N - ;5

Q tO4. G*Q % c 1]
g Deslan Recuirement - The ORS pumps shall be capablefoidelNering a flow rate of 3640v

%

o^A gpm against a head of 285 ft [25.4.2] [25.4.4) [25.432}}24.2.1] [25.4.51) [25.4.12) and a
a minimum available NPSH of 16.8 ff(Note that the minimum available N''' iis based n

N M 1- on 800 gpm of casing cooling fluid being injected into the ORS pumr ,1 Refer to ao

Section 12.3.) [25 4.2] [24.12.1) [% G Q st

Deslan SMeification The ORS pumps are purchased to delNer 3640 gpm against a n
head of 290 ft (see pump curves attached to [25.4 51]) and an NPSH of 11 ft. [25 5.1) n
For add!!ionalinformation refer to the Design Specification portion of Section 12.1 and 34

the entire Section 12.3. n

Wmin Result - There can be no margin on the flow rate, since the configured flow rate a
is the basis of ine safety analyr.es. [24 6.1) (For additionalinformation relatrve to margin, p

refer to the Margin Resu|t portion of Section 12.1.) However, at a flow of 3640 gpm, the se

n
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pu enased pump head exceeds the required flow rate by 5 ft. Also, total margin on |4'3 % NPSH is 5.8 ft. No design margin was spec $od.
i

O h vu L /g ,+
-

- 2.3 CASING COOLING PUMP FLOW RATE
3

p.esimn Ac.gyirement The casing cooling pumps shall be capable of delivering a flow .
rate of 900 gpm (D00 gpm to ORS pump injection,100 gpm to recirculate back to the s

casing cooling tank) against maximum head of 101 ft [25.4.53) [25 4.57) [25 4.82] e

[25.4 63) and a minimum available NPSH of 32.7 ft (Unit 1) and 33.1 ft (Unit 2). 7

[25 4.110) The safety analyses assume that an 800 gpm injection flow is available at the e

ORS pump suction immed!ately after receipt of a CDA signal and continues for e

approximately 1 hour. [25 4.4) [25 4.2) [25.d.72) Q.5 4 a 3 Q (2.Y R .1 1] io[
Deslan Sep.gification The casing cooling pumps are purchased to dePyer 960 ppm is

against a head of 101 ft (see pump curves attached to [25.4.53] [25.4.57) [25.4.82) in

[25.4.83]) and an NPSH of 8.3 tt ji5.4.110] The pumps are actuated by a CDA signal o
and are capable of delivering 800 gpm within 610 seconds following a LOCA. [25.4.01) i4

[24.6.2) u

Marcin Resutt There can be no margin on the flow rate since the configured flow rete is

is the basis of the safety analyses. (For additional information relative to margin, fefer ir

to the Margin Resu!! portion of Section 12.1.) [24.0.2]. The orifice in the line is sized to is

support a casing cooling flow rate of 800 gpm agalnst a head of 101 ft at 610 seconds. in

Also, total ma' gin on NPSH is 24.4 ft (Unit 1) and 24.8 ft (Unit 2). No design margin was to
(3 specified. siG

12.4 CASING COOLING TANK FLUID TEMPERATURE 2:

Desian Recuirement - The CCT fluid temperature shall be maintained below 50*F. 2a

[25.4.4) [ 25.4.2) [25.4.72) [t.s. 4. \ 3Q {2.W A \Q 2' X

Desian Snecification The CCT instrumentation, recirculation pumps, and refrigeration s

units are designed such that the tank fluid temperature is automatically maintained :s

between 42*F and 45'F, [25 3.47) (The temperature of the tank fluid is also maintained 17

between 35'F and 50*F via the plant Technical SDecifications [25.3.11) [25.3.121.) s

Marcin Result A design margin of 5'F is provided. is

12.5 CASING COOLING TANK USABLE FLUID VOLUME ao

Desian Recutrement The CCT shall contain a usable volume of 7,v00 gallons of water at

to be injected into the ORS pump suctM line. [25.4.4) [25.4.2) [25.4.72] {z,0 y 4 39 (32N'
x

De'.lon Soecification The volume of water in the tank is maintained via the plant n
Technical Scecifications [25.3.11) [25.3.12] at 116.500 gallons. The volume of water 34

m
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toquired in the C to ensure a usable voume of 56.000 gallons is 113,C04 gallons. i
[25.4.110) :O

V Mare n Resu!! - design margin of 2596 gallons is provided. i

12.6 CASING COOLlhG TANK FLUID CHEMISTRY .

_Desian Peceiremen.] The CCT fluid shall have a boron concentration bet.veen 2300 and 5

2400 ppm. [25.4.76) [25.4129) [24 2.11] [25.1.60[ [25 5.8) s

Desian Soecmes'lon The plant Technical Setsj0cilons [25.3.11) [25 3.12) ensure that 7

the boron concentration in the CCT is maintained betAeen 2300 ppm and 2400 ppm. s

[24.12.2) e

Marcin Result . Maintenance of the Technical Snecmestions f 24.12.2] is consistent with so

Calculation [25.4.76) and an ultimate postaccident sump pH of 7.7 to support lodine si

removal and a minimum sump boron concentration to support core cooling by the SI 12

System. o

12.7 IRS COOLER HEAT TRANSFER COEFFICIENT i.

pf,fion Recuirement < The IRS coolers shall each have a minimum heat transferl o
coefficient of 3 55 E6 8tu/hr *F. [25.4.4) [25.4.2) [25.4.72) [24.2.1) {2.5. y \3Q (2.% '

Yn Desian Soecification . The IRS coolers are purchased to a minimum heat transfer irV coefficient of 3.82 E6 Btu /hr 'F assuming zero fouling resistance. [25.6.9) [24.9.10] ,e

Marain Result An apparent des gn margin of 0.27 E6 Blu/hr 'F !s provided. However, is

since tube fouling is inevL; *. periodic cleaning of the tubes is required to maintain the :o

required value of 3.55 t.! F u/ht * [24.11.6) ti

12.8 ORS COOLER HEAT TRANSFER COEFFICIENT 72

Desian Recuirement . The ORS coolers shall each have a minimum heat transfer n

coefficient of 3.65 E6 Blu/hr 'F. [25.4.4) [25.4.2) [25.4.72) [24.2.1) g.ggyg{t.v2.Ge}7

Deslan SoecifiGl!2.r} . The ORS coolers are purchased to a minimum heat transfer s

coefficient of 3.82 E6 Btu /hr *F assuming zero fouling resistance. [25.6.9) [24.9.10) a

f. brain Result . An apparent design margin of 0.17 E6 Btu /hr *F is provided. However, 27

since tube fouling is inevitable, periodic cleaning of the tubes is required to maintain the u
required value of 3.65 E6 Btu /hr 'F. [24.11.6) n
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12.9 REClRCULAT10N SPRAY EFFECTIVE T1ME
3

d prion Aca!trement . The RS System shall be capable of producing a full. flow :
recirculation spray in containmert within 300 seconds following a CDA signal (which a

shall be activated at a containment pressure below 30 psla). [25 4.2) [25 4 41 [25 4.72) .

[24 21) {t.5 + GrQ {7 g O . g-Q 3

Desinn Socc0 cation . Assuming the availabihty of an adequate supply of sump water s

[24 31), the IRS and ORS subsystems will delNer a full Hw recirculation spray r

wtthin 255 3 seconds and 292 seconds, respectNely, following a CDA signal (which is e

actNated at a containmeht pressure setpoint of 27.75 + 1.5 psia). [25 4.111] (Refer to i

Technical Socemeation Table 3 3-4 for CDA signal setpo!nt.) [25 3.11] [25.3.12] [25 3.47] .o

Marcin Aesuf,1 A design margin of 44.7 seconds and 8 seconds is provided for the IRS st

and ORS subsystems, respectNely. [24.11.8) [24.11.10) 1.

x

12.10 RS DROPLET THERMAL EFFECTIVENESS u

Deslan Aecuiremen,t . The RS droplet thermal effectNeness shall be a minimum of 0.9. u

[25.4.4) [25.4 2) [25.4.72] [24.2.1) {LS V i3*Q 'N Q [ ,s

Deslan Soeemeation . No calculation specific to NAPS Units 1 and 2 was found is
documenting the bases of the assumption that the RS drop!ct thermal effectNeness is u
0.9. Par calculatlon [25.4.34), the RS nozde design and orientation appear to be based is

g on Beaver Valley Unit 1. A calculatiori performed for Beaver Valley Unit 1 [25.4.46) isQ documents droplet thermal efficiencles between 0 99 to 0.8 for a set of nozzles similar :o
in arrangenunt to NAPS. [24.2.3] [24.3.2) :s

Marcin Resu!!- There can be no margin on RS droplet thermal effectNeness since the ::
calculated spray droplet effectiveness is the basis of the safety analyses. For additional n
information relative to margin, refer to the Margin Result portion of Section 12.1, n

.

12.11 RS CONTAINMENT COVERAGE :s

Desico Reauirement - The RS System shall produce a spray distribution that maxim!2es a
the coverage of the containment volume (in orrier to maximize heat and fission product n
removal) and shall, at a minimum, meet the requirements of the containment safety and :n
plant dose analyses, n

1. Wlth respect to heat removal, the recirculation spray shall cover an n

effectNe 100 percent of containment volume. [25.4.2] [25.4.4] [25.4.72] n

[24.2.1] Q g. g. G g .a.s

( ) SDBD NAPS-RS PROPRIETARY(> REVisloN NO. 00 C e : E CRS
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Tat.Je 12D 1. Key Corrponent Pararwiers. RS Systen

_i(A) - (B) (C) (D) (E) (F) (G) (if) (t) (J) (K)tem System Operatog Systerni Desegn Design Design instaaed TotasNo. Parameter Con 6teon Component R@ .m.t SpecEcation Margra Vakse Margin Refcence Remarks
-

'
'

E

1 Flow Nte Condsbn N IRS Pumps Mrt 3300 3300 0 Not NA Secton 22.1 Requised systemnow to(gpm) events (t RSP-1 A,B) [25441 [2511) avaanbie TotAe 11.15 support containment
.

,

,

.tOCA (2RS P-1 A.B) [2542]
| . MSL B (NA) Rem 2 depressurtreGon. (See |[25.412]

[25449] Secnon 12.1.) I.fWiB
*REA [25 4.11) !

2 Flow Rate Constson N ORS Pumps Mri: 3643 ,
[25 6.1] Table 11.15, support cow /;

3640 0 14A ta Secton 221 Regired syst% 5ow to' (gpm) events (IRS P-2A.8) [2542]
4

*LOCA (2 RS P-2A B) {2544} mem 2
.

. MSLB [25 4.121 depressurtranon (See . N|

.FWLB [25451] Section 122)

.REA4

[2S472)
'

i 3 Flow Rate - Constion N Casing Coonng Met 600 800 0 NA NA 'h 22.1 Requeed Row este to CNts(gpen) events Pumps [25421 [2568} Table 11.1-5 purry sucsion to support |

|
.LOCA (I RS-P-3A.E) [25 4.4} kem 13 ORS purry NPSHg * MSLB (2 RS P-3A_B) [25 4$3] -n .F%1D [2'457) requiren.ents. (see y

, to .REA
o- [25461} Secson 12.3 ) /

[25 4 721. -
g [25.4 $2]-

[25.4 83| i-

> => ,

lt2 4 Temperature AtcondDons Casing Coodrig Mac50 Mar 45 5 NA PM Section 22.1 RecMed to support CRS s3 i
(-F) except Tanks [2542] [2514T}& . cold shutdown (1-RSTK-1) [2544]

Section 22.? pung NPSH tendrements. fE <

Table tt.15 (See Secflon t2.4J. ret.retrig (2 RSTK-1) [25.472}

$3
-h* Mem 11
LY' '

a,,

S I
"
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Table 12.0't. Key Cormorwnt Parame4ces. RS System

(A) (D) (C) (D) (E) (F) (G) (H) (t) (J) (F)1:e System Operatng SystenV Design Deskari Deswri instaaed TotalNo. Parameter Con &tawi Component Ftequirement SpecMcation Marge Value Marge Reference Remar6 s

5 Volurne AIcon&tions Casng Coolmg Mn: 113.904 116.500 2596 NA _ NA Secsan 2 21 Raquired to support ORS(ganons) except Tanks {25.4.110] [25.3 11) Secion 22.3 pung NPSH tequiremeres.. cok! shutdown (t RS-TK 1) [25.3.12) Tat.4e 1 f.15 (See Section 72.5 ). refucing (2 RS-TK-1) tem to

6 B etrt Asconddbns C asing Coolog Mn: 2300' Mar 2300 0 NA fA Secton 2 2.1, Support surry pH and $3Contatea- except
.

Tanks Mac 2400 Mac 2400 Table 11.15. System luncnon. gseeison (ppm) - cold shutdown (1RS-TK.1) {25476] [25.3.11) Rem 12 Secuan 12 6 )* se!ueAng (2ES-TK-1) [25.4 129] (25.3.12]
{24 2.11)

7 Heat removal Condtlon N IRS Coolers Mn: 3 55 E6 382E6 Refer to NA NA Sectkn 2 2.1 Io support cordainmentcoefficient events (1RS E-1 A,B) (2544} {2569] Sect >on Tat 4e 11.15 depressurtrason (See(Dau/vF) .LOCA (2RS E-1A.8) {2542] (24 9.10) 121 mem 3 Section 121J Desagri- MSLB (25412]
* F%'LB rnargh is h e led an [r

A
.REA esowance for fouing

h .O Heat removal Condition N ORS Coolers Me: 3 6S E6 3 82 E6 Refer to NA NA Section 2 2.1 To support contenmante coefficamt erents (IRS E 1C.D) {25.4 41 (2569] Secnon Table i1.15 depressurtratiort (SeeO (Bru!?w'F) .LOCA (2aS E '9 0) [2542] [24 9.10} 12 8 stem 3 Secmon 12.s } Desegri
*

. * MSLB (25.8 72]
.FWLB @ margh is h effect an
-RCS asowance for touang hf-

,>
c

'

3 9 RS effectue ; Coneten N RS System Mac 300 1RS: 255.3 IRS 44i NA NA Secison 2 2.1 To support wi_' ,w..;
j

d twne , events [2x4 4) ORS 232 ORS- e Table 11.15. depressurtresari (See
.

F (seconds) .LOCA [2542] (25.4 111] item 6 Section 122)A - MSLB (25412]$ lo .FW1B
REA j*

c
O
a

- O
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Tatie 12,01. Key CcW Parameters.RS Oysten
+

(A) (B) (C) (D) (E) (P (G) (ii) (9 (J) (qttem System Opera ang SysterrV Desigr: Desagrt Deskp Instated Teial
No. Parameter Cmdh Cornponent Requwemerit Spec 25cah Margri Vabe Margn Reference BernaAs

J

to RS droplet Cords.on N RS System Mn09 09 0 NA NA Secten 221 To support w;--. .e4
, thermal events (25441 {24 2.3} Tebte 11.1-5 depressurtseort (See'

effectheness .LOCA {25 4 2| Rem 4 SecGorn 12J0). MSLB (25472)
.F%io {tr.3 - os].REA

C" - " ' ''3 ,

11 RS Con 66cn N RS System Mar 1,401.000 1.401200 Refer to NA NA Section 221 h support heet and isskmcornamment events (25475) (25431} Sechon leble t1.15. produd removat (Seecoverage .LOCA 12.11 irem 5 Sectkm 12.t t.)(cv t) . MSLB
. FVtLB
+REA

12 ficat k>ad A3 conditions CCT >33 543 72.000 38.451 NA NA Secten 2 23 To support .' ;T Suid
(Bluhw) except: Rekigerat on (25 4.35] [25 6 131 A (se ,. cold shutdown Urwts (24 9.13) Seden 12.12j Des.p. refuehng (14tS MR 12) margirs h bs e ed arem

(2fiS MR 12) esowence so support

removal of ser*stAe heat.
. i e. e t-emo

reductkart ofits ta** st-.

0 92-F/ day.

5
>
u
E
3
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M
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7. GDC 16, 'Containmerf Design,' May 21,1971 [25.1.50) i

O
V Pecuirement ' Reactor containment and associated systems :

sna'l be provided to establish an essent: ally leaktight barrier
i

against the uncontrolled release of radioactivity to the 4

environment and to ensure that the cf ntainment design s

condttlons important to safety are not exceeded for as long as e

postulated accident conditions require * r

hte Licensing basis commrtment. [2510.1) e

Desion Basis Commrtment - The entire GDC 16.[25.10.1) i

Deslan Basis Feature The RS System (in conjunction with the is
OS System) !s provided to retum th6 containment to si

subatmospheric pressure (thus terminating the driving force for it

the release of radioactMty), and maintain the containment at is
subatmospheric pressure for as long as the situation requires. 14

The containment and its associated engineered safety features, is
therefore, meet the required functional capabiltty of protecting is
the public from the consequences of gross equipment failures. ir

[25.4.2) [25,4.4) [25.4.72) @M 4 3g g , z,g g to

8. GDC 17, * Electric Power Systems,' July 7,1971 [25.1.35) isA

Beauirement *An onsite electric power system and an offsite to

electric power system shall be provided to permit functioning of 21

structures, systems, and components important to safety. The 22

safety function for each system (assuming the other system is is
not functioning) shall be to provide sufficient capacity and a :4,

caoability to ensure that (1) speerfied acceptable fuel design ts

limits and cosign conditions of the reactor coolant pressure is

boundary are not exceeded as a result of anticipated 2r

operational occurrences, and (2) the core is cooled and is
containment integrity and other vital functions are maintained in 29

the event of postuvated accidents.
30

ihe onsite electric power supplies, including the batteries and si
the onsite electric distribution system, shall have sufficient 3:

Independence, redundancy, and testability to perform their n
safaty functions assuming a single failure. 24

*Electr'c powet from the transmission network to the onsite as

electric distribution system shall be supplied by two physically a
independent circuits (not necessarily on separate rights of way) 3r

O
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Q2.4q..iM)(;aw.tr1]~
contalnment depressunzation systems (te., OS and RS) to i

retum conta!nment pressure to subatmospheric w! thin I hour
(] ard maintain that condition. [25 4 2) [25.4.72] [25.4.4LSRP

2

U
6.2.1.1 A |25.1.4], issued after NAPS Units 1 and 2 obtained their a

coristruction permits, has in at ' acceptance criterla' section
i

confirmed the NRC acceptance of the SWEC depressurization a

requirements for subatmospheric containments. r

12. GDC 39, ' Inspection of Containment Heat Removat System' s

July 7,1971 [25.1.9)
,

Pecuirement . *The containment heat removal system shall be o
designed to permit appropriate periodic inspection of Important si

components, such as the forus, sumps, spray nozzles, and
ir

piping to assure the integrity and capabihty of the system.' u

h Ucensing basis commitment. [25.10.1) is

Deslan Basis Comm4 ment The entire GDC 39 [25.10.1] o

Desian Basis Feang Equipment comprising the RS System is a
situated so that periodic physicalinspections can be made. M <r

RS equipment can be inspected during planned refueling is

shutdowns. [25.8.8) [25.8.9) [25.8.57) [25.8.61] [25.3.62) (Refer aq to Sections 14.1.20 and 14.1.21.) to%.)
13. GDC 40, ' Testing of Containment Heat Removal System,' ri

May 21,1971 (25.1.10) :

Recuirernent 'The containment heat removal system shall be n
designed to permit appropriate periodic pressure and functional re

testing to assure (1) the structural and leaktight integrity of its n
compnnents. (2) the operability and performance of the active a
components of the system, and (3) the operability of the system 2r

as a whole, and, under cond41ons as close to the design as a
practical, the performance of the full operational sequence that n
brings the system into operation, including operation of so

applicable porticas of the protection system, the transfer si

between normal and emergency power sources, and the 3r

operation of th associated cooling water system.' 33

h Ucensir'g basis commitment. [25.10.1) 24

hsian Basis Commitmenj The entire GDC 40. [25.10.1] n

(% -
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.Iyng - Ucensing basis commitment. [25.10.1] ,

'

Deslan Basis Commitment - The entire GDC 41. [25.10,1)

Deslan Basis Feature Containment depressurization systems 3

a,e provkled to control fission products generated by a DBA. 4

These systems are sufficiently redundant to withstand a single 5

failure and are operable with either onsite or offslie power. s

The caustle sprays from the OS System remove radioactha and r

particulate fission products from the containment atmosphere by a-
dissolving and transfering the airbome lodine to the sump. The e

RS System continues this washing action by recirculating this so

caustic sump water and spraying it back to the containment n
atmosphere in the long term. [25.8.1] [25.b.2] u

15. GDC 50, " Containment Design Bases,* May 21,1971 [25.1.18] u

Recuirement "The reactor containment structure, including 34

access openings, penetrations, and the containment heat
is

removal seem shall be designed so that the containment
is

structure L.,d its intemal compartments can accommodate, n
without exceeding the design leakage rate and with sufficient ,e

rnargin, the calculated pressure and temperature conditions $s

f) resulting from any loss of coolant accident. This margin shallV to

reflect consideration of (1) the effects of potential energy 21

sources ' hat have not been incruded in the determination of the :2

peak conditions, such as energy in steam generators and as 23

required by 5 50.44 energy from metal water and c'her chemical 24

reactions that may result from degradation but not total failure s

of emergency core cooling functioning, (2) the limited as

experience and experimental data ava:!able for defining accident 27

phenomena and containment responses, and (3) the 2s

conservatism of the calculation model and input parameters? 29

.Iygg Ucensing basis commitment. [25.10.1) so

Desion Basis CommPment The entire GC'O 50. [25.10.1) si

Deslan Basis Feature The RS System is designed so that the 32

containment structure can accommodate, wi hout exceeding the as

cesign leakage rate and with sufficient margin, the calculated 34

pressure and temperature conditions resulting from a LOCA. as

[25.4.2} [25.4.1) [25.4 4] [25.8.1) [25.8.2) x
' '

,Ls. q. G M
p - -
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Deslan Basis Feature The RS System dulgn follows the
i

guidance of Safety Guide 1 with the exception that the t!PSH :
analyses include conservatko predictions of the containmento

ij atmosphere pressure and sump water temperature transients.
4

[25A.2] {2.it t Y"t] 3

2. Safety Guide 4, " Assumptions Used for Evaluating the Potential s,

Radiological Consequences of a Loss of-Coolant Accident for i

Pressurized Water Reactors,' Novernber 1970 [25.1.5] a

Reculrement Section 50.34 of 10CFR50 requires that each s

applicont for a constnJction permit or operating license provide ,o

an analysis and evaluation of the design and performance of u
structures, systems, and components of the facility. This 12

analysis is provided to assess the risk to public health and $3

safety resulting from operation of the facility. The design basis 34

LOCA is one of the postulated accidents used to evaluate the ,s

adequacy of these structures, systems, and components with ,e

respect to the public health and safety. This safety guide gives ir

acceptable assumptions that may be used in evaluating the se

radiological consequences of this accident for a pressurized ,s
water reactor,

2e

Iy.22 - Licensing basis commitment. [25.10.2] 2i
p-s

( ) Desion Basis Commitment - The entire Safety Guide 4 excepta 2:

Regulatory Position C.1.a. [25.10.2] n

Desion Basis Feature - Parameters pertaining to the RS System 24

used for evaluating the potential radiological consequences of n
a LOCA are consistent with Safety Guide 4 except for :s
Regulatory Position C.1.a. n

in calculating the potential thyroid dose, Regulatory Position is

C.1.a suggests use of the assumption that the released lodine 29

be 85 percent in elemental form,5 percent in particulate form, ao

and 10 percent in organic iodides. The potential thyroid dose 31

was calculated with the assumption of 90 percent of the lodine 32 i

in elemental form and 10 percent in organic lodides form. 33

[25.4.3] [25.4.73] [25.4.74) Since it is unlikely that 10 percent of 34

the iodine could be converted to the organic form within the 60- as

minute depressurization time and there is considerable question as

as to the amount of aerosols that would be present and 37

unaffected by sprays, the assumption of 10 percent as

nonremovable radiciodine is conservative. as
.
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klentified in Section 3.2 of ANSI N45.2.11 and applicable to the
3

RS System design are listed in Section 2.3 and further(O 2

L) discussed in Section 14 of this SDBO.
3

7. RG.1.97, ' Instrumentation for Light Water Cooled Nuclear 4

Power Plants to Assess Plant and Environt Conditions During 5

and Following an Accident,' Rev. 3, May 1983 [25.1,33] s

Reauirement RG 1.97 describes a method acceptable to the i

NRC staff for complying with the Commission's regulations to a

provide instrumentat on to monitor plant variables and systems o

during and following an accident in a light water cooled nuclear o
power plant. u

_

,Typfq - L' censing basis commitment. [25.10.2] :,

Desian Basis Commitment The entire RG 1.97 with exceptions u
as listed in the design basis feature section. [25.3.48] [24.2.12] 34

[25.10 2) 23

[ Desion Basis Feature Except as noted, the RS System design ,a

[ includes all the instrumentation identtfied in RG 1.97 [24.2.16} $7NM\ * '

(1 e., sump level and tempe ature Indicators). Credit is taken for is

RS pump discharge pressure indicators as alternate sep -- ~

instrumentation in p! ace of the required containment spray flow :o
V

indicators. [25 8.11 [25.8 2], [25.3.48] [24.2.12] n
)

13.2.2 Standard Review Plan and Branch Technical Positions ::

This subsection identifics Standard Review Plan (SRP) and Branch Technical n
Positions (BTP) commitments that are an integral part of the design basis of

~

24

the RS System. The NRC issues an SRP (NUREG 0800) that establishes :s

guidelines for preparing and reviewing a Final Safety Analysis Report. The :s

NRC has established positions on certain subjects that are documented in the n

SRP and identified as BTPs. If a utility commits to comply with the :s

requirements of the SRPs or BTPs in the licensing fasis, the requirements :9

become a part of the plant's design basis. n

The SRPs and BTPs applicable to the design basis of the RS System are n
identified below: 3

,m -
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9. RG 1.82. Mater Sources for Long Term Recirculation Cooling
Following a Loss-of Coolant Accident ' Rev.1. November 1985.
[25.1.63)

Reauirement . This guide provides both design recemmendations
"

and analgical methods acceptabl6 to the NRC staff for the design,-
fabrication and testing of [25,1.63):

the sumps performing the water source function for-

the emergency core .oollnp system and the
containment heat removal system.

the suction inlet conditions for the pumps associated-

with the above systems.

TY22 Ucensing basis ccmmitment. [25.10.6] [24.8.1)

Deslan Basis Commitment - The insulation debris inventory and
transport analysis performed on the Unit 1 containment emergency
sump, (to evaluate the insulation installed on the replacement
SG's), follows the guidance of RG 1.82. [25.10.6) [24.8.1)

Deslan Basis Feature Subsequent to the direction received in
GL 85 22 and as a result of SG replacement at NAPS-1, analytical
models, in accordance with the guidance of RG 1.82, Rev,1 were
used to estimate the head loss across the sump screens at Unit *
due to insulatlan debris [25.4.138). Accordingly, calculation
[25.4.138)

identifies the break that potentially generates the-

largest quantity of debris.

determines the portion of the debris that reaches the-

sump screen.
,

determines the impact of this debris on the-

performance of the RS and LHS1 pumps.

*
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1. SRP 6.2.1.1.A, 'PWR Dry Containment including ,

_ Subatmospheric Containment,' 1975 [25.1.4)
,7-) ,

ffguirement - The acceptance enteria detalled in this document
3

complement GDC 50 and apply to the maximum temperature 4

and pressure conditions in containment due to a spectrum of s

breaks and the relationship wrth containment design pressure. s

it also provides guidance on the effectNeness of heat removal
7

sydems and the required instrumentation needed to monitor
e

containment following an accident.
s

h Self imposed requirement. [24.13.12]
4.o

Desien Basis Comm' ment - The entire SRP 6.2.1.1.A. [24.13.12]n u
_

Desian Basis Feeture . The RS System design uses the it

acceptance enteria prov6d in SRP 6.2.1.1.A related to is

subatmospheric containments and (in conjunction with the QS i.

System) reduces and maintains containment pressure to is

subatmospheric within I hour of the accident. [25.4.2) [25.4.10) ,e

[25.4.72) {tS 4 t3*Q Q u 1 M) [r "

2. SRP 6.2.2, "Conunms >9at Removal System,' 1975 [25.1.7) ,e

'

/] Reaviremenj The acceptance criteria detailed in this document isC/ ampf rty the requirements of GDC 38, 39, 40, and 50 of 10CFR50, to
Appendix A. and provide the basis of the containment heat :s

gA removal system design. :2

y'o "e e.P 6 aQ ' Typg - Self. imposed requirement. [24.13.13) :).

y U.1 % % d
gg Deslan Basis Commitment - The entire SRP 6.2.2 with the 24

exception of acceptance criteria 11(6) related to sump design :s
cw\3(%%ta @ cJmpliance with the analyses requirements of RG 1.82M :s

g4 [24.1f13] :r
_ _ _

- c.r +. m 3 0- e n.] >* M *'b . Deslan Basis Feature . The RS System des' n is based on the a
_ guidance of SRP 6.2.2. [25.4.2) [25.4.72) cceptability of the .~2

containment sump design was based on actual hydraulic model 30

studies / tests done using a model of the NAPS 1 and 2 reactor r

containment sumps. [25.12.2] . S Ayt@ h SS n

Ntj\mm4 d % M1-\ , c.ab\s%w %0
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Desion Basis Feature .The ORS and IRS pumpe are ' deep draft : 1-
pumps' as defined by the Commission in IE Bulletin 79-15. As . ?=

_-

required by the_ bulletin, the appropriate information relattve to ' sK
,

these pumps was provided to the NRC in Virginia Power letter: 4

[25.5.7). The review for deficiencies identified excessive bearing - ::
' wear in the ORS and IRS pump motors. To resolve the issuec 's

the ORS and IRS pump motors were fitted with a_ single-row Li:
angular. contact split inner ring bearing which had ratings- a,

exceeding the originsi, The end chield opening was increased
e

in size to give a greater radial clearance around the shaft. AlsoJ -

so .

to minimize this increase, the labyrinth sealing slinger on the- 15

lower end of the end shield was made larger in diameter, one : :u:
labyrinth surface was added, the. labyrinth clearances were: _o-
made closer, and the distance the lab seal sits on the seal was 4 !j 4 -) made longer. [24.13.15] . is E

,

G 2.'3 - The results of the previous long. term ORS and IRS pump testing is _

were also transmitted to _ the NRC. [25.5.7]- __(Also _ see : ir _ '.( Section 3.3.1.) . is -

13.2.4 Other Regulatsry Guidance /Information Documents - - is -

This subsection identifies any other NRC regulatory guidance document not 2o -
- . identified in Sections 13.2.1,13.2.2, and 13.2.3 that are design basisi ri ;: i

j. commitments identified in the licensing basis,- 2r ..
:

Other regulatory guidance /information document's applicable to the design: as
''

basis of the RS System are identified below: - 24

1. NUREG4588 " Interim Staff Position on Environmental - ; :s -

- Qualification of Safety Related Electrical Equipment.' July 1981 t 1 ze

. [25.1.28] 2r-

Recuire sent - Equipment that is used to perform a necessary_ _ L 2e

'

safety function -shall be capable of rnalntaining functional- '
E 29 ;

operability under all service conditions postuiated to occur - ao .

during the installed life for the time it is required to operate.. 26 !
,

This requirement, which is embodied in GDC 1, 2, 4, and 23 and -n
Sections' th and -XI ' of - Appendix _ B - to 10CFR Part 50,__ is J 'sa

-applicable to equipment located inside as well as outside'. 34 .-

<

containment. More detailed guidance related to the methods. 35-i

procedures and guidelines for demonstrating this dapability has . se

been set forth_in IEEE Std. 323 and anculary daughter standards - :v- a
(e.g., IEEE Stds.'317,334/382,383) and has been endorsed se -

. . .O- Y
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4. GL 85-22, *PotentL'l for Loss of Post LOCA Recirculation Capibility
due to insulation Debris Blockage,' December 3,1985. [25.1.66]

Recutrement This notification to alllicensees stated that based on
. the staff's technical findings, debris blockage effects are dependant

on types and quantitles of insulation employed, primary system
layout within containment, post LOCA recirculation patterns and
velocities and the post Loca recirculation flow rates. It stated that
no single generic solution was possible and required plant specific
sump debris transport / accumulation analyses in accordance with -
the guidance of RG 1.82, Rev.1. Though this issue has not been
classified as a required "back fit" action, it strongly recommended
that RG 1.82, Rev.1 be used as guidance for the conduct of
10CFR50.59 reviews dealing with the changeout and/or
modification of thermal insulation installed on primary coolant
system piping and components. [25.1.66)

.T,ygg Self-Imposed requirement (25.4.138).

Deslan Basis Commitment The entire GL 85-22 with the exception
of compilance with the requirements of SRP 6.2.2, Rev 4.
[25.4.138) (NAPS Unit 1 only)

Deslan Basis Feature As a result of SG replacement at NAPS
Unit 1, analytical models using the guidance of RG 1.82, Rev.1,
NUREG/CR 2791 and NUREG4897- were used to establish
Insulation debris inventory and . address debris
accommodation / transport to develop head loss across the
emergency sump screens. [2E.4.138]

O
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.TY22 Ucensing basis commitment. [25.10.7] [25 4.3) [25.4.73) $

,q [25.4.74]
2O

_Desian Basis Commitment - Only that portion related to dose
3

conversion factors. The dose conversion factors used in the 4

radiological analyses are obtained from TID-14844 [25.4.3} 3

[25.4.73] [25.4.74] [25.10.7) s

Desian Basis Feature One of the criteria that determine the r

acceptabihty of the containment depressurization systems' (R$ e

and OS) design is the result of the radiological dose analyses. $

The dose conversion factors used in the radiological analyses '

,o

are obtained from TID 14844. [25.4.3) [25.4.73) [25.4.74) si
_

3. NUREG 0737, * Clarification of TMl Action Plan Requirements," i

November 1980 u

Reautrement Items developed by the NRC as a result of review is

of the TMl incident shall be implemented. [25.1.23] ,s

lyre - Licensing basis commitment. [25.5.5) is

Deslan Basis Commitment in support of providing additional ir

accident monitoring instrumentation as required by Section isQ \mA \3- Q L4 II.F.1 of NUREG-0737, the RS System design shall include u
_

- containment sump water level indication with a meacurement to

capabihty of 600.000 gallons. [25.5.5] ri

.Dgsinn Basis Feature - Refer to Section 13.3.3. n
%

_

13.3 OPERATING LICENSE DOCUMENTS a

Onerating licenses were issued to the NAPS Station. Units 1 and 2, on n
November 26,1977, and August 21,1980, respectively. The Company is required to a
maintain compliance with the conditions set forth in the Operating License (OL) as 2s

contained in the Updated Final Safety Analysis Reng_rl (UFSAR) and the Technical rr
.$Decifications (TS) as well as other docketed documents that constitute the licensing 2s

basis. While the UFSAR and TS contain significant design information, they are a
considered to be * output' documents that contain results of the design process. The so

basis of the UFSAR and TS is the design basis contained in this SDBD. The UFSAR and ai
TS must be consistent with the design basis. n

/\
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4. - NUREG/CR-2791, "Msthodology for Evaluation of insulation Osbris
E#ects," September 1982. [25.1.64)

Reouirement This document describes a methodology for
q estimating the Insulation debris generation and transport
Q- associated with postulated piping failure within primary

containment. In addition, guidance is also provided to support
assessment of the consequence of recirculation sump screen
blockage following an accident. [25.1.64)

Tvoe Uconsing basis commitment. [25.10.6] [24.8.1)

Desian Basis Commitment The entire requirement as stated
above, for Unit 1 only. [24.8.1] [25.10.6',

Deslan Basis Feature Subsequent to the direction received in
GL 85-22 and as a result of SG replacement at NAPS-1, analytical
models in accord:,nce with (to the extent practicable) the guidance
of NUREG/CR 2791 were used to assess insulation damage
(following a LOCA), accumulation / transport of debris in the
NAPS 1 emergency sump, and head loss across the sump
screens. To simplify the model, rigorous analyses (as discussed
in the NUREG) were replaced in some areas, by conservative
assumptions. [25.4.138]

5. NUREG4897, " Containment Emergency Sump Performanu,'
October 1985.[25.1.65]

Reautrement This document compiles the technical findings
relative to the issue of contahment emergency sump performan:e

!q which were derived from extensive exper, mental studies, generic
v pla it studies and assessments of sumps used for long term

cooling. Based on test data, empirical equations for debris
transport / accumulation were established and are recommended
for use when analyzing sump performance.

Deslan Basis Commitmenj - The entire requirement as stated
above, for Unit 1 only. [24.8.1] [25,10.6]

Deslan Basis Feature - Subsequent to the direction received in -
GL 85-22 and as a result of SG replacement at NAPS-1, analytical
models (which used the technical findings outlined in
NUREG 0897) were used to evaluate sump debris accumulation
and transport at NAPS - Unit 1.[25.4.138]

_

' '
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design includes verts and drains to a' low rnaintaining the ,

RS coders dy. :,,

i

v b. The primary function of the RS System is to support a

containment depressunzation. In performing its intended 4

function, the RS System indirectly supports the ECCS.
3

Fodowing an accident, the containment sump water e

vdume is rnade up from several sources, the main 7

contnbutor is the OS System's RWST. The CCT fluid is e

also added to the containment sump water inventory, s

However, its design bases is to support the RS pumps se

NPSH; and providing the ECCS with water is an indirect u
result. Similariy, the design bases for the RS coders is 12

to support cooling of sump water for containmcat is
depressurization purposec. As an indirect result, this i4

cooling supports the $1 System in its core cooling is

function. These indirect results of the RS System function ,e

are, however, not a part of the RS System design bases. 3r

It should be noted that the RS System design bases allow sa

the operator to throttle down the recirculatior, spray after is

/ the containment has reached subatmospheric conditions. :o

. g. . G ot } The long-term (beyond 1 hour and up to 30 days) need a
for recircu!ation spray is only on an as needed basis and, 22h 2.- ( specifically, to maintain the containment subatmospheric. n

[25.1.4] [25.4.2] [25.4.4) [25.4.72 [25.4.20] [25.4.77] K24
n

( :v

2. UFSAR Section 7.1.3.2.4, " Environmental Requirements * a
[25.10.39] 2e

Reauirement - A temperature monitoring system shall be 27

provided in spaces where Class 1E equipment are located but 2s

where non-safety related HVAC systems are provided. r

Iygg - Licensing basis commitment. [25.10.39] x

Desian Basis Commitment - The entire requirement as stated n

above. [25.10.39] n

Desian Basis Feature - The AM System was provided in support n
of the above requirement. Relative to the RS System, the AM 34

System provides an alarm in the Control Room when the as

ambient temperature in the Casing Cooling Pumphouse or the as

cable tunnel area (both areas have safety-re:ated RS equipment r

and non. safety related HVAC systems) exceeds the qualified as

_
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temperature range of the safety-related RS equipment located i
,o

in these areas. [25.8.95] [25.8.96] [25.8.97] [25.8.98]
L)

3. UFSAR Section 6 2.2, ' Containment Heat Removal Systems - 2

Containment Depressurization Systems' [25.10.6); UFSAR 4

Section 15.4.1, * Major Reactor Coolant System Pipe Rupture" s

[25.10 7] s

Recuvement The containment depressurization systems shall 7

be designea to ensure that the containment structure is e

depressurized to subatmospheric in less than 1 hour following s

a LOCA. u

.T,y.ng Ucensing basis commitment. [25.10.6] [25.10.7] u

Desian Basis Commitment The entire requirement as stated 12

above. [25.10.6] [25.10.7] u

Desic 1 Basis Feature The containment depressurization 34

systems are designed to ei. are that the containment structure is

is depressurized to subatmospheric in less than 1 hour following is

a LOCA. [25.4.2] [25.4.4] QS 4. L3Q . )<* 1r

,- 4. UFSAR Section 15.4.1, ' Major Reactor Coolant System Pipe is() Rupture' [25.10.7] is

Aeouirement Post ace: dent ESF leakage outside containment n

shall be limited to a maximum of: ri

a. Continuous leakage of 900 cc/hr ::
b. A single pump failure resulting in a 10 minute leak 22

at 50 gpm 24

.Typ.g Licensing basis commitment. [25.10.7) :s

Deslan Basis Commitment The entire requirement as stated :s

above. [25.10.7) 27

Deslan Basis Feature The NAPS Units 1 and 2 post LOCA site te

boundary (LPZ) [25.4.74] and Control Room dose analysis :s

[25.4.75] address a maximum ESF leakage of 900 cc/hr 3c

(continuous) and 50 gpm for 10 minutes due to pump failure. at

[24.2.14] The RS System is a part of the NAPS Units 1 and 2 n

engineered safeguards. Consequently, RS System leakage is 33

controlled and monitored by TS 6.8.4, item a. [24.3.9) Refer to 24

/3
L')
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Deslan Feature The portion of the RS System i

p required for accident mitigation is on standby
() during Modes 1,2,3, and 4. Upon receMng a a

CDA signal, the RS System is designed to 4

automatically start up and ;. ovide containment s

cooling /depressurization by recirculating e

containment sump water at sufficient flow and 7

pressure to create an atomized spray in e

, ,
- - containment. [25.8.1) [25.8.2] The system is s

[- ] de gned to maintain containment pressure at 3e

T values less than its design pressure and minimize is

containment leakag' by depressurizing 12

A C1) containment structure to subatmospheric within 1 o

hour. [25.4.2] [25.4.4] [24.2.1] [25.4.72]4
$4

b. Recuirement In the event of an accidental release u
of high-energy radioactive fluids inside is

containment and subsequent containment ir

pressurization, the RS System, in conjunction with w
the OS System, shall reduce the concentration of ,,

radioactive iodine in containment atmosphere so 20

that the site boundary dose from any containment ;i

leakage prior to the containment becoming 22

subatmospheric is within the limits of 10CFR100, 23c

[25.1.2] [25.1.3] [25.1.5] [25.10.1] 24

Desian Feature - The RS System recirculates :s

containment sump water through the recirculation 2e

spray rings for the duration of the accident. 2r

[25.8.1] [25.8.2] The containment sump water pH, :s

which is controlled by the OS System, facilitates as

removal of iodine from the containment so

atmosphere to the sump, ~25. .dj (24.25) c.:d 31

minimizes the potential for stress corrosion 32

cracking for components located inside u

containment. [25.7.3] [25.7.4] 34

c. Recuirement -In the event of an accidental release as

of high-energy fluids inside containment and as

subsequent containment pressurization, the RS 27

System shall provide containment isolation as

capability (relative to containment atmosphe e 29

leakage via the RS System containment isolation 4e

valves) to reduce the leakage of containment 41

_
atmosphere, so that the site boundary dose from 42

g
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Recuirement . To support the postacckient NPSH
3

g requirement cf the ORS pumps, the RS System shall cool 2
(,) and maintain the temperature of the water in the CCT

3

during all modes of normal operation except cold 4

shutdown and refueling. [25.1.22] [25.11.1] [25.10.2] s

Desian Feature A CCT recirculation pump and a

refrigeration unit are used to maintain the water in the r

CCT at the temperature required by the ORS purna e

NPSH analysis. If necessary, a second recirculation 9

pump and refrigeration untt are available for use. [25.8.1] 30

[25.8.2] *1

14.1.2 Performance 12

The performance criteria for the RS System are identified in Section 2.2. The is
operational performance of the system under normal and accident i4

conditions is addressed in Chapter 3. Chapter 6 identifies major system is
performance parameters and their bases. Chapter 11 addresses the to

operation of the system under accident conditions. 17

1, Safety Related Performance Criteria is

g a. Recuirement - The RS System shall be initiated is

!j C' automatically by the containment depressurization to

activation (CDA) signal, which shall be initiated by 21

N' a containment 'high-high* pressure signal activated 22

.z, at a containment pressure established in the safety 23

'r.
analyses. [25.4.2] [25.4.4] [25.4.72] + :4

Desian Feature The RS System is initiated :s

automatically by the containment depressurization :s

actuation (CDA) signal which is initiated by the :r
containment *high-high' pressure signal. [25.8.1] :s

[25.8.2] [25.3.34] [25.3.35). A containment "high- 29

high* pressure setpoint cf 24.7 psia is used in the ao

safety analyses. However, as documented in the 31

analyses, it has been determined that a value of 30 32

psia is acceptable. [25.4.2] [25.4.72Q25,7.41] The 33

R5 System is initiated automatically by the CDA 34

signal, which is activated by the containment as

"high high* pressure signal, which has a setpoint se

of 27.75 ps5 and an error band that could result 37

in a containment pressure up to a maximum se

of 29.25 psia. [25.3.11] [25.3.12] [25.3.47] 39

ID
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,

The CDA signal can also be inniated manually.
,

3

E'S b. Peauirement The CDA signal shall actNate timers :~

which will delay the start of the RS pumps. This a

delay will allow for the adequate buildup of water 4

in the containment sumps (resulting from the s

break and the operating of the OS System) and e

^
prevent IRS / ORS pump cavrtation at startup. The 7

maximum time delay a!!owable prior to an effectNe a

recirculation spray shall be as established in the nW O" safety analyses. [25.4.4] [25.4.72] [25.4.2] .c,

O Deslan Feature The CDA signal actNates timers ,i

(purchased via specification [25.6.30]) that delay 12

the start of the recirculation pumps. [25.8.11] u
[25.8.12] [25.8.27] [25.8.28] [25.8.14] [25.8.15] 14

[25.8.30] (25.8.31] The safety analyses use a is
maximum delay time of 300 seconds. [25.4.4) is

[25.4.2] [25.4.72pCalculation [25.4.111] Indicates $7

that recirculation spray will be available and ,a

effectNe at 300 seconds following a CDA. [25.7.42] is

[24.3.1] [25.4.81] [24. t 1.10] :o

e, Reauirement - The RS System shall pump 2i(D containment sump water through the shell side of 22d
the RS coolers to the RS rings at a minimum flow n

rate established in the safety analyses. [25.4.4] gra
[25.4.2] [25.4.72]g / a

kDeslan Feature - The safety ana!yses and the :s

system design analyses establish an ORS and IRS 27

minimum flow requirement of 3640 gpm against a as

head of 285 ft and 3300 gpm against a head n
of 273 ft, respectively. [25.4.2] [25.4.4] [24.2.1) so

[25.4.51] [25.4.49) [25.41Ej25.4.11] [25.4.72]p\/ 33Ku

The ORS and IRS pumps are purchased via i
specification [25.6.1] to be able to de!!ver 3640 sa

gpm against a head of 290 ft (see pump curves 34

included in calculation [25.4.51]) and 3300 gpm as

against a head of 275 ft (see pump curves 36

included in calculation [25.4.49]), respectively, of 37

containment sump water to the RS rings. 34

d. Recuirement - The minimum overall heat removal n

coefficient for the RS coolers sha!! be as ao
_

,-
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established in the safety analyses. [25.4 4) [25.4.2] i

{25472]9
-

7

R N'
(

Desian Feature - The s6fety analyses establish an
3

IRS and ORS minimum heat removal coefficient 4W ' '
requirement of 3.55E6 Btu /hr *F and 3.65E6 s

Stu/hr.*F, respectNely. [25.4.2) [25.4.4] [25.4.72| /[24.2.1) [24.11.6] The RS coolers are purchased 7

with a heat removal capacrty of 3 82E6 Stu/hr *F e

assuming a zero fouling resistance. [25.6.9) s

[24.9.10] so

Recuirement - The location of the RS rings, thee.
15

size and arrangement of the noz2Jes in the rings, u
and the pressure drop across the RS no22Jes shall u
support the minimum droplet thermal effectNeness 34

of the sprays assumed in the containment safety is

analysis. [25.4.2] [25.4.4] [25.4.72] hism

Desion Feature . The safety analyses established 37

a droplet thermal effectiveness requirement of G.3 is

for the recirculation sprays. [25.4.2] [25.4.4] is[
[25.4.72) [24.2.1] NAPS Units 1 and 2 drawings 2o

[25.8.8] and calculations [25.4.30) [25.4.34] 21

,S [25.4.46] [24.6.4] [24.2.3] document that, based ::
V on the purchased RS nozzles, an assumpt:on of 23

0.9 for the droplet thermal effectNeness is 24

appropriate. (For further Information, see 25

Section 14.1.11 and 14.4.2.) :s

f. Recuirement - The location of the RS rings and the :7

size and arrangement of the nozzles in the rings :s

shall maximize the volume of containment :s

atmosphere covered by the recirculation spray ;; so

support heat removal. [25.4.2) [25.4.4) [25.4.72] ai

. [24.2.4) +V 2-

Desian Feature . The containment safety analyses as

assume 100-percent containrnept coverage by 34

sprays. [25.4.2] [25.4.4| [25.4.72Qhe RS rings are yss_

located near the top of the dome to maximize the 36

~

volume of containment atmosphere covered. The ar

IRS and ORS subsystems form an as

approximately 100 ft diameter,360 degree ring at as

EL 377 ft-10 in., and EL 376 ft 10 in., respectively. 4a
_
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~

[25.8.8) [25.8.1] [25.8.2] *25.4.29) There are two i,

sizes of nozzles (1HH30100 and 1/2B60) In the 2

spray rings. [25A10] [24.2.6] The size and 2() arrangement of these nozzles provide a spray 4

pattem that maximizes coverage. [25.4.59] s

[25.4.31) From a heat removal standpoint, as a a

result of the maximized coverage and high RS flow r

rate, sufficient m!xing would occur (due to the e

temperature and pressure gradients caused) to e

support the 100. percent coverage assumption in ,o

the containment analyses. [24.2.4) 35

S. H. \ 3'\
g. Recuirement To support the postaccident NPSH 12

requirements of the ORS pumps, cold water is

injection shall be provided to the suction piping of 14

the ORS pumps at the rate, temperature, and for is
-

the duration required by the safety analyses.
c25 9 ' C [25.4.2] [25.4.4]M24.2 5) Note that since casing3 ir

] cooling flow is available, credit is taken for it in the ,a(

containment analyses. [25.4.2) [25.4.72] [25.4.4) if
,/ Desian Feature To support the postaccident so

NPSH requirements of the ORS pumps, the NPSH 21

analyses requires cold water injection at a flow :2

rate of 800 gpm for 1 hour following a LOCA at a 23
T maximum temperature of 50*F to the ORS pump- 24

suction. [25.4.2(The analysis assumes the Mt.5 LF \D availability of 9000 ga|lons of casing cooling :s

fluid. In accordance with the above requirement, 27

a casing cooling subsystem is provided [25.8.1) :s

[25.8.2] (which consists of a 124,932 gallon 29

(design capacity) tank [25.8.59] [25.4.110) and se

two 960 gpm casing cooling pumps purchased via si

specification [25.6.8]) which, in the event of an 22

accident and the receipt of a CDA signal, will n
automatically inject the CCT water into the ORS 34

pump suction, as specified by the analyses. ss

[25.8.1) [25 8.2] [25.4.53) [25.4.57) [25.4.82] 36

[25.4.83) The NAPS Technical Soecification 37

[25.3,11] [25.3.12] maintains a CCT volume u

of 116.500 gallons. Also provided are two CCT 39

recirculation pumps [25.6.14] and two CCT 40

refrigeration units (25.6.13] which, during all si

modes of operation except refueling and cold 4:

shutdown, maintain the temperature of the CCT at o
._
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a temperature below 50*F.[25.3.11] [25.3.12] i

[25.3.47] (See Section 14.1.2, item 3 for further
2

Information.) 3

Y
To support the NPSH requirements of the IRS 4

pumps, the NPSH analyses require an injection of s

water at a flow rate of 150 gpm and a maximum s

39, q . i 3 ej]j)_temperature of 50*F for th_e time it takes the RWST 7

to drain down. [25.4.2}XThis cooling flow is e
'

provided by the OS system [25 8.1] [25.8.2] s

(25.3.6] [24.2.7) io

Since casing cooling and OS Injection are required si

for the ORS and IRS pump NPSH requirements a
following a LOCA and are made available by

,

is
system design, credit is taken for the addition of i4

( 800 gpm (of 50*F water) and 150 gpm (of 50*F is

water) of cooling fluid into the ORS and IRS oump ,eTY suction, respectively, for the containment 17

depressurization evaluation in the containment
(2-4 ' A N

,e

safety analyses. [25.4.2] [25.4.4] [25.4.72) . 39
_

h. Recuiremerg . To ensure that the RS System :o
performance is in accordance with the 21

assumptions of the containment safety analysis, 22

~ the containment sump shall be designed to rs

discourage debris transport. Consequently, the 24

total sump screen area shall be large enough to :s

ensure low sump fluid velocity (thus reducing 25

debris transport to the RS pump suction) and the :r
sump screen mesh opening size shall be smaller :s

than the RS nozzles (to prevent nozzle blockage). n

[25.12.2] [25.8.58] [24.2.6] [25.4.45] ao

Desian Feature - The containment recirculation at

sumps are provided with screens to prevent 22

blockage of the RS pumps' suction points and ring n
nozzles with sump debris. [25.10.15] [25.8.58] The 24

sump screens are designed seismically to remain as

functional during an accident. [24.14.1] They as

consist of gratings which act as a trash screen for si

large debris (and vortex suppressants) and three as

stages of mesh screening which prevent particles n
larger than the smallest nozzle orrfice of the 4o

_

RS rings from entering the RS pump suction. The 4i
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,

water entering the containment sump first passes
i

Inrougi, inclined 1-in. x 1/8-in, grating bars a

/^') on 13/16in, centers.which remove large debris.
3

125 6.11] [24.14.2] Downstream of the grating.v
( 4

there are three stages of screening. The first s

stage is a coarse mesh witil 0.558in. square s

opening. [24.11.9] The second and third stages 7

are fine meshes with square openings of 0.05-in.
e

[25.8.58] [24.11.9] The screen mesh sizes are i

smaller than the diameter of the RS nozzles (1/2 to
B60 and 1HH30100 nozzles) or 0.5156 in, and 0.25 u
In., respectNely. [25.4.30] The third stage consists 12

of cpindrical screens mounted over the intake to is
the RS Subsystem pumps. One cyiindrical screen u

surrounds the intake of each pump. The design
~

is
includes periorated vortex breakers inside the is
cyiindrical screens as vortex suppressants.

ir

Each containment sump assembly is divided into se

two sepsrate halves by a fine mesh divider so that so

the faDure of either half will not adversely affect the 20

other half. Consequently, no single faDure could 21

result in the clogging of all four suction points for' n
, the RS pumps. [25.8.58] n

(7
O The containment sumps are designed to direct 74

water to the suction of the pumps. [25.8 66] :s
[25.8.8)[25.8.57] A total sump screen area of 168 n

2
ft is provided to support low water velocity in the 27

sump to discourage debris transport and assure 2s

that the sump screens will not clog and reduce a
system flow rate or cause pump cavitation, n
Acceptability of the sump screen area was based

--

n

(W@ D
p on actual hydraulic model stud:ss/ tests done n

a 4. us;ag a model of NAPS Units 1 and 2 containment u
sumps. [25.4.42] [25.4.45] [25.4.58] [25.12.2] 34

Lbtr.cped k layout and arrangement of equipment / piping nSc x \qux& E located in the containment recirculation sumpg a
y @ q (o,4 r.MmyL (e.g., dewatering pump and associated piping) are p

jh based on ensuring that RS pump fluid flow is not
'h N Y a

impacted (e.g., no vortices are created, etc.). n
o u h o. b d [25.7.20] e

(.h t**
\ g%QhStyce.Mb N

c

h u c., bA cttt M M *-"
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taken for R$ pump discharge pressure indicators as attemate
i

instrumentation in plaa of the required containment spray now
2

Indicators. [25.3.48] [24.2.12] The performance crtteria of the
3

above instrumentation meets the requirements of RG 1.97
[24.14.3] [24.2.16]

.

.*
3. Non-Safety Related Perforrr,ance Cnteria

e

-
_Recuirement - In support of the R$ System function to 7

automatically maintain the temperature of the CCT w hin ihe e

requirements of the ORS orrep NPSH analyses [25 4.2 during i

all modes of operatloo 6xcept shutdown, refueling, and io
accident, the following perto;mance enteria sha!!_ be met: ,t

[25.11.1] is

a. The temperr.ture setpoints for the CCT is
temperature sensors (which initiate the CCT 54

cooling loop) shall be well below that required by is
the ORS pump NPSH analyses. [25.11.1] is

b. The heat removal capability of the refrigeration it

units associated with the CCT cooling loop shall is

be greater than the rormal operation heat gain of ,,

the CCT fluid during the worst ambient conditions. to
[25.4.35] as

Desian Featurs The ORS pump NPSH analysis [25.4.2)bkes :2X
credit for casing cooling Auid at 50*F being injected inDo the :)
ORS pump suction following an accident. To ensure the 24

avadability of CCT fluid at the required temperature, the s

setpoints for the CCT temperature indicators (which it'itlate the s

CCT cooling loop) are set to maintain the CCT fluid
a7

between 42*F and 45'Fduring normal plant operation. [25.3.47] :s
Furthermore, the normal operation heat gain of the CCT fluid 29

during the worst ambient conditions is 33,549 btu /hr, [25.4.35] so

The CCT refrigeration units are purchased with a 6-ton capacity si

(or 72,000 Blu/hr), [25.6.15] [24.9.13] If used continuous!y, n
eact- Jnit is capable of removing sensible heat to the extent of u
reducing the temperature of the contents of the CCT by 24

0.92*F/ day. [25.4.35) n
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.

| System is _ not: re. uired: to operate during normal plant --
i_

] ' operations. In accordance wtth SRP 6.2.1.1.A. the RS System - -~

2_ .

is required to_be operable for-30 days following an accident:
_ a

-

-

124.13.12); per Virginia Power commitment to NUREG 0588 for1
4

LI ' 2, the RS System including the casing cooling subsystem
_.

'
s

is required to be-available_ for 120 days [25.3.56]; and. in:-

a

accordance with the~ safety analyses,--the- casing cooling - -tc

injection loop is required only for 1 hour after the accidenti =s -1
[25.4.2) 5, g . t yg]

.

,

e-

The environmental requiremente for RS equipment are satisfied io
via the purchase specifications which identify _the normal

it

operation as well as the postaccident environmental conditions - 12 '

(including time duration) to which the equipment must be u-
designed. (Refer to Sections 14.2.0, 14.3.6,' 14.4.6, 14.5.6. $4

14.6.6, and 14.8.6.)
is :-

.

Environmental Qualification of safety-telated components is isl
treated as follows: n

a. (1) Safety related f tiectrical, Instrumentation, se

and control RS components required for . . is -
postaccident mitigadon and located in harsh :o =

_ snvironments (l.e., the IRS 'and ORS pump ; 23
-

motors,'the RS and casing cooling MOV . 22

motors)~are listed in the EQ' Master Ust n-
(25.3.64] and are qualified in accordance ' .

with . the : EQ - program < (refer . to a-

.Section 15.1.2). 'In accordance with this -a-

- program, to - demonstrate equalif' cation, _ n
ODRs (which IncludeJ theT supporting- _. re :
quallfication . information : such - -as n:
engineering / vendor. _ analyses, 3cndor - ; so 3 ;e
qualification documentation (i.e., test reports -u!

etc.), similarity analyses etc.) are prepared. 122:,

and maintained for each of' the above - n
equipment [25.3.49) [25.3.2) [24.13,10), 24 :

4

. (ii) . Safety related ' electrical > -(Including - as :

instrumentation and controis) RS equipment a
located in mild environments .(e.g.,4 the - n-
casing cooling - pump motors}L are - not a-

included |n the EO program. [25.3.49) Thel ias

general - quality _ and- surveillance: es

' requirements applicable to the equipment as . 43.

$DDD-NAPS Rs _ PROPRIETARYREVISION NO. 00
- C#$4NCC QRS

EFFECriVE DA'lT; 07/01/90
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-

PG System water is also used to provde
ip,

( ,/ water during ORS pump testing. [25.3.8) :
[24.14.13]

3

In the event of an accidental release of<
4

high energy fluids inside containment, s^
(LOCA, MSLB, REA, FWLS) the OS System, e

,g3g in conjunction with the RS System, cools., 7

and depressurizes containment via sprays. a
- LM 1 \ ~1

[25.8.1) [25.8.2] [25.4.4] [25.4.2J [25.4.72]gs
'

The OS System piping provides 150 gpm of o

RWST water to the IRS pumps' suction inlet n

in the containment sump. [25.8.1] [25.8.2] i

~.

The 0S System provides CCT makeup is
water and water for the IRS pump flow te ts u

using the RWST via hose connections, is

[25.3.8) [24.5.3} $a

The SW System piping is connected to the.
17

tube side of the RS coolers to cool the sa

containment sump water which passes is

through the shell side of the coolers.,,
to(

[25.8.1) [25.8.2) ti

b. Electrical :2

The RS System Class 1E 125V de control. n
circuits are supplied from the 125V de ED 24

System. [25.8.44) [25.8.49] [25.8 43] :s
[25,8.48] :s

The safety related RS System electrical.
27

equipment is supplied from the Class 1E EP :s

System at 4160V and 480V. [25.8.46] n
[25.8.42] [25.8.47] [25.8.51) w

A loss of the EP System bus voltage will si

actuate the trip and the subsequent n
reclosure of the IRS and ORS pump motors n
to facilitate loading of the diesel generator. 24

[25.8.27) [25.8.28) [25.8.11] [25.8.12) as

,

\- SDBD NAPS-RS
PROPRJETARYPIVISION NO. 00 CMPMN00 CRs

EFFECmT DATE. 07/01/90
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3
R S.M OV.15 5 A, B. 15 6 A, B, 10 0 A, B, ,

_

;and 101 A,B - (255A,B, 256A.B. 200A,B,- ~ :
and 201A,B). [25.8.43] [25.8.4C (25.8.|48). 3-
[25.8.49] .

d. Civil / Structural
5

The Atullary Building provides the supports :. '

a

id protection from natural phenomena for r
non safety related RS System MCCs.

e

[25.P .*0] [25.8.47] (See Section 14.1.5.) 's

The Cable Tunnel Area provides the.
-- io -

supports, and protection from natural . u-
phenomena- for- safety and non safetyi lay

-

related RS System MCCs. [25.8.42] - _12

[25.8.47] (See Section 14.1.5.) ' u

The Casing Cooling Pumphouse provides.
,s

the foundations / supports,' and protection - is
from natural phenomena for the safety.and i tr :
non-safety related portions of the casing ? is _ >

cooling subsystem. [25.8.61] -(See w'

Saction 14.1.5.)- : to - -

The containment sump and sump screens -.
_:$

are designed to prevent trash and debris 22

from clogging the RS pumps suction and;
-

.

:s
,

spray nozzles. [25.8.58] [25.4.30) [25.12.2] 24

' Paint used inside containtnent is qualified to L:s!
accident ~ conditions to_ minimize peeling. 25:

%b 9 tA b' M [25.6.15] [24.11.3] .- Surfaces painted with . 2r =

g Ig%y e)r. unqualified paint are covered . with a ' .W

t4 M 3-\ N A M M h D N - stainless steel screen to' retain dislodged as .
paint chips. [24.11.4]- Insulation used 'in : so

h\c,b} At.c d lon - elue b containment is . resistant to shredding.. 31 -

[25.6.16] [24.11 3] 2. gg g da.bh ac.c.u m M. 32 -N
,

g A_ewg% MT '

- The containment structure provides- the as :

foundations / supports, and protection from"
_ 34 -%0 M

4 natural .' phenomena and intema! ' plant - as -
ca.m l hazards for the IRS pumps, the RS coolers, 3e -

hM ^ g gy i spray rings, and associated piping. [25.8.9] *.

. (See Section 14.1.5.) ;- )s

', w ]. @Tc g. y M7. . .
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I

|
b. Electrical

s

,rm
1 None.

c. Instrumentation and Control
3

The RS System provides signals to the El-.

4

system to control and munttor RS system s

operating parameters identified h
s

Figure. 4.2 2. [25.8.52) [25.8 53) [23 d.54) r
[25.8.55) [25.8.56) e

The RS System parameters provided to the.
i

ERF computer are identified in Figure 4.2 2 4e

and listed in [25.3.40) [25.3.41) [24.4.5]. u

(See Section 14.1.16.) 12

The RS System input to the CM System is.
u

identified in Figure. 4.2 2. and listed in
24

[25.3.59) [24.14.17) (See Section 14.1.16.) is

d. Civil / Structural 3e

The RS System (in conjunction with the OS irn
U System) supports the structural integrity of the is

containment (in the event of an accidental release is

of high energy fluids inside containment) by a
delivering a cooling spray to the containment ei

structure. [25.8.1) [25.8.2) [25.4.2) [25.4.4) n
[25.4.72) {tg.q . {2.,g , g . ny

e. Other
:4

None, n

14.1.8 Material Requirernents :s

This subsection identifies the specific material requirements associated with :7
the RS System that are part of the design basis. The material requirements a
identified are based on the system function, process fluid and environmenta! a
conditions, and are Mdecendent of the actual component Installed. This 30

subsection identifies the functional material requirements, not necessarily a at

specific material. Usually, the functional design basis material requirements n
can be accommodated by equivalent materials, providing flexibility for n
changes or replacements.

34
-.
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Deslon Featute
,

m 1. The RS System piping /f!ttings (including onfices)/ valve s!ze,") and layout are designed based on the fiow requirements of the
2

s

3

RS System as established in the safety and pump NPSH 4

analyses. [25.4.2] {t.r,4.t % N
R

The IRS subsystems require a minimum flow ratea.
e

of 3300 gpm.
7

b. The ORS subsystems require a minimum flow rate
of 3640 gpm.

s

c. The casing coollr.g injection flow into the ORS to

pump suction is required to be 800 gpm. n

The ' Process Condition Summary" sheets included with this
32

chapter, as we'l as Sections 14.2.2 and 14.6.2, indicate that the
13

flow rates in different portions of the RS System (based on the u
existing system layout) meet the flow requirements of the safety is
analyses, w

2. Fluid velocity requirements associated with proper operation of 17

the RS components are addressed during pipe sizing and are a
in accordance with the mechanical section of the POBO.

(Q)
,a

[24.14.37) 2e

3. Allowable pressure drop in the system is limited such that the 21

pressure difference between the fluid in the spray header and 22

the containment atmosphere is approximately 25 psid. [25.7.29] 23

Calculation [25.4.48] shows that, based on the current RS a
System design / layout, the RS maximum spray pressure for the 2s

IRS and ORS fluid is 29.4 psid and 24.1 psid, respectively. 25

d. The NPSH requirements for the pumps within the RS Sys,em v
are addressed in Sections 14.2.11,14.6.11, and 14.7.11. 2s

5. The containment sumps are designed to direct the water to the 29

suction of the pumps. (Refer to Section 14.1.2, item h.) 3o

Screens are provided to remove debris that may be detrimental ai

to pump performance. (Refer to Section 14.1.2, item h.) Pump 32

startup is delayed by timers to assure that sufficient time is 13

allowed for the containment sump to fill up. (Refer to Section a
14.1.2, item b.) 35

.
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6. The minimum submergence required to avoid vortex formation
3

at the IRS and ORS pump suction p!pe configuration is 3.5 ft.
2

[24.14.73) The pumps suction. lines are located at about
I )

El. 212 ft. [25 8.57] Prior to postaccident pump startup, the'''
4

minimum sump water level is about 210 ft 10 in. [25.4 431 s

Addttionally, Alden Research Laboiatories modeled NAPS'
s

containment sump to ascertain th; absence of adverse r

hydraulic phenomena that could affect NPSH. n A 1:3 mcdel
imh was designed and constructed to include the sump and theS AWy tok kb E$ ) surrounding area of the Containment Building with all the
s

]%. mob d MMM ,o

structures that could influence the approach flow. Tests nw\g impd incorporating various possible now and pump combinationsj w A
<2

%%%4 y ;4a under different possible restrictions, such as screen blockage, u
i

were undertaken. It was determined that the onginal design of* I ,4'

3 the sump was satisfactory for all design conditions, with theAnd u
QLvou A to w n exception of asymmetrical screen blockages. A modified 's

hq s %Q & t., Q design incorporating vortex suppressing devices was n

developed, Consequently, design mcdtfications involving two;M% M*d. % is
levels of floor gratings and perforated vortex breakers inside the

" %% A ^W b" O cylindrical screens were installed in the containment sump.
is

2e

(._4 N 2 t_ M \ c. d h tb<1. This design performed satisfactorily under all possible
2;4g gg gq Nerg conditions. [25.12.2] [25.10.6] g

N MS-\{Lo c %
g

14.1.12 Chemistry and Sampling Requirementsp cm.Ag a
'd i

k
g . q . Q p] This subsection identifies chemistry or chemical requirements that are part

'

24

C U'T U of the design basis for the RS System, incluc5ng design requirements that a
facilitate sampling or other chemistry requirements. :s

1. Recuirement - The fluids of the RS System shall be a
compatible with the function of the system and its a
supported systems. [25.2.8) [25.1.54] [25.5.6] a

The chemistri of the RS System fluids shall be controlled n
and maintained so that the system performance si

requirements are met. [25.2.8] [25.1.54] [25.5.6] 22

Desion Feature u

The chemistry of the containment sump watera. 34

(which is the RS fluid) is controlled by the OS n
System and has the following concentration. 3a

[25 4.76). p

_
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-

There are no special design features (other than 3

(^3 providing easy access) Incorporated into the RS System :C/ design to support inspection and surveillance. [24.14 54] 3

4. Recuirement The RS system / component design shall 4

include features to allow testing / surveillance of the s

system to ensure its performance in accordance with the e

requirements of the plant safety analyses [25.2.8) [25 5.6] 7

[25.1.54]

Desian Feature Refer to Section 14.1.20, item 1,2,3 for
i

design features provided to ensure RS to
m system / component performance in accordance with thex 1,

requirements of the safety analyses. The surveillance 12D,' ,

\ requirements (originating from the safety analyses,,
is

{ w . 2. s 'l] J [25.4.2] [25.4.4] [25.4.72]{d volume are facilitated by the
' -

which are associated with the 14

CCT fluid temperature an is

CCT fluid temperature and level indicators [25.8.1]
"

16

[25.8.2]. The boron concentration of the CCT fluid is ir

detennined by taking a sample from the drain taps is

provided in the system and performing the appropriate ,s

testing [25.8.1] [25.8.2]. (Note that limitations on the CCT 2e

boron concentration is required by calculation [25.4.76] ri

[25.4.129]). The radioactive concentration of the CCT n(gj fluid may be determined in a similar fashion. [24.14.88] :)

5. Recuirement The RS System / components design sha!! 24

include features to allow testing / surveillance of the a
system in accordance with the requirements of the NAPS a
Units 1 & 2 Technical Specifications. [25.3.11] [25.3.12] 27

Desion Feature . The NAPL TS Sections 3/43.2.1,3/4 :s

6.1.2, 3/4 6.2.2, 3/4 6.3.1, 3/411.1.4. 4.0.5, 4 5.2d, and 29

6.8.4, item a impose testing and surveillance so

requirements on the NAPS RS Systems. Refer to Section si

13.3.2 for information relative to design featurcs provided n
to address these requirements. n

6. Recuirement - To maximize reliability, the 34

non-safety-related portion of the RS System shall be as

designed to permit appropriate periodic testing. [25.5.6] 3e

[25.1.54] [25.2.8) 37

Desian Featur.g Refer to Section 14.7.20. 3s

!,
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s

- Table 14.11, Process Condition Summary
,

SYSTEM; Ascarculation SYSTDA CODE S000 NUMBER NOOE NO.Spray (CRS. Train A) RS SD8DJMPSGS -2

NOOE TYPE: 1 MASS FLOW _ INTUFACE _ COMPONENT '

OPOMTING CCNDfTIONS

PaBAMETER DESaGN VALUE NOFDML EMERGENCY SHUTDOWN OTHER

PAESSURE (peig) 55 (v) Note 1 45 (i) Note 1 Note 1 -
>

TEMPCMTUFEI (* F) 285 (v) Note 1 218.4 $) Note 2 Note 1 Note 1 *

FLOW RATE (gprn) 3640 (iv) Note 1 3640 (ii) Note 3 Note 1 14ote 1

NPSH HEQV (ft) 11.0 y; Note 1 16.8 (vii) Note 6 Note 1 Note 1

- '_-t5 S(,v11)N*M
.

PRESSURE NOP (pei) N/c Note 1 1.97 Qi) Notes 4.5 Note 1 Note t

HEAT LIMD (Btu /hr) N/A Note 1 N/A Note 1 Note 1

FLUIDTYPE Borsted Water Note 1 Borated Wam Note 1 Note t

VISCOSITY (centpoise) N/A Note 1 0.3 pai; Note 1 Note 1

FLulO pH N/A Note 1 7.7 (viii) Note 1 Note 1

FLOW 13 FRCM ,Qs no Coolino System interface witn OAS TO 2AS P-2A

NOTES: ' The vslues presented in ihe Table are estimates based on Unit 2 (Unit 2 design documentation is more complete) b.t is
representative of Unit 1. Exact values for Unit twould have to be obtained from the appropriate reference . If not avadatie.
Unit 2 values may be t, sed depencing on application. -

1. System on standcy and only operates during LOCA/MSLB/REA/FWLB.
2. Stress analysis to be done at 253*F (i e., assuming failure of Casing Cooling System).
3. Pisnt safety analysis uses 3640 gpm.

>*
Includes presaure drop for Node ti

5 Does not include head loss due to elevation losa = 66.7 psi (ii).

1%
6. This value is minimum NPSH availaole. No\t b.h. WW \ 4 f%hA = \ T. f S u.k 0 41. NM :

REFEAENCES: Unit 1: 0) (v) [25.3.24) -- Unit 2: 0) [25.4.48] ' - (v) [25.3.25) - -

-. Oi) (25 4.12) - (W) (25.5.1 _ (ii) [25 4.51) (vi) [25.5.51)

(iv) [25.6.1) pump curve (viii) (25.4.76)[f.s l.t *lS] ~ (iii) [25.4.52] -
(iii) (vii) 44.2 - (vii)(25.4.2) - y

Ov) (25.6.1) nump curve - . '(viii) (25.4.76) -

,

REVISION NO O: DATE: - July 1.1990
].

_.

-.

.i
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'

Table 14,11. Process Condition Summary
- ..

-

SYSTOL Aem:v!stion SYSTDA CODE SD00 NUMBER NOOE NO.

Soray (CRS.Trs.n A) RS SOBONPS.R$ 3-

NODE TYPE: ,J, MASS FLON ,,,,,,, INTERFACE ,,,_ COMPONENT

OPERATING CONUTO:S
,

PAAA# M OCSIGN VALUE NOreAaL EMERGENCY SHUTDCMN OTHER

PRESSUM (peig) 150 (ve) Note 1 153.3 0) Note 5 Note 1 . _ Note 1 -

TEMPEMTUN ('F) 285 (vii) Note 1 218.4 0) Note 2 ' Note 1 Note 1

FLOW MTE (gpm) 3640 (vi) Note 1 - 3640 01) Note 3 - Note 1 ' Note 1

NPQi MQ'O (ft) N/A Note i N/A Note 1 _ Note 1 -

PRESSURE OFOP (pei) N/A Note 1 20.12 Gii) Note 4 Note 1 - . Note 1.

Note 1 Vano"s Note 1 Note 1HEAT m (Btu /hr) --

FLUtDTYPE Sorated Water Note 1 Borated Water Note 1 Note 1

V1SCOSTTY (certtipoies) N/A Note 1 0.3 (iii) Note 1 Note 1.

FLUID pH N/A Note i 7,7 (viii)~ Note 1 Note t -

HEAT TMNSFER 3 82E6 (v) Note 1 3. ESES Ov) Note 1 Note 1 -

COEFTICIENT-UA (Btu /hr.
* F)

ptow is paoy:- ;.ns.p.2A TO: 2. A S-E.10

,

NOTES: The values presented in the Table are estimates basert on Unit 2 (Unit 2 das.gn docurt. otation is rnore complete) but is
_ representative of U,vt 1. Exact values for Unit 1 would have to be obtained from the appropnate reference.'It r ot available.

|-
U9it 2 values may be used depenr.ng on application.
1. System on standby and only operates Juring LOCA/MSLB/REA/FWLB.

___

2. Stress analysis to be done at 253*F (i.e., asswning failure of Casing Cooling System).
3. Plant safety analysis uses 3640 gam. .

Does not include heed loss due to eievation foss. Total system head loss due to elevation loss is 66.7 psi Ci).4

5 See (24,14.4].

REFERENCES. Unit t: 0) ,, Unit 2: 0) (25.4.48]

(ii) (25.4.12} Oi) (25 4 51) '

(iii) (iii) (25.4.52) *

(iv) (25 4.4) [,7.0 W G Q (iv)-(25.4 4)
- E

6', (25AE] (v) (25.6.g]

(vi) (25.6.1) pump curve (vi) [4.6.1) pump curve

(vii) [25224) (vii) (25.3.25)

(viii) (25 4.76) (viii) (25 4 76)
,

'

DATE: Jufy 1,1990
REVISION NO. O

w -
, - _

O -

-

PROPRIETARY _
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Table 14.11, Process Condition Summarye

k
-

SY STEM Ncirtw at on G(STI3J COCC 000D NUulG NOCC NO

torer URS.Tenen a) RS SCBSNaPSRS 6

NOtt TYTT. * MASS FLCW _, INTUT ACE _, COMPONENT | g

06TJMTV4G CONDfTD4S I
-,

fl'UNKU CCLG4 VALUC NOf4AeL EMUCDCf Ch alTDCth% OTHCR h
-9

PFCSSUIC 'Casg) 1!s0 fia) lete 1 11160) Pete 1 Note 1

TT MFUMTUTC (* O 33 h) P4ote 1 24420) Nete i Nete i

II.CM IMTE (ggs'n) 3300 (vai) Note 1 3000 Cr, tete $ Note i tete i

tei. i rete 1 x <Nr m nEov ni e 4 cvii) teie 3 teie i ii e m, , ees..a,3-

1. u n-

FHEIOUIE [XOS gal) N/A Note i 12 96 (ii) On) Pete 1 tete i
Note 2

HEAT LfMD (Ib/hr) prate 1 Various Note i No*.e i-

RUlO TYI'E Dortted Water Note i Dorsted Water Note i Note 1

MDCCGTY |cor'bP:*e*) N/A Note 1 0.3 On) Note i Note i

11010 pH N/A Note 1 7.7 (a) Note 1 Note i

8
HEAT TiWMER 3 62 a 10' (v) Note 1 3 $5 a 10 Ov) Note 1 'Ote 1

COEJFICENT UA (twas.
*f) _

RCPN IS FTOM. 2 AS p.t a TO- 2 Attaa

. s.

NOTES. The vah,es presented in the table are so was te4N e Unit 2 (Unit 2 6 "gn cocumentation is mere completel but is
rep esentaine of Unit 1. E.nact vatwos for 41 weu.rt ha/= to r ottae 'm the appropriate reference if not avadabie.,

Unit 2 valwes May be used depending on apphtaien
1. 5, stem on stancby and only operain < ring LOCA/MSLB/RL , i

2 Cees not inctwce head loss ave to elev.uon iets. Total system heas - ' ove to elevat,on icss a (,7.1 psi (m.

3 This cata appi.es to the swetion side of 2 RS P 1 A
This value s minimum NPSH e,allable 34 tk O MM h \8 M 1 M'M hXA4.

5 P' ant safety analysis uses 3300 Com. __ _

Unit 2. () (25448)nEITKJ4CES Unit 1: 0) _
Oi) (25 4 delOi) (25 4.11]
Cii) (25 4 50) 'Q

0 i) [I5'~aIfCW4 M]Sv) M {25 4 4]
(v) 125 6 9) (v) [25 6 el
(vi) CM GO y 139 (vi) (25 4 21

(vn) (25 5 il (vu) [25 S.11
(vm) [25 6.1) pur -p curve (viii)(25 6.1) pump curve

(ii) (25 3 241 b) [25 3 25)
to ps 4 re) to (2s 4 7:

_ _ ,

I ne..%.no O
_

DATE July 1.1M
%.

--

t
T ROPRICT ARY

SDDD-KAPS RS " ' ' * * *
REvlstoN No. 00
r.ITECET DATE; 07/01/%

14 B4
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Table 14.11. Process CondMion Summary

O
SYSTDA Recarewlabon SYSTEM CODE SD80 NUWBER NOOE NO.

Spray 0AS,Tren A)] |
R$ SDBD NAPS.R$ 7

NOOE TYTE f LASS fMM ,,, MUOM COMPONDR t

i

OPOMTING CONDmONS
i-

f

PaAavrTt71 DE5JGN VALUE NOFtAAL EMOCDdC1' SHlfrDOWN OTHD1
;

PFCLSUFC (pasg) t$0 h) Note 1 102.9 $) Note 1 Pete t '

TEMPDMTUFC ('F) 150(v) Note 1 131.7 0) Note 1 tete i

FtCMr F%TE (gren) 1300 Ov) Pete f 3300 01) Note 3 Note 1 Note 1

cum / A, A><ne i >*ne i >

NPSs reou cm N3 >=ie i w

{PRELSUFE DfCP (pei) N/A Note 1 7.39 013) Note 2 Note 1 Note i

HEAT LIMD (Etu/hr) N/A Note 1 Wiiows Note i Note 1

FlutD TYPE Borstod Watet Note 1 Borsted Water tete 1 Note 1

'1

VISCCGTY (carit4 esse) N/A Ncte : 0 56 061) Note 1 Note 1

FLUID pH N/A Note 1 7.7 (vi) Note i Note 1

i

Tot IAS Sorav besser laiet .
FLCW IS fTOM. 2. AS E.1 A

The vatwes presented in the Table are estimates based on Unit 2 (Unit 2 deOgn documemation is more completel but as
representative et Unit 1. Exact values tof Unnt 1 would have to be obtained from the appropriate reierence, it not available,NOTES:

'

Unit 2 values may be used depending on application.

System on standby and only opersies durina LOCA/MSLB/REA/FWLB.
Does not include head lose dwo to elevaton irre. Total system held loss due to sievatict. lost * 67,1 psi fi).t. ,

2.
3. Pant safety anarywe uses 3300 gom,

>

RETERENCES, Unit 1: 0) Unit 2. ()[25446)
Ci) (25.4.11) Ci) (25.4.49) '

Cii) [25 4.50)
0 11 )
%<)(25.61) pump curve Ov) [25 6,1) pump curve

(v) (25 3.26)
(v) [25.3.25]
Ivi) 125 a.761(vil (25 4 76)

OATE: JvV 1.1990
REVISION NCt 0

O
_

PROF PJE' TAR
.tm.co ce

SD BD. NAPS.RS
PEV1510N NO. 00
EITICTIVE DATT. 07/01/90 14 85

DC 90131, Appendix 4 9, Page 201
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RECIRCULATION STRAY SYSTEM
NOL1H f.WA P ATR STAT 10N

.I I.T. _r n ia. PO = e '._.,__,.._ _ _ _..._ _.,.S. Y 57t M D r.$1G N_D A 5_t $ D OCtN INT.
-

._.

4

O'
li

' ' ' ' ' ' ' ' ' - "' '''' ""'''*"$"***''

:SYSTIM Fwcacsstion SYSTIM COCC LOGO NUMDER t#.4C NO. 2Sp<ay !C AS,Tra'n B)

f Nocc Two
-

AS SCBDNAPS AS I

!
s w.s rtcw _ monec _ cowo40<T

!

1crouTm ec 40 mons
Ps/WMLTj23 VCLCN VALUE NonMAL EkDGDCf LHtUDCWN FUMA TEST f
s t LSure w c5 m imei 45 n No.e i >=ei

itwenATurt cr) 2mv) euei m 4 a **ie 2 ,mei emei
rta rare wt,> w nv) No,e i u Ovee 3 No,e i eeei

Nmorou n) n0 (e) Noie i gegggeten teei Note i x
nosauro ace w N/A rete i or m ,etes 4,5 >=*i ruei

HEAT LOAD (Dtu/hr) N/A Note i N/A Note 1 Note 1

Flut0 TYPE Borsted watet Note i Dorated Water Note 1 Note 1

uscoGr'Y (cont 4nw) N/A Note 1 0.3 0H) Note 1 Pee 1

rujo pH
N/A Note 1 71 (vid) Note 1 Note 1

rtow is FTor rnaa emna syvem imedere w th ons TO 2 4S A 29

No1ES. The vatues presented in the Table are estimates based on Unit 2 (Unit 2 design documentation is more compiete) but is
representative of Unit 1 Esact values for Unit 1 would have to be obtaaned from the appropriate reference. If not a.aaabie,
Unit 2 vanes may te used cepenaing on appheation,

1. System on standby, only operates du'inq LOCA/MSLD/REA/FhtB.
2. Stress analysis to be done at 253*r 0 e., ar.suming failure of Casing Coohng Spiem).

Plant safety anal sis uses 3640 gpm.3 y
4. Inclwdes pressure drop for node 1,
5 Does not include head loss due to elevation tons. Total splom head loss dwe to e evation ass e 661 psi (n).

inis va ve is menemum NPSH available. N ab. M t4 f $ d A QQ $ , '\ 9 'l h WW '2Nf 3M6

\4P%
FEFUENCETS Unet 1: 0) _ Unit 2: 0) [25 4 ae)

Ci) [25 4.12) vi) (25 4 51)
Cii) Oii) [25.4 52]
Ov) (25 6.1) pump curve (iv) (25 6.1) pump curve
(v) [25 3 24) (v) (25.3.25)
(vi) [25.51) (vi) [25 5.1) X(vii) pr73 {ty, g t M] (vii) [25 4.2)
(vm) (25 415) (vni) [25 416)

REMSION NO O DATL July 1,1990
-

,

SDBD NAPS RS P ROP RIETA RY
REVISION NO. 00 W WX C"8
EMECTTVE DATE 07/01/90

14 95 DC 90131., Appendix 4 9, Page 202
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Table 14.11, Process Condition Summary

SYSTEM Fecire ve.t.on SYSTDJ COOC GDQD NUMBER NOOE to 3
5 prey CPS Tram B) R5 SDB> N APS.RS

NOCE TYlO 1 MASS F1D# _ tJTUVACE _ Courodo(T

ormATING ccanto4s

PaMMETM DESGN VA11JE NC#5ML EMETCDCY LHUTIOWN PUMP TEST

PREF /SFC 4 Mag) 150 (vii) thte 1 153 3 0) Note 5 Note 1 Note 1

TEMfCMTUFIC (* F) 285 (vii) Note 1 218 4 0) Note 2 Note 1 740te 1

F10W FMTE (gpm) 3640 (vi) Note 1 3640 01) Note 3 Note 1 tote i

NPSH F1EQ'O (tt) N/A Note 1 N/A Note 1 Note 1

Pf1E.SSUFC DF10P (psi) N/A Note 1 to 9 Oii) Note 4 Note 1 Note 1

HEAT LGAD (Dru/tv) _
Note 1 Vanowe Note 1 Note 1

F1UID TYT'E Borsted w ater Note 1 Borated Water Note i Neto 1

FM.fTY (contipaine) N/A Note 1 0.3 011) Note 1 Note 1

8 8
HEAT TTW4LFUT 3 &2 x 10 (v) Note 1 3 f.5 a 10 Oy) Note i Note 1

i FLUID pH N/A Note 1 7.7 (viii) Note 1 Note 1

FlCW LS FTIOM. 2 RS P.2B TO 2. As E.t C

NOTES. The values presented in the Tabte are estimates based on Unit 2 (Unit 2 design documentation is more comp:ete) bwt is
representative of Unit 1. Emoci values 1or und 1 would have to be obtained from the appropriate reference. ff not evadatJo,
Unit 2 values may to used cepending on apphcation.

1. 5, stem on standby. ony operates during LOCA/MSLB/REA/FWLB.
2 Stress analysis to be done at 2*JF 0 e , assuming failure of Casing Coohng S, stem),
3 Plant safety analysis uses 3640 gpm.
4. Does not include head loss dwe to eievation loss. Total system head Icss ove'to elevation losa = M 7 psa 0 )

5 See (2414 4J.

PO U D4CEE Unit 1: 0) Unit 2; 0) [25 4 48)

(ii) PS 4.12| Gi) [25 4 51]
Oei) fii) [25.4 52) g

Ov) [25 4 4Q47. Lt.13 9 (iv) (25.4 4)

(v) (2! 6 9) (v) (25 6 9)
(vi) (25 61) pump curve (vi) (25 6.1) pump curve

(ni) [25.3 24) (vii) [25 3 51
(viii) (25 4.76) (viii) (25 4.76]

REYSION NO 0 DATE: Jwly 1.1990
w -

(J '.

FROPFJ ETARY
SDDDMA PS-R.S NT C"5

: REV1510N .NO. Co
Ef7ECTIVE DAlli 07/01/90

14 96
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Q Table 14.11, Process Condithn Summary

SYSTE M 4 &c#ation SYST'3A COCE SD60 NUunm Noot No. g
Soray CAS Train Bi RS SOBb NAPS AS

NODE TYF E; 2, ga&S FLCM _ HTLTF A2 _ COMFONENT

CiwTitF3 CC#CTIONS

PWMEP DESGN VALDE NOFWL DACTGDCf SHUTDOW f PUMP TIST |
t

Pf M UFIE 4**G) 150 Os) Pete 1 11160) Note i Note 1

TEMPERATUFE ('r) 2a5 0 ) Note 1 26420) Note 1 Note 1

FtOW RATE (arrn) 3300 (nii) Note 1 3300 Oil Note $ Note 1 reie 1

Note 4 Note i Note 1 ./iNPSH RE0V (ft) 9 4 (vu) Note 1 11.9 M,|3 gg,phu1

FTEURE DROP {;*) N/A f ote 1 12.43 Ci), Oii) fete i Ncte i

BEAT LOAD (Drw/hr)
_

Note 1 vanows Note 1 Note 1

FUJiD TYPE tbrated W ater Note 1 Borated Water teote 1 Note i

MSCOSITY (%ose) N/A Note 1 0.3 Od) Ne v Note 1

HEAT TFWE.rDr 3 82 a 10' (v) Note 1 3 SS : 10' Ov) Note 1 Nete 1

FLUID pH N/A Note 1 77(i) Note 1 Note 1

FLOW IS FT40tA 2 PS R1B TO 2 AS EMB

NO TE S. The valves presented in tne Table are estimates base? on Un,12 (Unit 2 dese, , documentation is more complete) but is
representative of Unit 1. Ennet values for Unit 1 would have to be obtained from the appropr= ate roterence f not avadable.
Unit 2 vaives may to used depending on appheation.

1 Spiem on stancDy, only operates during LOCA/MSLD/REA/FYAD
2 DGes not include head loss dwe to elevation loss Total system head ICss dwe to eievation loss * 67.1 psi pi)
3 Th:s cata apphes to the avetion sace of tRS P 1B

This valve is minimum NPSH avadable. M6% M DO I M 7 \ D ' 4 h , M ' MO Y U4

5 Pant safety ansWs uses 3300 gum [
rd H RENCES Unit 1: 0) Unit 2; 0) [25 4 48)

Gi) [25 4.11) fi) 125 4 49)
OW) Cai) (25 4 50) K
(iv) [2S 4 4) C t T 4 4'l$ Ov) (25 4 4)
(v) (25 6 9) (v) (25 6 9)
(c) @ (,W W \ SQ (vi) {25 4 2) /
(vn) [25 51) (vW) (25 5.1)
(viii) {25 6.1) pump cwne (vid)(25 61) pump curve
fn) [25 3 24) (ii) 125 3 25)
(a) 125 4.76) (s) (25 4.76)

! REMSION NO O DATE: M y1.1990
,r,

.

i

O
U

$DDD NAPS-Rs PROFPJETARY
I " "' # 'RD'15 TON NO. Co

ETTECTWE DATT "7/01/W
14 90

DC 90131, Appendix 4 0, Page 204
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14.2 RECIRCULAT10N SPRAY PUMPS ,

14 2.1 Basic Function

Empiremrj . In the ever.. of an accidental release of high.er'ergy fluids hside 3

containment, the ORS and IRS pumps shall support the RS System function .

to cool, depressurge and reduce the levels of airborne iodine in containment. i

[25.1.1) [25.1.2) [25.10.1) i

Desian Feature . The RS System design includes two IRS and two CRS 7

pumps which are provided to recirculate Containment sump water from the e

containment sumps to the RS nngs. An atomized spray is thus delivered into e

the containment atmosphere to cool and depressurge containment. The pH ,e

of the Containment sump water (which is controlled by the OS System) si

facilftates the transfer of the airbome radioiodines to the sump. [25.8.1) .:
[25.8.2) is

1422 Performance i.

Pecuirement . The ORS and IRS pumps, in combination with other RS System ss ,

componen's, shall meet the requirements of the containment safety analysis ,e

to depressurize the containment within 1 hour after an accident and maintain 4r

the containment subatmospheric. [25 4.2) [25.4.4) [25.4.72) t,$.p3eQ Qd

\ Detion Featurg . In accordance with the containment safety analysis [25.4 2) s
'

5 % t3g [25 4.4] [25.4.72) [24 2.1gthe RS pumps have the following design features-
re

[N'E' 1. The CDA signal actreates timers (purchased via specification 23

[25.0 30)) that delay the start of the recirculation pumps. The ::,

IRS pumps are delayed by 195 seconds and the ORS pumps :s

by 210 seconds. [25.8.27) [25.8.11] [25.8.12] [25.8.28) [25.8.14) 24

i [25 815| [25 8.30] [25 8.31] The safety analysis uses a :s

\ maximum delay time of 300 seconds for full recirculation spray. :s

Calcutation [25,4.111) indicatas that full recirculation spray will at

1
be availab'e and effectNe at 300 seconds following a DBA. :s

j [25.4.81) [25.7.42) [24.3.1) [24.11.0) [24.11.10] :s

\
! 2. The safety analyses assume an IRS and ORS flow of 3300 gpm x

and 3640 gpm, respectively, of containment sump water to the si

k RS rings. [25.4.2) [25.4.4] [25.4.72]fhe IRS pumps and ORS as

pumps are purchased to be able to celiver 3300 gpm against a 33

head of 275 ft and 3640 gpm against a head of 293 ft. 34

respectively. [25 6.1) [24.9.1] (See pump curves attached to n

[25 4.11] [25.4.12) [25.4.51) [25 4.49).) The RS System design a

0O
sDBD. NAPS RS l'RoPRJ ETARY
REvts1oN No. 00 C#'''CC "5
EITECTTVE DATE. 07/c!/90

14 102
DC 9013-1, Appendix 4 9 Page 205
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REC!RCt.|LAT10N SPRAY SYSTEM
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results in an IRS flow rate of 3300 gpm against a head of 273 ft i

ard an ORS flow rate of 3640 gpm against a head of 285 ft. :'

[25 4 49) [25.4 51) [25.4.12) [25 4.11) 3

1423 Regulations, Codes, and Standards .

A, tcuirement . The ORS and IRS pumps shall be designed, manufactured, 5

examined, inspected, tested, and certdied to generally recognized codes and s

standards or cleauy stated quairty requirements to assure a quakty product in i

keeping with the required safety function. [25.1.11) [2510.1| [25.1.34) e

[25.1.29) [25.5 4) [25.5.5) [25.1.25) [25.2.8) [25.1.54) [25 5.6) -3

Desian Feature . The RS pumps are designed, manufactured, examined,
it

inspected, tested, and certified to meet the Class 11 requirements of the Draf' $$

ASME Code for Pumps aid Valves for Nuclear Power, November 1968. 3

[25.6.1) [25.2.2) [25.10.9) [24.9.1) 23

The ORS pump casings are tested in accordance with the ASME Boiler and $4

Pressure Vessel Code, Section ill, Nuclear Vessels. [25.6 6) [24.9.6) [25.2.5) is

The pumps ard their motors are designed, engineered, manufactured, and is

inspected in accordance with the ANSI, IEEE, and NEMA standards applicable $r

at the time of purchase of the pumps. [25 6.1) [24.9.1) <a

The RS pumps are located within the system safety.related boundary. [25 8.1) is

[25.8.2) to

14 2.4 Design Conditions n

!
Reauirement . The ORS and IRS pumps shall be designed and purchased n
to be capable of withstanding the pressure, temperature, flow, and chemistry n
of the fluid passing through the system- [25.2.4) [25 2.8) [25.1.54) a
[25.5 6) -r

Desion Fe!!!ure$ {t.":I%'Gh
1. As indicated in Section 14.1.4 (process condition summary tables), the n

calculated pressure at the suction of the IRS and ORS pumps is a
45 psig. [25.4 2) [25.4.4) [25.4.72)TThe calculated pressure at the is

discharge of the IRS and ORS pumps is 111.6 psig and 153.3 psig, x

respectively. [25.4.48) The ORS and IRS pumps are designed to 251 si

psig. [25 6.1j [24.9.1) Appropriate allowances are provided in the ORS n
pump casing to address the static head of water up to the check valve n
[25 8.87), The ORS pump casings are therefore designed for a a
maximum pressure of 67.5 psig. [25.6.6) [24.9 6) u

O
sDeD NAPS ILS PROPRlETARY
RNs10N NO. 00 Cwma a cas
EFTECITYE DATE 07/01/90

14 109
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^ ard ORS pumps are locatt.1 [25 B C6] [241412) [25 5 28) [25 6 M) ,

[24.14 78) ;

9 Aeaukement In accordance with the requirements Cf the Conttoriment 3

t.afety analyses, the ORS and IRS pumps shall be automatically 4

- ' % actNated when the containment pressure exceeds the value used in i

* g _ q g LA the containment analyses to initiate the RS System [25.1.1) [25 4 2) se, ,

[25.4.4) [25 4 721 To support the RS pumps NPSH analysis [25.4 2|, {7-Q > \M
'

3

} g % \'] the availabijrry of sump water [25.4 31) at weil as the assumptions of a
*

/ the containment tafety analyses, on receipt of this signal, the IRS ,

_
- - pumps and ORS pumps start shall be delayed by 195 seconds and 9

210 seconds, respectively (25 4 2) [25.4 4) [25 4.72 [25.4.81) n

Dedan Feature .The RPS system design includes inrtistion of the ORS
and IRS pump de!ay timers on a containment 'high.high" pressure o
signal whose setpoint is based on the assumptions of the containment is

safety arialyses. For details refer to Section 14.1.2, item 1a. The CDA 9

signal actNates timers that delay the start of the RS pumps (IRS by s

195 seconds and ORS by 210 seconds) [25.8.27) [25 8.11) [25 8.12) 3r

[25 8.20) [25 8 14) [25 8.15) [25 8.30) [25 8 31) 9

10. f12Wirement . The emergency diesel generator loading sequcnce shall e

f^ . ensure that in the event of a LOOP coincident wtth or following an c

accident, the ORS and IRS pumps are powered within the time 21g
g q. requirements of the safety analyses [25.4 2) [25 4.4) [25 4.7Q25.1.35)

' ::
,

without overloading the emergency diesel [25 4.130) [24.11.10]
,

a'

1 d)g
Desian Feature . In the event of a LOOP coincident wrth the accident, 24

\ the IRS and ORS pumps receive emergency power within the time :s

requirements or the safety analyses. [25.4.111] [25.8.27) [25 8.28] :s

[25 8 30) [25.8.31) [25.8.11) [25 0.12) 25.8.14) [25.8.15] Additional 27

delay times are established for loading the pumps on the EP System is

following a LOOP. These delay times (ORS 35 seconds IRS 20 a
seconds) are implemented via additional timers and are necessary to x

avoid overioading the diesel. [25.8.27] [25.8.28) [25 820) [25 8 31) si

[25.8.11) [25.8 12) [25.8.14) [25.8.15) [25.4.130] [24.11.10) n

For system level interface requirements, see Section 14.1,7. u

3414 2.3 Material Requirements

Aacuirement - The ORS and IRS pumps shall be fabricated with materials 33

compatible with the fluids carried in order to minimize corrosion or sha'l hase a

a protectNe coating [25.1.54) [25 2 8) [25 5.6) F

O
Q SDBD NAPS-RS PRoPRjtTARY

0""* " D'SPIV151oN NO. Co
EEITC*TTVE DATE 07/01/9]

14 116
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Dftsien FeMure . The R$ pumps are mounted on seismically designed
,

foundations. The foundations are designed to resist operating and seismicn :

Q loads. [25.4.1) (25 4 $6] [25 4 87) (2414109)
3

.

14 2.11 Hydrauhc Requirements

Recu'rement . 'fo ensure proper operation of the RS System. the NPSH s

required by the ORS ard IRS pumps shall be less than the NPSH available at
e

the pumps at the maximum required flow rate. [25.122) (25.10 2) [25.2.0)
7

:
[25.1.54) [25.5.6)

Deden Feature .The ORS and IRS subsystems are designed to provide a flow s

rate of 3540 ppm and 3300 ppm, respectNely. At this flow rate, the avadable M 2-
so

f
NPSH at the ORS and IRS pu:nps suction is 16.8 ft and 11.9 ft, respectNefy,i

,3 g [25.4 2) @ ],he required NPSH at the ORS and IRS pump suction is 11 ft and%M
ew goMh3 9.4 ft, respec'tNefy. [25 5.1) [24.12.1) The NPSHA is based on a post t.OCA N3

i

I & t.h > scenario with 150 gpm of $0*F RWST water being provided at the IRS pump
u

suction and 800 gpm of casing cooling fluid (at 50*F) being injected into the
,s

g g,
ORS pump suction piping. [25.4.21 (25 8.1) [25.8.2) y\ F tC 'Zi' Lt' O 9

r-) p q. d M \ Since the ORS and IRS Systems are maintained empty and cry during normat9

\_
plant operation, when the pumps are started up following an accident, due to

4

the lack of system resistance, the pumps will operate at runout flow (i.e., in
is

O excess of maximum required flow) for the penod of time necessary to fill the ra

system. This could result in NP_SHA being less than NPSHR at runout flow.
n

d% Per calculation [25.4.115) [25.4.2)%nd the RS pumps test data, the pumps will
::

O

suffer no damage due to this start up transient. (This is a problem e, hared by
g)

all systems that are empty prior to startup. Usually, a closed valve in the
- 24

system with a stroke time compatible with system fill time, would prevent the
:s

pump from operating at runout flow. However, to promote reliability, the RS
n
n

System valves are maintained open.)

:s
142.12 Chemistry and Sampling, Requirements

Reauirement . The fluids of the RS System shall be compatible with the
a

function of the system and its supported systems. (25.2.8) (25.1.$4) (25.5 0)
w

The chemistry of the RS System fluids shall be controHed and maintained so
n-

that the system performance requirements are met. Provit ons shall be
i 3r

n
provided for sampling of RS fluids. [25.2.8) (25.1.54] [25.5.6|

Desian Feature . There are no chemistry requirements for the RS pumps other
a

material Compatibility addressed in SeClion 14.2.6 Refer to n
than
Section 14.1.12, item 2 for design features relative to sampling of RS fluids.

a

'~'<N"

U
_

PROPRIETARY
sDDD NAPS-RS C'* " W CAS !

REVtsloN NO.to
ETTECTIVE DATT. 07/01/90 )14 119
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142.18 Redurdancy DNers.ty, and Separation
3

O
5') Recuiremed The ORS and IRS pumps shall not be shared among1. a

nuclear units unless rt can be shown that such shanng will not )

sigrrficantly impair safety functions, inc!Uding. in the event of an e

accdent in one untt, an order 1y r,hutdown and cooldown of the s

remaining unrts. [25.1.15] [25.10.1) s

|

|
pesion Feature . Two ORS pumps and two IRS pumps are provided

|7

for each reactor untt. There are no cross connects between the units |e

and no deperdence on the opposite unit's RS pu,nps. [25 8.1) [25.8.2) e

I
2. _Aeouirement . Redundant ORS and IRS pumps shall be provided to ),o

|ensure that under accident conditions, the minimum performance u
|criteria can be met assuming single failure. [25.1.1) [25.1.'J7) [25.10.1) .:

,Qesia, Feature .The minimum performance criteria of the RS System o-

ZM ' Wg will be met in the event of a loss of one train (i.e., one ORS pump and 34

one IRS pump). [25.4 2) .[25 8.1) [25.8.2) Refer to Section 11.1.4 n
,

> ttem 5 for further information. ,s,

3. Recutrement . In the event of a loss of offsite power, redundant IRS ,7

and ORS pumps shall be powered by separate emergency power ,e

trains such that each RS System train is powered independently. u
O, [25.1.1) [25.10.1) x'

V
.Qgslon Fea;ure . In the event of a loss of olisite power, one IRS pump n

and one ORS pump are powered from the same emergency diesel a
unit. The remaining IRS and ORS pumps are powered by a different n
emergency diesel untt. [h.e 4f1 [25.8.47] :.

4 Recuirement . Redundant ORS and IRS pumps shall be separated to n
ensure availability in case of damage due to internally generated :s

missiles, pipe whip, or jet impingement from high. energy line breaks. tr

[25.1.14) [25.10.1) ::

Deslan Feature The ORS pumps are located in separate cubicles at n

elevation 256 ft of the Safeguards Building. [25 8.9) This separation will m

ensure that at least one ORS pump will remain operational in the event si

of an intemally generated missile, it should be noted that there are no 22

high energy lines in this area. [25,10.46) [24.13.8) n

The IRS pumps are located without separating walls at elevation 217 34

ft of the containment in the containment recirculation sumps. [25.8 9) n
However, a hazards review was performed for all safety.related as

.
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to depressurt2e the containment wrthin 1 hour fonowing an accdent and ,

maintain the containment sutatmosphenc. [25 4.2] [25.4 4) [25.4.72)g M
[ Desien Feature In accordance wrth the containment safety analyses [25 4.4] 3

ly
[25 4 2] [25 4 72) [24.2.1gthe RS coolers have the following design feature:[ D~Y '

k
"Ak The IRS and ORS coders are purchased to a heat removal CaDabiltty 3

of 3.82 E6 Btu /hr.'F assuming zerofouling resistance.[25.6.9)[24.9.10] Note s

1

y /, that the safety analyses assume a minimum heat removal capabili1y for the r

ORS and IRS coolers to be 3 65 E6 Btu /hr 'F and 3.55 E5 Blu/hr *F, ,

respectNely. [24.11.C] (In 1988, a Virginia Power letter [25.7.36) indicated that, ,

due to excesdve tube fouling, the IRS and ORS coolers heat removal y

coefficients had reduced to 2.16 E6 and 2.18 E6 Btu /ht *F, respectNely. n

Calculations [25.4.78) [25.4.79) were performed to evaluate the impact on 4r

containment analyses and imposed some restrictions on service water u

temperature until the next outage when the RS coder tubes were cleancd to <e

regain their design basis heat removal coefficients. [25.7.37] [25.7.38} [25.7.39) is

9
[25,7.40).)

u
14.3 3 Regulations Codes, and Standards

Recuirernen! The RS coolers shall be designed, manufactured, examined, 4

inspected, tested, and certified to generally recognized codes and standards n

or clearly stated quality requirements to assure a quality product in keeping to

Q with the required saf ety function. [25.1.11) [25.10.1) [25.1.34] [25.1.29) [25 5.4] r3

V n
[25 5.5) [25.1.25) [25.2.8) [25.1.54) [25.5.6)

Desian Feature The RS coolers are designed, manufactured, examined, n

inspected, test 4 and cectified to meet the Class C type vessel in Section ill 24

entitled ' Nuclear Vessels * of ASME Unfired Boiler and Pressure Vessel
n
n

Code,1968. [25.2.16} [25.10 9) [25 6 9) [24.9.10]

The RS coolers are located within the system safety related boundary.125.8.1) rr

a
[25.8.2)

a
14 3.4 Design Conditions

Recuirement .The RS coolers shall be designed and purchased to be capable n

of wrthstanding the pressure, temperature, flow, and chemistry of the fluid as

passing through the system. [25.2.4j [25 2.8) [25.1.54] [25.5.6)
n

O ~
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Deslan Features ,

,,

1. Calculation [25 4 48) establishes the maximum operating temperatures :
and pressures throughout the R$ System. Accordingly, the maximum 3

operating pressures and temperatures expected in the RS coolers are: .

Ooeratinc oressure icsic) 3

Tube 0 100 s

Sh61 ORS 150 1

IRS 112 ,

Note that the pressure of the RS fluid in the shell side of the cooler is o

maintained higher than the SW fluid in the tube side to prevent dilution ,o

of the borated sump water by the SW fluid. si

Ooeratina temoerature G 3:

Tube IRS 95 176 3:

ORS 95 165 34

Shell IRS 245 105 [24.14.122) ,s

ORS 218105 [24.14.1U) ,s

The RS coolers were purchased to whnstand the above operating sr

condhions in accordance with the specification [25.6.9) [24.9.10). as

.Reslan cressure ,(m!gl as

Tube 150 :o

Shell 150 at

Desian temoerature E ::
Tube 280 23

Shell 230 24

Note that the inlet / outlet flud temperature versus time in the shell side :s

of the RS coolers was calculated in [25.4.32) (which was based on a

Beaver Valley Power Station) and provided in specification [25.6 9). 27

r,q Oh A review of the computer runs for the latest LOCA containment a

analyses for NAPS Unitg fand.2 [25.4.2] Indicates that the results of ay
calculation [25.4.32) are still redresentatNe. so

The safety analyses [25.4.2) [25.4.4) [25.4.72(equire the ORS cooler2. at
' , . . to process 3640 gpm and the IRS cooler to process 3300 gpm of 32

/ t.,i;* W containment sump Muld. The RS cooler specification. [25.6.9) ' n

] [24 9.10), indicates that the expected flow through the as. purchasedL 34

t%' equipment is 3500 gpm. [24.14.123] n

J
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3. The R$ coolers are located above the maximum submergence level ,

in containment. (Refer to Section 14.1.6.) :

14 3.7 Interface Requirements
a

1. 3gggirement . Location of loads and forces imposed on structures due e

to RS cooler installati / operation shall be included in the associated s

building design. [25 2.8) [25.1.54) [25.5.6) e

Desicr, Feature . The information in Sections 14.3.5, 14 3.9. 14.3.10, r

and 14.3.28 Is used as structural interface design criteria to ensure that e

the containment building design includes the corresponding feature, ,

e g., shield walls, supporting beams, foundations, etc. o

2. Recuirement . The SW System shall provide cooling water to the RS is

coolers at the rate established in the tafety analyses. The safety 4:

analyses also address a range of SW temperatures in conjunction with n

other parameters. [25.4.4) {t.o g q )4

Deslan Feature . The above requirernent is provided to the SW System u
to ensure that the proper flow rate is obtained. [25.3.7) The acceptable is

range of SW temperatures in conjunction with other parameters as $r

required by the safety analyses is controlled by Figure 3.61 of the is
plant Technical Soecifications. 9p

3. Recuirement . Information related to the temperature of sump fluid n
being processed by the RS coolers, and insulation (if available) around ti

equipment shall be provided to the building ventilation system to ::
support the HVAC design of that cubicle. [25.1.28) [25.1.14] n

pesien Featur,g .The only source of heat from RS cooler operation is 24

the fluid it processes. The RS coolers do not operate during normal n
plant operation and, therefore, do not provide a heat load to the a
containment air cooling system. Following a Phase B isolation, the it

containment air cooling system does not operate [25.10.18) and the a
coolers are qualified to operate in the postaccident environment of the a

containment without the benefit of ventilation (see Section 14.3.6). 20

For system level interface requirements, see Section 14.1.7. 21

14.3.0 Material Requirements n

Egguirement . The RS coolers shall be fabricated with materials compatible n
with the fluids carried in order to minimi2e corrosion or shall have a protective 34

coating. [25.2.0) [25.1.54) [25.5.6] a
_
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Deslan Nature .The minimum performance crttena y the RS System
i

q , & ~N
wGl be met in the event of a loss of one train.125 4.2 25.8.1) [25.8.2).

:

V gg, 3
Refer to Sect on 11.1.4, ftem 5 for further informatioi

_Recuiremer't in the event of a loss of offstte power, redundant RS
.

3.
System components impor*. ant to safety shall be poued by separate

5

emergency power trains such that each RS System train is powered
e

r
irvdependently. [25.1 ti [25.10.1)

,Qasion beature .The above requirement is not applicable to coders.
:

?eovirement . Redundant R$ coolers shall be separated to ensure4.
availability in case of damage due to intema||/ generated missiles, pipe

so

whip, or jet impingement from high. energy line breaks. f25.1,'4)
ti

*:~ ' - -

[25.10.1)

,Qgston Feature . The RS coolers are vertically supported bet *cen
u

elevation 259 t! and elesation 216 ft of the containment in the
54

pressurizer relief tank cubicle. (Refer to Section 14.1.5, item 2 for
o

design features relative to ensuring availabi!Ity in the event of a HELB
u
n

or intemally generated missile.)

9:

14.3.19 Reflability

NJ Recuirement . Failure modes and effects shall be analyzed for the RS System
o

to ensure its availability followirg an accident. [25.2.8) [25.1.54) [25.5 6)
n

$

Deslon Feature . Refer to Section 14.1.19.

::
14.3.20 Test and Survel| lance Requirements

R ecuirement The RS coolets st'all be designed to permrt appropriate periodic
:s

inspection and testing of tho mechanical and structural features associated
74

wrth the coolers to assess and ensure the reliability of the coolers and its
is

capabCty to continue to support its minimum performance requirements.
:s

The RS coolers n
[25.1.9)[25.1.10)[25.10.1)[25.1.11][25.2.81[25,1.54][25.5.6)
shall be included in the plant in. Service inspection Program which

s

incorporates the requirements of ASME xi. [25.1.46) [25.3.45) [25.3.52)
a
w

|25.3.53) [25.2.21) [25.2.22)
si

Desian Feature . After the original system startup tests, the RS coolers are
maintained empty and dry to prevent fouling of the tubes. Normally closed

n

MOVs are provided to ensure that the RS coolers are isolated from the SW
n

Vents and drains are provided to drain out the water and
$4

System. [25.8.105) as

blow the tube dry with compressed air after periodic tests of the heat

/~N
U ~
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14.3 27 Matenals. Piocesses, Parts, ard Equipment
i

e

b Pecu'remen! Special matertal, process part, are equipment requirements a

necessary for RS cooler operation and maintenance shall be spec!hed and
3

controlled by plant procedures. [25.2.8) [25154] [25 5 6] 4

Des #en Feature . Refer to Section 14.1.27.
s

14328 Personnel Safety
*

Reautrement Onsite radiation exposure due to normal operation and 7

maintenance of RS coolers shall be monpored and controlled such that
e

operator doses are maintained ALARA. Postaccident Control Aoom doses
i

shall be maintained wrthin the limits of GDC 19. [25.1.21) [25.1.6) [25.1.39]o

[25.10.23) [25.3.23] n

Special industrial safety requirements that impose design bases requirements in

on the RS coolers shall be spectfied. [25.2.8) [25.1.54] [25 5.6) t)

Deslan Feature . Reft,r to Section 14.1.28.
44

14.4 RECIRCULATION SPRAY RINGS AND NOZZLES n

14.4.1 Basic Function
s

~'

Pecuirement . in the event of an accider '.1 release of high. energy fluids inside it

containment, the RS headers / nozzle shall support the RS System function to 4

cool, depressunze and reduce the levels of airbome radioactNe lodines in a

containment. [25.1.1) [25.1.2] [25.10.1) .w

Desion Feature The RS header / nozzle arrangement wi|| spray the pH rs

controlled containment sump water into the containment structure, thereby n
rtrans erring the heat from the containment atmosphere / structure to the spray is

water, condensing the steam to reduce containment pressure and supporting 24

the transfer of airborne radioactNe lodine to the sump. [25 8.1) [25.8.2) a

14.4.2 Performance a

Aecuiremerg . The RS headers /no les in combination with other dS System :r
components shall meet the requirements of the containment safety analyses se

to depressurt2e the containment within one hour following an accident and 1

maintain the containment subatmospheric. [25.4.2] [25 4.4] [25 4.72) gx

t.0 y 13Q {2-M * A-(
, _
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Deslan Featu'e . In accordance *tth the containment s.afety grulyses, [25 4 4) -

g [ ) _ [25.4 2] [25 4.72},j24 2.1) to enhance containment boat ard fission product :
(J gf. g g removal, the RS rings and nonles perform the following: 3

/

[ {t.9 4 2 41] 1. Preduce droplet si:es such that the droplet thermal 4

effectheness is a minimum of 0.9. [25 4 46) [25.4 sj [25 8.8) s
-

[24.2.3) [25 4.30) [24.6.4) i

2. Maxim!2e spray coverage inside containment by: ,

a, Locating the RS nngs near the top of the dome. The IRS i

and ORS subsystems form an approximately 100.ft i

diameter,3604egree nng at elevation 377 ft 10 in. and ,o

elevation 376 ft 10 in., respectNely. [25.8.8) [25.01) ,i

[25.8.2) [25.4.29) 32

b. Using two sizes of noules (1HH30100 and 1/2 B60) in 4:

the spray rings. [25.6.10) [24.2.6) The size arvi 4

arrangement of these nonles provide a spray pattem that >

maximizes coverage [25.4 62) [25.4 59) [25.4.31] [24 2.4) se

and supports droplet sizes in accordance with the ir

calculations that generate drorJet thermal effectiveness. se

[25.4.46) [24 2.3) [24.3.2) n

!! snould be noted that spray noules are selected in varicus sizes to give the ::
optimum combination of small spray particles for maximum heat transfer and :s

larger particles for better coverage towards the center and sides of the ::
containment. n

14.4 3 Regulations, Codes, a id Standards 24

Recuirement . Tne RS headers /nonles shall b6 designed, manufactured, a
examined, inspected, tested, and cenified to generally recognized codes and a
standards or clearly stated quality requirements to assure a quakty product in v
keeping w;th the required safety function. [25.1.11) [25.10.1) [25.1.34) a

[25.1.29] [25.5.5) [25.5.4) [25.1.25) [25 2 8) [25.1.54) [25.5.6) n

Deslon Featzt - The RS spray headers are essentially 8 inch piping. Refer to ic

Section 14,1.3 for design features. The q'.lality requirements for the RS n

nonles were controlled by the requirements outlined in the speerfication. n

[25.6 10] n

The R$ spray headers /nonfes are located within the system safety.related 34

boundary. [25 8.1) [25.8 2] n

(
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Desen Feature . Refer to Section 14.1.17. ,

(O 14419 Redundancy, DNorsrty, ard Separation ,g

1. Reagirement . The RS headers /noz21es shall not be shared among 3

nuclear units unless !! can be shown that such sharing wul not e

significantly impair safety functions, including, in the event of an S

accdent in one unit, an orderly shutdown, and cooldown of the a

remaining units. [25.1.15) [25.10.1) r

Desian Featurg . An ORS and an IRS nng are prov'ded for each a

reactor unft. There are no cross-connects between the units and no e

dependence on the opposite unit's RS rings. [25 8.1) [25 8.2) so

2. Recuirement . Redundant RS headers /nozfes shall be provided to~' u

ensure that under accident conditions, the minimum performance 2

enters can be met, assuming single failure. [25.1.1) [25.1.37] [25.10.1) 9

' ~^w .ptslan Feature . The minimum performance enter'a p) the RS System. se

' [ t.;i 4 M wdl be met in the event of a loss of one train.125 4.2W25.8.1) [25 8.2) ,s

Refer to Sections 11.1.4 rtem 5 and 14.4.14 for furter Ir' formation. ,a~

3. Recuirement . In the event of a loss of c.ffsite power, redundant RS ir

System components shall be powered by separate emergency power s

( trains such that each RS System train is powered independently. 's

[25.1.1) [25.10 il n

Desian Feature . The above requirernent is not applicable to spray :s

rings. r:

4. Recuirement Redundant RS headers / nozzles shall be separated to n
ensure availabihty in case of damage due to internally generated 24

missiles, pipe whip, or jet impingeme.it from high. energy line breaks. n

[25.1.14) [25.10.1) a

J2esian Feature . The RS nngs are supported / restrained to ensure 27

availability in the event of intemally generated missiles, pipe whip, or :s

jet impingement from bl h energy line breaks. (See Section 14.4.5,0 n

item 2.) Separate cubicles cannot be provided for the RS rings since 30

that would adversely affect the performance requirement to maximize si

spray coverage of containment atmosphere. 3

.

--
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14 4.27 Matern!s, Processes, Parts, and Equipment ,

Spocal materials, processes, parts. and equipment aPecul ement -

requirements necessary for RS spray header operation and maintenance shall 3

be specified and controlled by plant procedures. [25 2 8) [25.1.56] [25.5.6) .

pesian Featutg Refer to Section 14.1.27. 3

14428 Personnel Safety ,

Aeoutrement Onsite radiation exposure due to normal operation and i

maintenance of the RS spray headers shall be rnonttored and controded such a

that operator doses are maintained At. ARA. Postaccident Control Room doses i

Shall be maintained within the limtts of GDC 19. [25.1.21] [25.1.6) [25.1.39] o

[25.10.23] [25.323) Specsl Industrial Saf ety Requirements that imposedesign at

basis requirements on the RS sp*ay headers shall be speerfied. [25.2.8) 4:

[25.1.56) [25.5.56) u

Desion Feature Refer to Section 14.1.28 u

14.5 CASING COOLING TANK is

14.5.1 Basic Function 2s

Recuirement In the event of an accidental release of high. energy fluids inside it(} containment, the CCT shall support the RS System function to cool. e'

depressurl2e and reduce the levels of airborne radioactive iodines in 4,

containment. [25.1.1) [25.1.2) [25.10.1) :o

Desian Fea.1.gre To ensure that the ORS pumps perform in accordance with ti

the containment safety analyses [25.4.2] [25.4 4) |25.4.72(and in accordance M
] / with the ORS pump NPSH analyses [25.4.2)hwater supply from the CCT. Tog.

,,

D 'Y . a dedicatediource of cold water
is provided in the form of the casing coolin 2

i

^b l support the pos. accident ORS pump NPSH Icquirements, cold water from the n
CCT is injected into the ORS pump suction ta increase the NPSH available to a

the pumps. [25.8.1) [25.8.2) (It should be noted that proper operation of the n
ORS pumps also supports the airborne lod ne removal function assigned to to

the RS System.)
--- n

(2.1 Wat}
1452 Performance 30

Recuirement The CCT in combination with the other RS System components n

shall meet the requirements of the containment safety analyses to depressuri2e n

the containment within 1 hour following an accident and maintain the 23

containment at subatmospheric conditions. [25.4 2) [25.4.4) [25.4 34

o -
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Det on Feature . To ensure that the ORS pumps penorm in aroordance withi
i

the safety analyses [25 4 2] [25.4 4) [25 4.72 [24.2.1) and in accordance wrth p
( trie requiremerrts of the DRSTUmy77PNnalyses (25 4.2), the CCT hai the 3

( q q l3$ following design features '

2. f . 4 . t 3

{2 4 O t] j/ 1. A useable volume of water of 113.904 gal. [25 4110] The s

Technical Scecrfications ensure that a volume of 116.500 gal of s\s ./ water is present in the tank dunng Modes 1,2,3, and 4. t

[25 3.12) [25.3 11]

2. The temperature of the fluid stored in the CCT is maintained i

between 35'F and 50'F. [25.3.12] (25 3.11] (Note that the lower y

limit on the temperature is to prevent freezing of the CCT Muid ) is

14 5.3 Regulations, Codos, and Standards s

Reaulrement . The CCT shall be designed, rnanufactured, examined. a

inspected, tested, and certified to generally recognized codes and standards u

or clearly stated quality requirements to ensure a quality product in keeping ,s

with the required saf ety function. [25.1,11) [25.10.1) [25.1.34] [25.1.29) [25.5 4] si

[25 5.5) [25.1.25) [25.2.8) [25.1.54) [25.5.6] 17

Desian Feature The code used in design, purchase, and Installation of the a

CCT and its supports (foundation) was the modified API Standard 650, o

* Welded Steel Tanks for Oil Storage.' [25 6.3) [24 9.4) [24.9.3) [25 2 3] to

The CCT is located within the system safety related boundary. is

14.5 4 Design Conditions n

Recuirement . The CCT shall be designed and purchased to be capable of n

withstanding the pressure, temperatt' 9, flow, and chemistry of the fluid a
passing through the system. [25 2.4] [25.2.8) [25.1.54) [25.5 6) a

Deslan Feature {2.S'W a[y

1. The OAS pump NPSH analysis |25.4 2) establishes a maximum n
allowable Muid temperature of 50'F. The tank is purchased to a design a
temperature of 150*F. [25,8 59) n

2. In accordance with the NPSH analysis, the CCT is an atmospheric u

tank. The purchased tank is atmospheric and is designed to intemal si

pressures due to liquid rising to the overflow not.zle [25 6 3) and to a n
design pressure of 0.5 psi vacuum. [25.8.59) n

f3
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Desian Fu'ure ,

1. The CCT is required to be operat/e for 1 hour folicnuing the accdent. :'

g

/
- [25 4 2f The CCT is located out in the yard [25 8 (4), which is Zone /3/
1.5'Y Yard 1 of the EZO. [25 3.1) [24.14130) Consequently, the tank is . i

|designed to ambient exterior condnions (i e , p' essure. temperature, s

humdtry) area conservatrvely designed to a 0 inch corrosion a!!owance. 5

7
[25.8 59) [24.11.11) ,

}

|
2. The CCT is not quahfied to el+ctromagnetic fevels since none are e

dentified for the areas in which the Untts 1 and 2 CCTs are located. e

3. The CCT is located in the yard and is above the ex1ernal flood level. so

(Refer to Section 14.1.5.)
a

it1417 Interface Requirements

1. Recuirement . Location of Icods and forces imposed on structures due o

to CCT installation / operation shall be included in the associated se

building design. [25.2.8) [25.1.54) [25.5.6] is

.Qgslan Feature . The CCT is supported / anchored on the extension of a

the Casing Cooling Pumphouse fot.ndation. The Information, as 17

discussed in Sections 14.5.5,14.5.9.14.5.10, and 14.5 28, is used as se

O
V structural interface design criteria to ensure that the ex1 ended a

foundation of the Casing Cooling Pumphouse is designed to include n
ti

the features addressed in the above sections.

2. Reauirement . The boration level of the fluid in the CCT shall be the
22

n
same as the RWST. [25.4.76)

Desien Feature . Initial fi!! and makeup water to the CCT is provided :.

from the RWST via the use of a hose connection- [25 3 8) [24.5 3}
n

For system level interf ace requirements / design features, see Section 14.1.7.
a

27
14.5.8 Material Requirements

Reauirement . The CCT shall be fabricated with materia:s compatible with the :s

fluids / gases carried in order to minimize corrosion or shaft have a protectNe
a
z

coating. [25 2.8) [25.1.54) [25.5.6]

The CCT shall be fabricated with materials compatible with the environment si

and physical interf aces to prevent elec'rolysis and other Chemical reactions or
3

s)
shall have a protectNe coating. [25 2.8) [25.1.54) [25 5 6)

Od FRoPRIETARY
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1. The casing cooling pumps are in Zone CCPH 1 (I e.. mild environment) i

of the Environmental Zone Desenption (E20). [25 3.1] [25.8 61) :
f [14 14.137) The casing cooling pumps are required to be operable for
\

about one hour postaccident in accordance wrth the r,afety analyses. .

.g.q.133 [25.4 2J The casing cooling pumps and motors are purchased to be
capat/s of operating in the normal operating and accident i

.

environmental conditions of the Casing Ccding Pumphouse. [F 6.8) r

[24.14.138) [24.13.11) (Pefer to Section 14.1.6.)

2. The casing ccding pumps are not qualified to electromagnetic levels s

since none are identified for the areas where the pumps are located. n

3. The casing cooling pumps are located in the Casing Cooling u

Pumphuse whero intemal flooding is not applicable. (Refer to section 3:

14.1.6) u

14 6.7 Interface Requirements se

1. Aecuirement . The EP System shall be provided with the casing ss

cooling pump electrical motor data listed in the Design Feature below. *s

These data are required to produce the following EP System it

calculations. [25.1.1) [25.1.35) w

a. Load calculatiott 9

(~T b. Cable-sizing e.siculatloa n-
O c. Short. circuit calculation 21

d. Breaker sizing and protection coordination calculation n
e. Voltage profile calculation n

Desian Feature . The following, information will be obtained from the 24

casing cooling pump motor data sheets attached to the specification. n

[25.6.8) [24.14.139] n

a. Fullload current rr

b. Rated voltage a

c. Locked. rotor current a

d. Power rac. r 3e

e. Motor efficienc, n
f. Revolutions per minute (rpm) '

.

g. Horsepower (hp) n
h. Minimum starting voltage u

2. Rgdemani The EP Syitem shall De provded with the following n2

circuit breaker data [251.1) [25.1.35] 36

. . -

f~T
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Detien Feature Refer to Section 14.1.28.
s

p3 14.6 CASING COOUNG PUMPS
G ,

1461 Basic Function
2

Aecuirement In the event of an accidental r6 case of high. energy Ruids inside 4

containment, the casing cocding pumps shall support the RS System function s

to Cool, depressurize and reduce the level of airborne radioaCtNG iodines in
s

containment. [251.1) [25.1.2) [2510.1] r,.

Lf y t3h Desian Feature . To ensure that the ORS pumps perform in accordance wrth a

ORS pump NPSH analyses [25 4.2) casing cooling pump (s are provided to
the containment safety analyses [25.4 2] [25.4 4] '25.4.72 [24 2.1) and the

Qu U
,

o

inject cold water (obtained from tb CCT) into the OAS pump suction to n

!ncrease the NPSH at the ORS pump suction. [25.8.1) [25 8.2] (it should be o
notud that proper operation of the ORS pumps also support the airbomo o
lodine removal functions assigned t the RS System) 24

14 6.2 Performance L ' Y u
-

Egouirement .The casing cooling pumps in combination with otter RS System s

components shall meet the requirements of the containment safety analyses ir

} to depressurize the containment within one hour following an accident and

'

maintain the containment at subatmospheric condition [25.4.2J [25 4 4)- s

[25.4.72] r

Deslan Fegr2 To support ORS pump operation in accordance with the 21

requirements of the safety analyses, the ORS pump g] assumes a flow of 800
SH requirements have n

to be met. The ORS pump NPSH analysis [25.4 2 ns
gpm of casing cooling liquid injected into the ORS pump suction for one hour :4

starting immediately after the accident. With the injection of the casing a
cooling liquid, the minimum available NPSH for the ORS pumps occurs at 650 a
seconds following an accident. :

The casing cooling pumps that perform this injection function are purchased 2s

to be able to deliver 960 gpm against a head of 101 ft. [25.4.53) [25.4.57] a
[25.4.82) [25.4.83] Via a recirculation line,160 gpm is diverted back to the >o

CCT. [25.8.1] [25 0.2) A restriction onfice in the injection line maintains the at

flow at 800 gpm. [25 4.53) [25.4.57) Calculation [25 4.61] indicates that a flow n
,

of 800 gpm is reached at 610 seconds [24.6 2], following an accident. n
Drawings [25 8.1) [25 8 2] shuw that the casing Cooling pumps are started up 34

by a CDA signal. a
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encourage drainage ard floor surface condaions (roughness, paint
4

(3 requirements. etc ) to reduce contamination (rf applicatde). [25.11.1) :
O

Mn FC ature Proper drainage facilities and floor surface condrtions i
are provded in the Casing Cooling Pumphouse where the cssing .

coding pumps are located. [25 6 29) [24.14.78) [25 8.106]
5

6. Pecuirement in accordance with the requirements of the containment
e

safety analyses, the casing cooiing pumps shall be automatically r
actkated when the containment pressure exceeds the value used in

e, rq
the containment analyses to innlate the RS System. [25.1.1] [25.4.2|

( t.T 4 ' % i

[25.4.4) [25 4.72) y u

h 2b .Qdan Feature The RPS System design includes innlation of the si

casing coding pumps by the CDA signal whose setpoint is based on
12

the assumptions of the containment safety analyses. [25.8.1] [25.8.2) 9

[25.4.2) f25.4Ai |25.4.72[[25.3.11) [25.3.12) u
_

For system level interiaes requirements / design features, see Section 14.1.7. u

14 6.8 Material Requirements
as

Enuirement The casing cooling pumps shall be fabricated with materials
it

compatible with the fluids / gases carried in order to minimize corrosion or shall
se

. eve a protectNe coating. [25 2.8) [25.1.54) [25.5.6) 's

The casing cooling pumps shall be fabricated with materials compatible with to

the environment and physical int ( faces to prevent electrolysis and other :s

chemical reactions or shall have a protective coating. [25.2.8) [25.1.54) ::
125 5.6) n

Deshn Feature Selection of the casing cooling pumps' materials is based on ta
the service conditions identified in Sections 14.6.4, the environmental n
conditions identtfied in Section 14 6 6, and casing cooling fluid chemistry :s
addressed in Section 14.1.12. n

The casing cooling pumps are made of austenitic stainless steel or materials ::
of equal corrosion resistance. [25 6.8) [24.9.2) n

interfacing piping systems are fabricated of material similar to those of the z
pumps based on the galvanic scale, l.e., the pumps as well as the piping are a

made of stainless steel (Refer to Section 14.1.8.) M

.
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14 6.16 Instrumentation and Control Requirements
,

Pecoirement . Instruments and controls, interiocks ard permissNes shall be :

O provded to monitor and control casing cooling pump operation during normal
3

and accident conditions ard to rnalntain the system within presenbed 4-

operating ranges. [25.1.16) [25.10.1) [25.1.54) [25.5.6) [25.2.8) s

Desion Feature . Refer to Section 14.1.16.
s

14 6.17 Access, AdministratNe Control, and Securrty
i

Feculrement . The access control, carding, and zoning of cubicles housing the e

casing cooling pumps shall be in accordance with tt e regt rements identified
e

in 10CFR73 and 10CFR50.54(p) and 5corporated by Virginia Power In the so

plant speelfic securfty program. [25.1.36) [25.3.37) (25 Sit [25.5.5) (25.2.8) n
(25.1.54) [25.5.6) [25.1.56) u.

Desicri Feature . Refer to Section 14.1.17. u

14 6.18 Redurdancy, DNersity, and Separation u

Recuireme.n,j The casing cooling pumps shall not be sh4 red among1. u
nuclear units unless it can be shown that such sharing will not 4
significantly impair safety functions, including, in the event of an u
accident in one unit, an orderly shutdown and cooljown of the 9

-

remaining units. [25.1.15) [25.10.1) 9

Deslan Feature . Two casing cooling pumps are provided for each n
reactor untt. There are no cross connects between the unha and no ti

dependence on tr.e opposne unit's casing co6ang pumps. [25.8.1) :
[25.8.2) n

2. Ec.guirement . Redundant casing cooling pumps shall be provided to :s

ensure that under accident conditions, the minimum performance
~

n
criteria can be met, assuming single failure. [25.1.1) [25.1.37) [25.10.1) n

Deslan Featute The minimum performance criteria of the RS System ,%
will be met in the event of a loss of one train (i.e., one ORS pump wn 4g
its associated casing cooling pump and one IRS pump). [25.4.2)A~jn
[25.8.1) [25.8.2) Refer to Section 11.1.4, item 5 for further information. 2

3. Recuirement . in the event of a loss of offsite power, redundant easing si

cooling pumps shall be powered by separate emergency power trains n
so that each RS System train is powered independently. [25.1.1) . n
[25.10.1) >4

.
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14 628 Personnel Safety
,

l9
Pecuirement . Onsne radation exposure due to normal operation and
ma:ntenance of the casing cooling pumps shall be monttored and contrcM

3

such that cperator doses are maintained ALARA. Postacedent Control Room
4

doses shall be maintained with'a the limtts of GDC 19. [251.21] [25 t 5)s

[25.. 39) [25.10.23) [25.3 23) Spech! Irdustrial Safety Requirernents that
s |

Impose design bases requirements on the casing cooling pumps shall be r ;

spectf ed. [25.2 8) [25.1.54) [25.5.6) i
i

E21en Feature . Refer to Section 14.1.28,i

,
i

!14.7
CCT REClRCULAT10N PUMPS AND REFRIGERATION UNITS so

14.7.1 Basic Function w-

Pecuirement . In the event of an accidental release of high energy fluids inside ,

containment, the RS S > stem components shall support the RS System u
function to cool, deprec.'Arize and reduce the level of airbome radioactive

lodine in containment. [25.1.1) [25.1.2) [25.10.1)

Desian Feature . To ensure that the ORS oumps perform in accordance with
4

? S - Q. 13') the containment safety analyses [2514) [25.4.4) [25.4,72fk24.2.1] and in o

accordance wrth the ORS pump NPSH analyses [25.4.2gthe temperature ofO is

the f!uld in the CCT has to be maintained within the all. g g. owable limits of the se
NPSH analysis. a

,

To support the above function, CCT recirculation pumps are provided which, 25

during normal plant operations, circulate the CCT fluid through casing cooling ::
refrQeration untts and keep the fluid at the required temperature. [25.8.1) :)
[25B.2) 4

14.7 2 Performance a

Fecuirement .The RS System components shall meet the requirements of the is
containment safety analyses to depressurl2e the containment within 1 hour at

following an accident and maintain the containment at subatmospheric is

{ conditions. [25.4 2) [25.4.4) [25.4.72]g 7

Desien Feature To support ORS pump operation in accordance with the w
requirements of the safety analyses, the ORS pump NPSH requirements have at

to be met. The ORS pumo NPSH analysis [25.4.2 requires the cai;ng cooling 2

system fluid to be maintained at no greater than O'F, J23
#~

_
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1. The refrigeration untts are purchased to delNer 6 tons of ,

refrigeration, ard hard!e 26 gpm of borated flud. With an infet
(} flud temperature of 45'F, the outlet flud temperature will'

3

be 39'F. [25 613) [24 913] [25 7.16) In accordance wrth .

references [25 4 35) [25 4 65) 125 7.17) [24.14 98) assuming s

worst ambient / inlet conditions, one 6 ton chiller wdl be able to
a

reduce it e CCT temperature by 0.9'F/ day. r

2. The CCT recirculation pumps will provde a maximum flow rate
e

of 20 gpm to the chillers. [25.6.14] [24.14.46) [24.14.7) When a

the water in the CCT reaches 45'F the purras receNe a signal e
from the CCT temperature Indicators to automatically start up $$

ard circulate the tank fluid through the refrigeration units. 9
Similarly, when the tank fluid temperature reaches 42*F, the o
pumps are automatically shut off. [25.3.47] 9

14.7.3 Regu!ations, Codes, and Standards
a

h.2' rement The CCT recirculation pumps and refrigeration units shall beA a
purchased to codes and standards commensurate with the quality o
requirements of their required functions. [25.1.54) [25.5.6] [25.2.8) [25,12.10] 9

,Qgden Feature The CCT recirculation pumps and refrigeration units are not 9
a part of a radioactive fluid boundary (slight contamination of the CCT fluid will to("T

J occur due to make up from the RWST, but the radioactMty level will not be 23

significant), are not required for electric generation, nor do they have any n
postaccident mitigation function. Consequently, the equipment is purchased n
as non safety related [25.6.13) [25 6.14) [24.9.13) [24.14.46) and are not a
f abricated/ instal;ed to any speerfic industrial code or standard other than those a
listed in the purchase orde*s (e g., the refrigeration units were purchased a
according to the Nat!onal Electric Code [25.2.19) a:d the ANSI and ARI p

standards applicable at the tir ta of purchase) to ensure an adequitely reliable a
and quality product. The CCT recirculation pumps and refrigeration units are a
within the system non safety related boundary. [25.8.1) [25.8 2) n

14.7.4 Design Conditions
25

&cutrement . The CCT recirculation pumps and refrigeration units shall be n
designed and purchased to be capable of withstanding the pressure, a
temperature, flow, ard chemistry of the fluid passing through the system. a
[25.2.4) [25.2 B) [25.1.54) [25 5 6) n

Desian Feature . In accardance with the requirernents of the ORS pumps a

NPSH analyses [25.4 2)gnd the Technical Soecifications [25.3.11) [25 3.12), p
_ @ S 4 \ 3*t.]

-- '
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14 8.2 Po formance
i

(J Aecuiremenj The RS System MOVs in ecmbination wrth other RS System
g

components shall meet the requirements of the containment safety analysis
3

to depressunze the containtnent wrthin I hour fedlowing an accident and to
4

mair tain the cor.winment at subatmospheric conditions; and provide
5

containment Isciation capability in accordance wrth the acceptable fimrts
s

defined in 10CFR50, Appendix J. [25.1.19] [25.1.53) [25,10.1] [25.5.4) [25 5 5)7

[25 4 2] [25.4 4) 125 4.72
, ,g a

\ w
Desien Featurg . To support RS ytPm operation in accordancu wrth the

,

assumptions of the safety analyses [25.4.2) [26.4.4) [25.4.72 24.2.1) and the o
ORS pump NPSH analysis [25.4.2, the RS MOVs have th lowing design n
fer' ares.

/ 't
.

| 2,.; 4 g i g 1. The ORS pump suction isolation MOVs are normally in the open is
position. They receNe an 'open' signal after inttiation of a CDA

{t w "A,- to ensure their open status and allow flow of containment sumo
i.

is
water to the OAS pump suction. If closed, these MOVs will

s

oper. within 30 seconds after receNing an open signal (25.6.19] ir

P4 9.7). This opening time is acceptable $1nce thn OPS pump te

start up is delayed by 210 seconds following a CDA. (See
Section 14 ~ 2.)TheseMOVsalsoserveascontainmentisolation to
valves , ' in be isolated in case the associated ORS pump is :i

being , out of service, following an accident. [25.8.1) n
(2582] n

2. The ORS pump discharge isolation MOVs are normally in the :4

open posrtion. They receNe an 'open' signal upon initiation cf a
a CDA signal to ensure their open stytus and allow flow is
containtment sump water from the ORS pump discharge to the :r
R5 coolers. If closed, these MOVs will open with;,130 seconds :s

upon receiving an open signal. [25.6.19) [24 9.7) This opening a
the is acceptable since the ORS pump start up is delayed n
by 210 seconds following a COA. (See Section 14.2.2.) These si

MOVs also serve as containtrent Isolation vanes and can be n
isolated in case the associated ORS pump is being taken out of n
sen|ce, following an accident. [25 8.1] [25.8 2] 34

3. Casing cooling pump discharge isFstlo') MOVs (1 RS MOV. 3s

101 A, B; 2 RS MOV 201 A. B) are normally in the open posalon. 34

They receNe an *opon' signal upon initiation of a CDA signal to n
ensure their onen status and allow flow of water from the CCT as

to the ORS pump suction 1:ne. [25.8.1) [25.8.2) If closed, the:,e si

-
MOVs will open within 30 seconds uper receNing an open o

(O
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Desien rega . Proper draina;e facilities and floor surf ace condaions ,

provvjed in the Safeguards Building / valve pft are.a where the R$
trystem MOvs are tocated. [25 6.29] [2414 78] (25 8 f4]. 3

6 Aecuiremen.l . In accordance with the requirements of the containment 4

safety analyses, the RS System MOVs shall receive an 'open' signal s

when the containment pressure exceeds the value used its the a

containment avlyses to initiate the R$ System. [25.1.1) [25 4 2) r

[25.4 dj [25 4.72]t
s/

epx

t_f 4.. I M Detion Feature . 'ine RPS System design includes inrtia: ion of an s
' g 'open' signal to the RS System MOVs by the CDA signal, whose 4e

CW J setpoint is based on the assumptions of the Containment safety +$

_
__

analyses [25.8.1) [25.8.2) [25.4.2] [25.4.4) [25.4 [25.3.11][25.3 12) 4:

For system-levelinterface requirements design features, see Section 14.1,7. 9

14.8.8 Material Requirements u

.8.c281mt.nj . The RS System MOVs shall be fabricated wnh materials as

compal;ble with the fluids / gases carTied !n order to minimize cortosion or shall ,s

have a protective coating. [25.2.8) [25.1.64) [25.5.6) u

The RS System MOVs shcll be fabricated wtth materiau, compatible with the is

environment and physicalinterfaces to prevent electrolysis and other chemical *e

O reactions or shall have a protective coating. [25.2 8J [25.1.54] [25.5 6] 2:

Desian Feat]Eg. Selection of the material for the RS and casing cooling MOVs :$

are based on the service conditions identrfied in Sections 14 8.4, the n
environmental conditions identified in Section 14.8.6, and the surnp water and a
casing cooling fluid chemistry, respectively, addressed in Section 14.1.12. ;4

The RS MOVs are made of stainless steel which is corrnsion resistive. a

[25.6.19] [24.9.7] [25.6 20] [24.9.8) [24.9.9) [25.6.22] [25.6.34) [24.9.14] Valve is

seating, valve stem materials, etc., are made of corrosion / erosion resistive at

material also. [25.6.19] [24.9.7) [25.6.20] [24.9.8) [24.9 9] [25.E 34] [24.9.14) :s

Interfacing piping systems are fabricated of material similar to those of the RS s

System MOVs based on the galvanic scale, i.e, the MOVs as well as the n
piping are made of stainless steel. (Refer to Section 14.1.8.) n

Direct physical interfaces between dissimilar metals are prevented via the n
NAPS piping and mechanical equipmen' installation specification. [25.6 32) n

_
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14817 Access, Administrattve Control, and Secunty
,

Aecuiremenj The access control, carding. and zoning of cubicles housing the
O. - RS System MOVs shall be in acco.* dance with the requirements identified in

a

3

10CFR73 and 10CFR50.54(p) and incorpoiated by Virginia Power in the plant- 4

specific secunty program. [251.-36) [25 3.37] [25.5.4) [25 5 5) [25.2.8) [25 5 6) 5

[25.1.54) [25.1.56)
s

pesian Featurg Refer to Ss an 14.1.17.
7

14 8.18 Redundancy, Diversity, and Separation
.

1. Recuirement Safety related RS System MOVs shall not be shared
ie

among nucia t unless it can be shown that such sharing will not ,o-

significantly afety functions, including, In the event of an n
accident ir ... Unit, an orderly shutdown and cooldown of the n
.emaining units. [25.1.15] [25.10.1) u

Desian Feature Two ORS pumps dist ~ rge and suction MOVs and ,4

two pairs of casing cooling pump discharge MOVs are provided for. ,s

each reactor unit. There are no cross-conr:octs between the units arid se

no dependence on the opposite unit's RS MOVs. [25.8.1) [25.8.2] u

2. Recuireme.1 Redundant RS System MOVs shall be provided to ,e
y

ensure that under accident conditions, the minimum performance fAis

criteria can be met, assuming single failure. [25.1.301 [25.1.26] [25.1.1) %n
[25.1.37] [25.10.1) ri j

E]
.Qesian Feature The minimum performance critoria of the RS System

.

#''::

will be met in the event of a loss of one train. [25.4.2h25.4.5) [25.8.1):3 4t Tyt3 [25.8.2] (Refer to Section 11.1.4, item 5, for runner information.) '

24

The RS MOVs also provide containment isolatiori function. (Refer to a
Section 14.1.18, hem 4 for details). :s

3 R.gggrement In the event of a loss of power, redundant RS System' n
MOVs important to safety shall be powered by separate emergency n
power trains such that ench RS System train is powered a
ine'ependemly. [25.1.1) (25.10.1) m

Eglan Feature The RS MOVs are powered in accordance to thei.

at

above requirement. (See Section 14.8.13.) n

4. Regyirement Redundant RS System MOVs shall be separated to n
ensure availability in case of damage due to internally generated 34

O S. D. NAPS.RS
PROPRIETARYRL islON NO. m

k
E57ECTtVE DATF 07/01/90

C * * * C'S

14 202,
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REC 1RCULAT10N SPRAY SYSTEM
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SYSTEM DESCN BAS 15 DOCUMENT

(e 0, paint, thermal insulation, etc.) shall, to the extent practical.
3

/7 prohibt! the creation of sump debris and corresponding sump screen
O blockage (cacwing an accident. [25.12.2)

3

Desian Basis imoHcation !
4

Qualtfied paint is used inside containment (to the extenta.
s i__

practical) to minimize the potential of sump screen blockage bye

DWC M dislodged paint chips. [25.6.151124.11.3) Surfaces painted with r
unquahfied paint are covered wrth a stainless steel screen tosq q\aumd retain the dislodgec' paint chips. (24.11.4)

a

@ NAQ-t ha ),

h VW j h'h* b.
Thermal insulation used P 'ide containment resists, to a degree, |

se

%\dg bd shredding and transport to the sump screetts. [25.6.16)

g ggg f
[24.11.5) It should be noted that all exposed insulation in jn

12

containment is jacketed with stainless steel or silicone rubber a j
L.D L A bN impregnated fiberglass cloth encased in a sta:nless steel mesh

34

c%mM% and is designed to withstand a following a LOCA environment. u
[25.5.34)

eh A is

3.DN9 ,C.gn_itrii.n.i To ensure heat transfer coefficients ln accordance with the
{tr

assumptions of the containment safety analyses [25.4.2] [25.4.4]hmi * '

[25,4.72), the RS coolers shall be maintained clean, empty, and dry,
w

ggg gd thus preventing fouling of the tubes, a
l

zo

tht0 \b
Desian Basis Imolication - Normally closed MOVs are provided top g_)
ensure that the RS coolers are isolatcd from the - SW System.

ti

[25.8.105) Vents and drains are provided to drain out the water and ;::
LO@ n !

%c.\p blow the tubes dry with compressed air after periodic tests of the heat
24 |

\ exchanger SW inlet and outlet valves. [25.8.1] [25.8.2] [25.5.12] In:sY Mq accordance with Virginia Pov o commitment [25.5.26), the RS coolersJ 2s

are inspected weekly for service water leakago. The vents and drains
, y, q. tyt] addressed above support this inspection, v

a

N ' qf IDih
N

_

() DBMMRS
FS1SION NO. CO

PROPPJETARYEFTECITVE DATE: 07/01/90 CHP15Ncc. cats
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14.0 CRITICAL CALCULATION SUMMARIES . . 16 1.

.
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.
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16 - 8, .... . .

.
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16.5 CASING COOUNG SYSTEM FLOW - TRAIN A, UNIT 2. 16 9. . ..... .

16.6 CASING COOUNG SYSTEM FLOW- TRAIN B, UNIT 2 16 11.. .
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RECIRCULAT10MPRAY SYSTEM
.-- -

NORTH ANNA POWER ETAT 1oN
1,7 pia Poe SYST1N DESloN R*JIS Doct/ MENT

,

- 0
SWECCalculation 11715 ES 150,Rev. 2,'Locticinput(Containmentlntegnty)/1.

h[ August 2,1979.
3

r~ J a
-

(~)\ rJ y( i g 2. SWEC Calculation 14938.37 US(B) 259, Rev. O, 'LOCA Analysis for Revir
3

g3 Technical Soecification on Containment Air Partial Pressure,' May 28,1987. 4a
y2 3. SWEC Calculation 14938.37-US(B) 260, Rev. O, " Main Steam Une Break

s
t Analysis,' May 28,1987.
C' 'b s

j Sp SWEC Calculation 14938 M UR(B)412-0 * North Anna LOCA Dose in Control
&

7

3 Room,' April 22,1988.
a

b
'l

r-oy S. SWEC Calculation 11715.RP A101-0, *DBA Thyroid Dose at E.B., N.O.R. and
hjC LPZ,' August 30,1972.

a

to

{f 6. SWEC Calculation 14237.02 UR(B)401 1,' Determination of Accident Analysis t
My Results after Accounting for 2% Safety Margin for Instrument Error,' uJ

3 March 21,1984
13

?
j 7. SWEC Calculation, 14799.02 UR(B) 001-0, * Update of UFSAR Accident Dose u

3 To Account for 2% Instrument Error,' March 22,1984.7
is

l $$p

h) g~ f 8. Virginia Power Calcuiation SM-429, ' Shutdown ReactMty Following a LOCA,' 's

}V October 19,1986.
o

( * 16.1 0 S AND IRS PUMP NPSH ANALYSIS O M \T 2._
D'

Calculation Number Revision. and Date-SWEC Calculation 14938.37 US(B) 259. Rev. O, u
May 28,1967,

n

Calculation Title . *LOCA Analysis For Revised Technical Scecification.i on Containment :1
Air Partial Pressure.' n

Pu cose To document the pressure / temperature transients resulting from a LOCA in n
the reactor containment and the available NPSH for the RS and LHSI pumps. (It should 24

be noted that the NAPS Units @2 LOCA analysis (Calculation 14938.37-US(B) 259 0) :s

includes the RS and 'HSI pump NPSH analyses. The RS NPSH portion of the LOCA :s
analysis is summarized in this section.) :7

Asgtmpqtigny . Except as noted a!! assumptions / data are the cam t as tned in the LOCA :n
analyses.

:s

_

_.
. - .

f)\ SDBD NAPS.RS
t REVISION NO. 00 PROPRIETARY

cesNoc.cas
EFECTNE DATE: 07/01/90

16 - 3
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RECIRCUIATION SPRAY SYSTEM
.wAT11 ANNA power STATION1 4 ,io Po w

sYsitM DEstcN aAsis DOCl|ME.VT

~

1 Initial pressure (psia):
,

(~'s a. Total 9.75 10.59 :
b. Air partial 8.9

3

2. Initial temperature (*F):
.

a. Dry bAb 120
3

b. Dewpoint 96 120 r,

3. Initial service water temp ('F, 35 97
7

4. RWST temperature 40 50
e

5,
Containment tree volume (10'ft') @ l $(o (\nc.WA A ,

5 / %9)6. Spray thermal effectNeness (5) 100
so

7. LHS1 switchover to sump 315,252 u
(gallons removed from RWST)

3:

8. Containment effectNe diameter 121.1 o
(ft)

14

n 9. Difference between average floorb ss

elevation and centertine of first- ,e
stage impeller;

it

a. insice RS (ft) 6.9 s

b. Outside RS (ft) 6.8 is
c. LHSI (ft) 6.2 :o

10. Recirculation phase suction
as

friction loss: ::

a. Inside R$ 1.1 ft at 3300 gpm :)

b. Outside RS 4.9 ft at 3640 gpm (2840 gpm 24

from sump and 800 gpm from :s

casing cooling system) :s
c. LHS1 9.2 ft at 4030 gpm/ pump 27

(minimum ESF) 2e

-

(n) SD D D-NAPS-RS
U REVISION NO. 00 PROPRIETARY

c e s e cAs
EFFECTIVE DATIL 07/01/90

16 - 4
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_

^

fisumotion The following assumptions were used in the ca culation.

'^'
s 1. Worst smbient concrtions,93'F w!!h 71/2 mph wind.

s' 2
2. Neghgible resistance to heat transfer through metal tank wall to water.

3

3. Heat gain due to solar is one third of total steady state heat gain. 4

4. Tank contains 120.000 gallons of water at 45'F.
s

5. At steady state all energy in air space goes into the water.
s

inDuts The following sources were used as inputs to the calcu!ation.
7

1. NAS-191, Rev 3, Field Fabricated Tanks.
e

2. NAS 54, Rev 4, Thermal Insulation.
i

3. Prttsburgh Coming Information for Foam Glass insulation.
so

4 P.O. NA 531/1531 CCT Chiller,
u

Methodolcov The calculation is performed in three parts. Assuming worst ambient u
conditions, the following calculations are done in Stu/hr. u

1. Heat gain through tank wall to the water. u
2. Heat gain through tank roof and wall to the tank air space. u
3. Solar heat gain which is assumed to be one. third of the sum of items is

(a) and (b) above. u

The total tank heat gain is developed by adding the above three contributions. The w
sensible heat removal rate is determined by subtracting the tank heat gain from the as-o

( ,) purchased ch!!ler capact y.
n

_ n

Condusion - The maximum steady state heat gain by the CCT is 33.549 Btu /hr. The as-
:t

[ purchased chiller is capable of removing 0.92'F per day of sensible heat under worst-- 3
22

ambient condrtions. n
\ A%Y \ G N

7 l~

3-

\ w h \( \1
__

d

-

,-,
; ) 5D DD. NAPS- R.S PRoPRjETARY

REVISION .NO. 00---

cspu NM CA5

N'E DATE: e7/01/M
16 22
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lNSERT 1921g

ORS' AND 1RS PUMP NPSH ANALYSIS (UNIT 1)16.16
.

Calculation Number. Revision and Da,t.g - SWEC Calculation 02072.2010 US(B).274. Rev 0,
-

June 17.1992.

Calculation Title ' Containment LOCA Analysis With New Steam Generator.'

Purnose To document the pressure / temperature transients resulting from a LOC i the
reactor containment and the available NPSH for the RS and LHSI pumps. (It should be
noted that the NAPS Unit 1 LOCA analysis (Calculation 02072.2010-US(B) 2744) includes
the RS and LHSi pump NPSH analyses. The RS NPSH portion of the LOCA analysis is
summarized in this section.)

Assumotions Except as noted all assumptions / data are the same as used in the LOCA
analyses.

1. Inftlal pressure (psla):
<

a. Total 9.75 10.59
b. Air partial 8.9

2. Initial temperature (*F):

a. Dry bulb 120
b. Dewpoint 120

3. Initial service water temp (*F) 35-99

4. RWST temperature 50

5. Containment free volume (10*ft') 1.916 (include 5% margin)

6. Spray thermal effectiveness (5) 100

7. LHSI switchover to sump 341,377
(gallons removed from RWST)

8. Containment effective diameter 121.1

(ft)

9. Difference between average floor
elevation and centertine of first-
stage impeller:

a. inside RS (ft) 6.9
b. Outside RS (ft) 6.8
c. LHSI (ft) 6.2

10. Recirculation phase suction
friction loss;

a. Inside RS 1.1 ft at 3300 gpm

bQ ot2s7.so?
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INSERT 16.16 (CONT)

b. Outside R$ _ 4 9 tt at 3640 gpm (2840 gpm
from sump and 800 gpm from . Li
casing cooling system)

c. LHSi 9.2 ft at 4030 gpm/ pump
(minimum ESF)

11. Break effluent flashing model Pressure flash the break
effluent ' expands at constant r

enthalpy to the containment
total cressure. The standard
vapor component goes to the
containment atmosphere. This
assumption conservatively
neglects the evaporative
cooling effect that the liquid
component most certainly will
realize.

12. Mixing of steam with safety Complete mixing at the break
injection in the cold legs (cold between the break effluent .
leg breaks) (elther steam or two phase)

and the ECCS Injection spillage
(llquid). Thus, some or a!! of
the steam is quenched,
resulting in more mass and
energy release to the floor and
less to the atmosphere,

13. Sensible energy transfer to if the spillage temperature is

O spillage less than the dewpoint
-

temperature, it is heated up to
the . dewpoint temperature
before it is added to the floor.
The energy in the containment
atmosphere is decremented by
the amount of heat transferred
to the spillage. Thus, more -
energy is added to the floor
and less to the atmospherec

!nouts The following sources were used as inputs to the calculation.

1. SWEC Calculation 14938.37-US(B) 249. Rev,0, dated S/28/87.

2. Memorandum from KL Basshore to R.C. Carroll, dated 9/10/91,
' Confirmatory Containment Analysis for Steam Generator Replacement -
Nor*h Anna Unit 1,

3. Letter from D.R. Beynon @ to R.C. Carrol (Virginia Power), " Purchase
Order BNT370788 - North Anna Unit 1 New Mass and Energy Release
Data in support of Steam Generator Replacement, "VRA-92 082, May 28,
1992, transmite report titled 'LOCA Mass and Energy Release Analsis
Report - North Anna Unit 1 ' report supplemented with addendum titled,
" Addendum, LOCA Mass and Enegy Release, Low Head SI-4150 gpm,"
in letter VRA-92491, June 16,1992,

d ousiso?
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'tNSERT 16.16 (CONT)

4. Virginia Pow:rlenst from R K. Bayer to D E. McLellan. dated S/8/97, NP-
-1486-SO7-041, ' Containment Analysis Case Documentation Steam

' Generator Replacement Project North Anna Pov,er Station . UrA 1,
IR 4714/NP.1486.

.

5. SWEC Calculation 02072.1610-US(B) 273, Rev. 0.' dated 5/27/92.

6. Virginia Power Report " Analysis & System Modtfication for RS/LHSI Pump
NPSH,' dated September 1977 Figure 2.2 3 (mt.imum required NPSH
to avoid cavitation vs. flow rate for LHSI pump test),

Hydraulle institute Standards,14th ed! tor.1983 Figure 70 (NPSH
7.

Reduction for Pumps Handling Hydrocarbon Uquids and High
Temperature Water).

B. .W topical report WCAP 10325 March 1979 version. Westinghouse LOCA
Mass and Energy Release Model for Containment Design,' dated April
1979.

Methodolooy The LOCTIC computer program is used to calculate both the-

pressure / temperature transient resulting from a LOCA in the containment as well as the
available NPSH for the RS and LHSI pumps. However, when calculating the available
NPSH, several of the input variables are changed (as shown in the assumptions section)
in order to produce a conservative analysis. Sensitivtty studies are performed on the initial
temperature, pressure, dewpoint, break type and RWST, containment and SW temperature.
All these variables influence the calculated NPSH of the RS and LHS1 pumps.

Results and Conclusions Different breaks were analyzed to develop the worst case
scenario resulting in minimum NPSH available at the RS pumps. The analysis determined
that the limiting case for the RS pumps' NPSH was the hot leg DER with normal safeguards

_ (i.e., both trains available), minimum SW temperature and maximum RWST temperature.
The minimum calculated NPSH available to the IRS pumps was 10.4 ft at 610 sec. a'ter the
LOCA. The minimum calculated NPSH available to the ORS pumps was 15.3 ft at 670 sec
after the LOCA.

| f)') 01:s7 Bo1
%.

i
!
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LNSERT 16.17

16.17 IMPACT ON RS PUMP NPSH DUE TO SUMP DEBRIS (UNIT 1 ONLY)

h Calculation Number. Revision and Date SWEC Calculation 02072.1610.US(B).273, Rev 0.

J May 27,1992.

Calculation Tit!e " Head Loss Across Emergency Sump Screen Due to insulation Debris
Caused by LOCA Events."

Purcose The jet forces of a postulated high energy line break can generate significant
debrls which, in tum, may have an impact on the performance of all pumps that draw
water from the containment emergency sump, in accordance with Regulatory
Guideline 1.82, Rev.1, the purpose of this analysis is to identify the break that potentially
generates the largest quantity of debris, determine that portion of the debris that reaches
the containment ernergency sump screens and calculate the impact of this debris on the
performance of the pumps in question. The debris causes an additional pressure drop .
across the screens which lessens the available NPSH to the RS amd LHSl pt.mps.

Assumotions

1. Transport of debris on the floor starts at approx. 220 seconds after the
accident or just prior to RS pump start.

2a. 30% of the total transportable debris load (fine, suspended debris) is on
the fine screens at 1800 seconds.

b. 40% of the total transportable debris load (fluffy fragments) accumulate
at the bottom of the fina and coarse screens at 1800 sec.

c. 30% of the total transportable debris load (large floating fragments) is too -O large to transport to the screens.
J

3. LOCA pipe break jet impingement on the steam generator nozzle
crossover pipe to the reactor cooling pump produces the largest
insulation debris load.

4. Quench spray held up in containment = 10%

5. Weight of water at elevated temperatures is approx. 8 lbm/ gal

6. NUPEG/CR-0897 suggests using 7L/D's for the destruction distance.
However, the included angle must be assumed. Since the jet can only -
impact 1/2 of the pipe, the included angle is 1/2 of 360' or 180'.

7. Insulation thickness for stoam generator & crossover leg piping = 4 in.

8. Crossover leg piping O.D. = 36.57 in.

9. The screen area is defined as being the area just in front Of the screen.
The actual open area of the screens has no bearing on this analysis
because the head loss equation for debris is based on the area just in
front of the debris.

(Oj 01:s7.ao1
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INSERT 16.17 (CONT)

Incuts

1. SWEC Calculation 14938.37-US(B).2594, *LOCA Analysis for Revised
Tech Spec on Containment Air Partial Pressures.* May 28,1987.

. 2. NCRODP 38 North Anna System Description.

3. SWEC Drawing 11715-FP-9B 12.

4. NUREG/CR4897, Rev.1 October 1985.

5. Handbook of Engineering Mechanics by W. Flugge, McGraw Hill Book
Co.,1st Edition,1962.

6. SWEC Drawing 11715 FC 16A-15.

7. SWEC Drawing 11715-FS-14AA 2.

8. SWEC Calculation 12050-ES-220 0, ' Containment Floor Volume with
Respect to Elevation,' April 9,1980.

9. SWEC Calculation 13075-US-240-0, " Estimated Minimum Containment
Sump Volume for Recirculation Spray Pump Startup,' May 20,1981,

10. U.S. Nuclear Regulatory Commission * Regulatory Guide 1.82*, November
1985.

11. SWEC Drawing 11715 FP 140-10.

12. SWEC Drawing 11715-FV-1S-3.

( 13. SWEC Drawing 11715-FC 16F-9,

14. SWEC Calculation 02072.0210.US(B) 270-0.

15. Letters Transco Products Inc./SWEC, from E.L Avery to D. McLellen,
" Primary System insulation Material,* dated 3/24/92 and 4/9/92.

16. NUREG/CR-2791, SAND 82-7067, September 1982,

17. LOCTIC Run #R0844CO2, Job 9106, Run 2/06/92, insulation Debris
Study (Max. ESF with 1-LHSI pump failure),

18. Walkdown Report - Steam Generator Fiberglass Insulation Debris
Evaluation, dated 2/14/92.

19. SWEC Calc 01039.0532-US(B)-90, Rev. 0, dated 1/24/91 (Title: Validation
of LOCTIC results using blowdown option)

Methodoloav

1. The pipe break in the primary or second piping system (closest to
containment sump) that produces the largest amount of insulation debris
is identified.-

. O ="-
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INSF.RT 16.17 (CONT)

2 The total amount of transportabla debris caused by the identrfied pipe
break is in accordance with NUREG 0897, Rev.1.

3. The net area of the fl!.e screens is calculated

4. Two limiting LOCTIC cases that affects the head loss is analyzed:

Max. Flow Case To maximl:e screen head loss the followings.

pumps are used:

1) 2 RSS (lRS) + 2 RSS (ORS) + 2 Quench spray + 1 LHS1

b. Min. Flow Case - NPSH limiting case.

1; I RSS (IRS) + 1 RSS (ORS) + 1 Quench spray + 1 LHSI

5. LOCTIC Max. Flow Case using method 4a is developed.

6. The amount of water on the containment floor due to the identifled pipe
~

break and assuming 10% water holdup is calculated.

7. The velocity at the fine screens with respect to time for both cases is
calculated.

8. The containment water elevation with respect to time for both cases is
developed.

9. The debris thickness on the fine screens with respect to time for both
cases is developed.

10. The head loss due to the debris on the fine screen with respect tu time
for both casos is developed.

11. Results for both cases are plotted;

a. Containment water level vs time
b. Velocity vs time
c. Head less vs time ,,

_Results and Conclusions Head loss (due to the debris blockage) .vs time of the
emergency sump fine screens is shown graphically.

The results, are used in conjunction with the NPSH analysis for the ORS, IRS and LHS1
pumps to assure that NPSH margin exists after the available NPSH is reduced by an
amount equal to the debris head loss.

- 01287.807

-
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NORTH A.NNA Pow"ER STA110N
W hia PO*c'

SYSTEM Df_51GN BASIS DOCUVEN*r
__

~

17.1 4 RS Coders
,

n 1

Statement of Maintenance Recuirement The R$ coders shall be 2

maintained dry, The R$ coolers shall be vented and drained (to a

remove the fluid from both the shell and tube sides of the cooler) and4

the inlet and outlet service water valves maintained isolated. 3

2. Frecuaacy of Maintenance At least once per week,
e

3. AmQn To preclude fouling of the heat transfer surfaces (i.e., the
i

tubes) to ensure RS cooler operation in accordance with the
e

C . W '2 n } assumptions of the safety analysis. [25.4.2) [25.4.4) [25.4.72) Qf 4.136 ,,d
Desian Feature Vents, drains and isolation valves are provided to lo

4.

maintain the coders dry. Refer to Section 14.1.21, item 4 for further u
detaR.

22

5.
Reference - [25.5.26] [25.8.1] [25.8.2] [25.5.12] u

17.1.5 RS Coolers
u

1. Statement of Maintenance Recuirement - RS coolers preventative a
maintenance procedures shall include disassembly and inspection of is
RS coders to vertfy absence of biological growth, and chemical ir

'

cleaning (if necessary) based on the inspection. Procedures shall be u( )
available to return the system line up to its normal standby is

configuration upon completion of maintenance and testing. :o

2. Frecuency of Maintenance - Every 12 months. p

3. _R a,s.gg To verify cleanliness which will preclude fouling of the tubesJL n
and ensure operation of the RS coders in accordance with the a

assumptions of the safety analysis. [25.4.4) [25.4.2) [25.4h] {t.f tp \1Q
( 172-4 Desian Feature Not applicable. @ a .s1

5. Reference - [25.5.19] [25.5.12] 25

17. t .6 RS Coolers '
2'

Statement of Maintenance Recufrernent The RS cooler diaphragms1.
:s

shall be replaced after every five cycles (i.e., five containment :s
pressurizations). x

2. Frecuency of Maintenance - After every 5 containment pressurizations. n

O) SDBD NAPS-RS
PROPRIETARY(, REVis!oN NO. 00

CM"?N00 CMS
EFFECITVE DATE: 07/01/90
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Table 19.11. Technical Speelfication Surveillanca Requiremen?n

(] 1 Design Basis Surveillance Requirement CCT fluid volume

a. Astem or comoorent CCT

b. Source . TS 4.6.2.2.2 [25.3.11] [25.3.12)

SurveWance Reavired CCT shall be demonstrated operable.c.

Feason or Basis To ensure availability of casing cooling fluki to support post-
LOCA ORS pump NPSH requirements in accordance with the containment and

NPSH analyses. [25.4.2) [25.4.4) [25.4.72] {t_T.4.I3'll [ty A FC
d. Surveillance Parameter The CCT shall have a minimum fMd volume of 116.500

gallons.

Reason or Basis To ensure that the required volume of 113.904 gallons
(equivalent to 96000 gallons of useable water) is available in the CCT with

sufficient margin. [25.4 2) [25.4.110] {-t.f. g. \ 'k g} y
Surveillance Frecuency At least once per 7 days.e.

Reason or Basis Technical basis not known, imposed by the NRC. [25.3.11]
[25.3.12]

f. Surveillance Conditions Mode 1,2,3, or 4

Reaton or Basis Imposed by NRC (Condition IV events (LOCA, MSLS, FWLB,
REA) during which the RS System is required to operate are credible only during
Modes 1, 2, 3, 4.) [25.3.11] [25.3.12]

(Y3 g. Accectance Criteria - The CCT volume shall be greater than 116,500 gallons.

Reason or Basis Refer to item d and Table 6.1 1, item 6 and Section 12.5.

-

I SD DD-NAPS. R5
PRoPRJETARY

REVISION NO. 00 T1911 6 CAS
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Table 19.1-1. Techn; cal Specification Surveillance Requirements

3. Design Basis Surveillan:e Requirement CCT fluid temperature,

V a. ly. stem er Comoenent - CCT

b. Source . TS 4.6.2.2.2 [25.3.11] [25.3.12)

lurveiffaNe Required . CCT shall be demonstrated operable.c.

Raasen or Basis . To ensure that the CCT l'ud temperature is above free:Ing but
we.hin the temperatura requirements estab!!shed in the ORS pump NPSH analyses

(to support ORS pump NPSH requirement). [25.4.2] [25.4.4] [25.4.72] }f. g . iBg . r_
d. Survekiance Pararreter - The CCT fluid temperature shall be between 35'F

and 50*F.

BSason or Basis Refer to item c.

Surveillance Frecuency At least once per 24 hours.e.

Reason or Basis Technical basis not known, imposed by the NRC. [25.311]
[25.3.12]

f. Surveilfance Conditions Mooi,1,2,3, or 4

Reason or Basis Imposed by NRC (Condition IV events (LOCA, MSLS, FWLB,
REA) during which the RS System is required to operate is credible only during
Modes 1,2,3,4). [25.3.11] [25.3.12]

g. Acceotance Crtteria The CCT fluid temperature shall be at least 35'F but no
_

greater than 50*F.

/^N Reason or Basis . Refer to item d.O

.

.

y SD BD-NAPS-RS
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Table 19.11 Technical Specification Surveillance Requirements
5.

Design Basis Sur<a!' lance Requirement ORS pump discharge pressure
-

V _ System or Co noonent ORS pumpsa.

b. js.yg TS d 6.2.2.1 [25.3.11] [25.3.12)

Surveinance Reauired ORS subsystem shall be tested on recirculation flow to _c.

demonstrate its operabdity under accident conditions. h5 y.b 'h
Peason or Basis - To ensure ORS pump operabulty in accord ce with the M1
assumptions of the safety analyses, [25.4.2) [25.4.4) [25.412] without requiring full '

flow testing which would involve using the dike and wetting the intemal surfaces of

the RS cooler tubes. [25.5.22] [25.1.10] [25.10.1] [25.1.20]
_SurveiHance Param,,,gg Each ORS pump shall develop a discharge pressure

d.

greater than or equal to 115 psig.

Pesson or Basis - [24.3.5) [24.3.4]

Surveillance Frecuency In accordance with the Inservice Inspection Program.
e.

[25.3.52] [25.3.53]

Reason or Basis ASME Xl requirement imposed by NRC. Refer to
Section 13.1.1, item 4

f. _ Surveillance Conditions Mode 1,2,3, or 4.

Reason or Basis Technical basis not known, imposed by NRC. [25.3.11) [25.3.12]
g. Accettance Crtteria Each ORS pump discharge pressure shall be at least 115

g psig.

U
Peason or Basis Refer to items c and d.

q SDDD NAPS.RS
\j REv1SION NO. 00 PROPRINARYt
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Table 19.1 1. Technical Specification Surveillance Requirements

(~h Design Basis Surveif|ance Requirement Automatic inttution of RS pumps6

td a. System er Comronent RS pumps

b.
Source TS 4.6.2.2.1 [25 3.11] [2ti.3.12)

Surveillance Recuired Each RS pump shall be demonstrated to startc.

automatically on a containment 'high-high' pressure signal,

Peason or Bas!s To ensure containment depressurtration in accordance w.th the

9'' ) contalnment safety analyses in the event of a HELB inside containment. [25.4.2)

[25.4.4] [25.4.72 ]] 25.1.10] [25.10.1) [25.1.20]
[z.y 2 0] d. Surveillance Parameter Each ORS and IRS pump shall start (automatically) 210

see and 195 secs, respectNely, after the receipt of a containment *high.high'
pressure signal.

Peason or Balia Refer to item c.

Surveillance Frecuency - At least once per 18 months.e.

Feason or Basis Technical basis not known, imposed by the NRC. [25.3.11]
[25.3.12]

f. Surveillance Conditions Mode 5 or 6.

Reason or Basis Technical basis not known, imposed by the NRC. [25.3.11}
[25.3.12]

g. _Accettance Criteria - The ORS and IRS pump sha!! start within 195 9.75 secs
(IRS) and 210 2 21O secs (ORS) of receipt of a containment 'high high* pressure

(O signal.

Reason or Basis Refer to item d. [24.11.8] [25.4.111]

,- SDDD. NAPS-RS[3j REVISION NO. 00 PROPRJETA RY
T1111W CR5V
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Table 19,11, Technical Specification Surveillance Requirements

Design Basis Surveillance Requirement - RS System valve alignment7.

''

System or Comoonent RS System valves (including valves in the casing cooling
a.

subsystem)

b. Source TS 4.6 2.2.1 [25.3.11) [25.3.12]

Suneillance Recuired Four independent RS subsystems shall be demonstratedc.

operable.

'~
5. q - ) 5 Q]j Reason or Basis To ensure that the RS subsystem operates in accordance with/

the assumptions of the containment safety analyses. [25.4.2] [25.4.4] f25.4.72] y

C , .r O) Surveillance Parameter Each valve in the RS flow path that is not locked, sealed,
or otherwise secured in position, shall be in its correct posttion.

flason or Basis Refer to item c.

Surveillance Frecuency - At least once per 31 days.e.

Peason or Basis . Technical basis not known, imposed by the NRC. [25.3.11]
[25.3.12]

f. _ Surveillance Conditions - Mode 1,2,3, or 4.

Reason or Bas:q - Imposed by NRC (Condit!on IV events (i.e., LOCA, MSLB,
FWLB, REA) during which the RS System is required to operate are credible only
during Modes 1,2,3, and 4.) [25.3.11] [25.3.12]

g. Acceotance Criteria No RS valve shall be out of its required position,
f

.A_eason or Basis - Refer to item d.

..

[ SDDD-NAPS RS
V PEVislON NO. CO PROPRIETARY
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Table 19.11. Technical Specification Surveillance Requirements
D
(b 8.

Design Basis Surveillance Requiremert Automatic actuation of RS System MOVs

_ System or Comoonent RS System MOVs (incjuding MOVs in the casing cooling
a.

subsystem)

b.
Source TS 4.6.2.2.1 (25.3.11] [25.3.12]

Survemance Recuired - Each RS System automatic vane shall be r 'onstrated toc.

actuate to lts correct position (refer to Section 3.3.4) on a containt - Ngh high'
.

pressure signal,

ftA4..i3G Reason or Basis To ensure RS System operation in accordance with theL
assumptions of the containment safety analyses. [25.4 2} [25.4.4] [25.4.72]

g W \ 1] [25.1.20) [25.10.1) [25.1.10] y
d. _S.grveillance Parameter Each RS System automatic valve in the system flow path

shall actuate to its correct position.

Reason or Basis - Refer to item c.

.Surveitfance Frecuency - At least once per 18 months.e.

Peason or Basis Technical basis not known, imposed by the NRC. [25.3.11)
[25.3.12]

f, Surveillance Conditions - Mode 5 or 6.

Feason or Basis Technical basis not known, imposed by the NRC. [25.3.11]
[25.3.12}

O
V Accettance Criteria Each automatic valve in the RS System flow path shallg.

actuate to its correct position.

Reason or Baji g Refer to iteen d.i

r~
( ) sDDD-NAPS.R5U
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Table 19.1 1, Technical Specification Surveillance Requirements

D) Design Basis SumeiUance Requirement Casing cooling pump discharge pressure12.
(''

Ivstem or Comoonent Casing cooling pumpsa.

b. Sourca TS 4 6.2.2.1 [25.3.11) [25.3.12}

Sumeillance Aequir.ed The casing cooling pumps shall be tested on recirculationc.

Mow to demonstrate their operabiltty under accident conditions.

? Aeason or Bads To ensure casing cooling operability in accordance with the
24.Q139] assumptions of the plant safety and ORS pump NPSH analyses [25.4.4] [2G.4.2]

(W M3 [25.4 72f;pahout requiring full flow testing which could Impact the dry and ready V
,Y condftlons (to prevent fouling) of the RS System. (Refer to Section 3 3.1.) [25.1.10] #

[25.10.1) [25.1.20]

d. luNeinance Parameter Each casing cooling pump shall develop a discharge
pressure greater than or equa.1 to 46 ps:g (Unit 2) or 58 psig (Una 1).

Reason er Basis - [24.3 6] [24.3A}

SUNeillance Frecuency In accordance wrth the InseNice inspection Program.
e.

[25 3.52) [25.3.53}

Reason or Basis -Imposed by 70. Refer to Section 13.1.1, item 4
f _Sumemance Conditions Mode 1,2,3, or 4.

Reason or Basis - Technical basis not known, imposed by the NRC. [25.3.11]
[25.3.12)

O g. AcceDiance Crttena The casing cooling pump discharge pressure shall be at
least 46 psig (for Unit 2) and 58 psig for (Unit 1).

P_.galgn er Basis Refer to items e and d.

~_

/ S D D D-NAPS. R.S\._) REVISION NO. 00 PRO PRJETARY
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Table 19,11. Technical Specification Surveillance Requirements
A 13.O Design Basis Surveillance 9ecuirement Automatic inniation of casing cooling pumps

System or Comeenent Casing cooling pumpsa.

b.
Source TS 4.6.2.2.1 [25.3.11] [25.3.12]

.

Surveillance Recuired Each casing cooling pump shall be demonstrated to startc.

, automatically on a containment *high high* precsure signal.

25pthj Reason or Basis To ensure avallebilty of casing cooling fluid to support post.
LOCA ORS pump NPSH requirements in accordance with the containment andJ ty A n)
NPSH analyses. [25.4.2] [25.4.4] [25.4.72]j25.1.10] [25.1.20] {'5.10.!] X%

d.
Surveillance Parameter Each casing cooling pump shall start autematically upon
receipt of a containment 'high high* pre *sure signal.

Feason or Basig Refer to item c,

Survemance Frecuency At least once per 18 months.e.

Reason or Basis Technical basis not known, imposed by .he NRC. [25.3.11]
[25.3.12]

f. Surveillance Condition 1 Mode 5 or 6.

Reason or Basis 'lechnical basis not kn:wn, imposed by the NRC. [25.3.11]
[25.3.12|

AcceDtance Criteria The casing cocling pump.s shall start automatica!!y upon
g.

receipt of a containment 'high-high* pressure signal.

Reason or Basil Refer to item d.

SOBD NAPS-RS
v
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Table 19.1 1. Technical Specification Surveillance Requirements
G 14.

(O Design Basis Surveillance Requirement Uncestructed flow through RS noules

System or Comoonent RS header /nonjea.

b.
Source TS 4.6.2.2.1 [25.3.11) [25.3.12)

Su vemance Recuired Each RS System header and spray no=Je shall bec.

demonstrated to be in an unobstructed State.

,/ . y gg Reason er Basis To ensure RS System operation in accordance with the
[ atumptions of the containment safety analyses. [25 4.2] [25.4.4] [25.4.72) MN Surveillance Parameter Each spray header and spray nonle shall Je visually

d.

surveyed for flow indication using an air or smoke flow test.

Peason or Basis - Refer to item c. (Full flow testing of the nonles using water
would result in the need for containment cleanup. ConsequenUy, smoke or air is
used for testing purposes.)

_Survemance Frecuency At least once per 5 years.e.

Reason or Basis Technical basis not known, imposed by the NRC. [25.3.11)
[25.3.12)

f. Survemance Conditions Mode 5 or 6.

Reason or Basis Introduction of smoke into tha containment via the RS nonjes
\ would adversely impact plant operations during Modes 1,2,3, and 4
\ g. Accectance Criteria The RS headers and nonles sha]l not be obstructed,n

V Peason er Basis - Refer to item c. Since the nonjes are not flow tested with
water, nonle erosion is not expected. Consequently, the thermal effectiveness of
the water droplets will remain as designed and a demonstration of unobstructed
noules is all that is required.

SDBD NAPS RS
Y- REVISION NO 00 PROPPJLTARY
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Table 19.1 1. Technical Sraecification Survel; lance Requirements
I j 16

Design Basis Surveillarce Requirement CDA signal intertock with the RS System

System or Comoonent RS System (RS and casing cooling pump and MOVs)a.

b,
Source TS 4.3.2.1.2 [25.3.11) [25.3.12)

Surveillance Recuired The loq'c of the CCA sigrulinteriock with the RS Systemc.

innation shall be demonstrated operable.

'Y Reason or Basis To ensure operation of the RS System in accordence with the

assumptions of the containment safety analyses. [25.4.2] [25.4.4) [25.4.72[)dg . 7.. n] [25.1.10] [25.1.20) [25.10.1]

d. Survealance Parameter RS System actuation (i.e., startup of RS pump timers,
cating cooling pumps, and opening of RS MOVs) in response to a manually
initiated CDA signal.

Reason or Basis - Refer to item c.

Surveillance Frgquency- At least once every 18 months.e,

Reason or Basis - Technical basis not known. Imposed by the NRC. [25.3.11]
[25.3.12]

f. Surveil!ance Conditions Mode 5 or 6.

Reason or Basis Technical basis not known, imposed by the NRC. [25.3.11]
[25.3.12]

g. Accectance Criteria The total interiock function (i.e., initiation on the RS System in( ) response to a COA signal) shall be demonstrated operable.

Reason or Basis - Refer to ' tem d.

sDDD NAPS RS
REVis!ON NO. 00 PROPPJETARY
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Table 19,21 Ucensing Basis Surveillance Requirements
,,

( ) 4. Design Basis Surveillance Requiremerit Freon leak from CCT refrigeration unitv'
ftystem or Comoonent CCT refrigeration unitsa.

b. Source . [25.5.33]

Surveil'ance Recuired CCT refrigeration unns shall be demonstrated operable.c.

Reason or Basis . To ensure proper operation of the CCT refrigeration unas so
that the CCT fluid temperature is maintained within the requirement o8 the ORS

pump NPSH analyses. [25.4.2| {16 4. \3Q ,X
Surveillance Pararneg . The CCT refrigeration units shall be inspected to verifyd.

absence of freon leaks.

Aeason or Basis Refer to item c.

SurveMance Frecuency None identified in reference identifying the requirement.e.

[25.5.33|

Beason or Basis See above.

f. Surveillance condnions Modes 1,2,3, and 4.

Reason or Basis Condition IV events (LOCA, MSLB, FWLB, REA) during which
RS System operation is required are credible only during Modes 1,2,3, and 4.

g.
AcceDtance Cnteria Verrfication of the absence of freon leaks.

Peason or Basis Refer to item d.
tO
'V

~

.

r\
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Table 19.21, Ucensing Basis Surveillance Requirements

(l 5. Desgn Basis Survedlance Requirement . Service water leakage into RS coolers
%~)

a. lntem or Comoonent RC coders

b. Source . [25.5.26]

Surveil'ance AeouirM . The RS coders shall be maintained dry.c.

^/ Peason or Basis To prevent fouling of the RS coder tubes and ensure that the0YIb RS ccoler heat trans er coefficients are in accordance with the a>sumptions of thed

., . s . n} safety analyses. [25.4.4] [25.4.2) [25.4.72) K

d. SuNeillance Parameter The RS Coders shall be inspected to determine rf seNice
water is leaking into the RS coders.

Peason or Bafd3. Refer to item c.

e. Surveillance Frecuency . At ; east once per week.

Reason or Basis . [25.5.26]

f. Surveillance Condhions . Modes 1, 2. 3, 4, 5, and 6.

Reason or Basis . RS coder tube fouling has to be prevented regardless of plant
operational mode since the tubes have to be chemically cleaned to remove fouling
when R occurs,

g. Acceotance Criteria . Verification of the lack of moisture collection when the
vents / drains associated with the RS coolers are opened.

Reason or Basis . Refer to item d.
s
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Table 19.21, Licensing Basis Surveillance Requirements,

(~] 6.
Design Basis Surveillance Requirament Casing cooling pump beanng lubrication\~J

System or Comoonent Casing coding pumpsa.

b. Soureg - [25.5.35)

Surveillance RecuirM The casing coding pumps shall be demonstratedc.

operable.

Peason or Basis To ensure prepar operation of the casing cooling pumps.
[25.4.4) [25.4.72) [t.i. 4 L] C.G. W i3 % C %, L t ~l .1

,

d.
Surveillance Parameter The bearing lubricat"sn of the casing cooling pumps sha:1
be checked.

Aeason or Basis To prevent damage to tb + casing cooling pumps.
e. ,$,prveillance Frecuency - At least on e r , year.

Reason or Basis - [25.5.35]
f. Surveirfance Conditions Mode 1,2,3, or 4.

Peason or Basis - To ensure proper operation of the casing cooling pumps in the
event of a HELB in containment (which can only occur if the plant is in
Mode 1, 2, 3, or 4),

Accentance Crjist.a - Quantity of bearing lubrication for the casing cooling pumps
g.

shall be in accordance with vendor requirements.

p, Reason or Basi Refer to item d.t

L _)

,

~

(q
_.
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Table 19.21. Ucensing Basis Surveillance Requirements

(] 7.
Design Basis Surveillance Requirement Dry testing of IRS purnpsv

System or Comoonent IRS pumpsa.

b.
Source - [25.5.9) [25.5.10) [25.5.36J

Survemance Reco: red The IRS pumps shall be dry tested (start and stop) to
c.

demonstrate operability under accident conditions.

{tiI 4. t M) f Reason or Basis To ensure IRS pump operability in accordafce with the
\ ar,sumptions of the safety analyses (25.4.4] (25.4 2) (25.4.72)n[ W S'' h wnhout performing

flow tests wruch would require piant shutdown and installation of a dike in the
- - - __ containment sump.

d.
Survemance Parameter Each IRS pump shall demonstrate staring capability.
Peason or Basis Refer to item c.

Surveillance Frecancy Once every 3 months as documented in the In Service
e.

inspection Program. [25.3.52) [25.3.53]

Aeason or Basis - To provide continuing assurance of mechanical reliability, the
testing frequency of these pumps were increased from 1 month to 3 months by
the NRC. (25.5.9}

f. Surveillance Condkiens Modes 1,2,3,4

Peason or Basis Technical bases not known, imposed by NRC.

(O Acceotance Criteria Each IRS pump shall be demonstrated to startup.
g.

, j
Feason or Basis Refer to item c.

i

-
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Table 19.41. Preoperational and Startup Testing Requirements

{j Design Basis Surveillar ce Requirement Full flow testir ; of the RS System
1.

System or Comoonent IRS and ORS Pumps, RS coolers, RS headers (aN noclesa.

plugged) and assochted valves / piping / fittings

b. Source . [25.3.8) [25.10.15] [24.3.4)

SuNeillance Read . The R$ System as a whole shall be demonstrated operablec.
C

pnor to initial plant startuA[t a 6 9/

Reason or Basis - To ensure that the RS System operates in accordance with the[W M9 flow assumption of the safety analyses. [25.4.2] [25.4.4) [25.4.72) K
d. Surveillance Parameter 6reoperational testing was conducted over a throttled

range of flow conditions ,Jsing the permanently installed spray header crain lines
connected to the containment sump, blind flanges, pipe plugs in the spray non!es
and the portable dike surrounding the sump) to venty proper operation of the RS
System as a whole. (Refer to Section 3.3.1.)

Reason or Basis Refer to item c.

Surveillance Frecuenev Once in plant life.e.

_ Reason or Basji - Preoperational testing.i
f. Surveillance Conditions Prior to initial plant startup.

Reason or Basis (?S.S.13] Preoperational testing.

g g. Acceotance Cnteria - Verify RS System operation / flow in accordance with the
t / safety analyses.

Reason or Basis Refer to item d.

1

|

N 1
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Table 19.41. Preoperational and Startup Testing Requirements
2.

Design Basis Surveillance Requirement . Long term operabihty of deep well Icng shaNecpumps

Iystem er Cornoonert ORS pumpsa.

b h - (25 5.13) [25.10 6)

SuNe ance Pewird . The ORS pumps shall be demonstrated cperable (in the
c. m

#

/ [LS 4- G Q
tong term) prior to initial pant startup.

.A_gesen er Basis . To ensure that the ORS pumps (which are deep well, long( % W) shatted pumps) are capable of operating (in the long term) in accordance wrth the
{ assumptions of the safety analyses. (25 4 2] [25.4.4) [25.4.72)g

d.
SuNeittsnee Par.amett! Preoperational testing was conducted for a 6 day
extended run and a 450 hour test run with inspections between runs and upon
competion of testing.

Peason er Basi 3. Refer to item c.

SUNeMance Frecuency Once in plant life.e.

Peason or Bas 3 Preoperational testing.
f. Surveiltance Cond!!!n . Prior to inttlat plant startup.

Aeason or Bash - [25.5.13) Preoperational testing,

.A_ttepinnee Cnteria \'i W continued trouble-free operr.tlen of the ORS pumps
g.

after 450 hours of operation.

Re!!on or Bais Refer to item d.l

J'

s

r

e

/
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Table 19,4-1. Preoperational and Startup Testing Requirements

Cuign Basis Sur.eillance Requirement Unobstructed flow through RS neu|es4.

a Iystem or Comoorenj RS headers /noules

b. 12gra - [25 3.8] [25.10.15) [24 3.4)

e lee 0!ance Pecuired Each RS System header and spray nocle shall be
,e ^ - - demonstrat.)d to be in an unobstructed state pnot to inttlal plant startup.

/

( LLT 41"18i Pessort er easig To ensure RS System operation in accordance with the.

[1,% o g assumptions of the safety analyses, [25.4 2] [25.4.4] [25.4.72]g'i
e

d. lurventance Parameter . Preoperational testing was conducted on tne R$ s'; stem
spray noules using air to venfy an unobstructed flow path. Comparison of flow
from each noule was made to ar.sure that free flow existed.

Pesson or Basis . Refer to item c. fun flow testing of the non!es during pre-
operational testing of the system as a whole (see Table 19.4.t, item 1) is not
performed since it would result in wetting of the entire containment and the
subsequent need for co.itainment cleanup,

Surveihnee Frecuency Once in plant Irfe. (For periodic testing of RSe.

headers /noujes, see Table 19.1 1, item 14.)

.Peason or Basig . Preoperational testing.

f. jurveihnce Cond41on) . Drior to initial plant startup.

Reason or Basis Preoperational testing.

g. f.cnniance CrMeria Venfication that the RS noujes are not obstructed.

,Panon or Basis Refer to Nem d.

'
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2f StGN LASIS TECHNICAL. SPECIFICATION REQUIREMENTS
(}' 4

\

This section identrnes thelschnical Socc#ica.UQ.r) (TS) requirements and the basis thereof for
a

the AS System. The TS, as defined by 10CFR50.36, are an integral part of the Operating
3

Ucense (OL) and establish limiting conditions of operation and surveil |ance requirements for the
4

system This chapter's emphasis is on the knj.3 of the limiting conditions of operatiott
g

Section 19.1 addresses the design basis surveillance requirements contained in the TS.
5

Therefore, they are not repeated herein, but are merely referenced.
r

In theory, the TS requirements are established based on the design basis. Cr:tical design e

features are normally included in the TS based on NRC requirements at the time of issuance of
e

an OL and amendments thereto However, once the requirements are incorporated into the TS, o
the requirements themselves become a licensing basis that must be complied with. Clear 1y, theu
design basis and the TS must be consistent in all respects. Since noncompliance wrth the TS

se

represents a violation of the license, it is important that the basis for the TS be clearly identdixi uand controlled,
u

in general, only r,afety related systems are addressed in the TS. These requirements are
45

normally stated in a cencise manner in the TS; therefore, the TS number and the requirement a
are simply restated in the SDBD The basis is summ rized in a clear and concise manner in this

it

chapter. The basis may make reference to other sectiond of the SDBD which provide the is
reason for the requirement.

a

21,1 AUTOMATIC ACTUATION OF RS SYSTEM ::

Aeaukement . Technical Soecdication 3.3.2.1
:s

The Engineered Safety Feature (ESF) Actuation System instrurrentation channels and n
intertocks shall be operable.

:)

Applicability: Modes 1, 2, 3, 4
:s

pliig . The operability of the ESF instrumentation systems and interlocks ensures :s
that 1) the RS System will be initiated when the contabment pressure exceeds its is
"high high' setpoint,2) the specrfied coincidence logic' is maintain d,3) sufficient 27

redundancy is maintained to permit a channel to be out of service for testing or te

maintenance, and 4) sufficient system functional capability is available for ESF purposes :9
from diverse parameters. n

The operabil:ty of the ESF System is required to provide the overall reliability, n
redundance and diversity assumed available in the facility and RS System design for the si
protection and mitigation of accident and transient conditions. The Integrated operation u
of each of these systems is consistent with the assumptions used in the accident 34

analysis. (Refer to Section 2 2.1, item L) [25.4 2) [25.4.4) [25.4.72) [25.4.111) g a

d'IY& L%'%\

O
SDDD. NAPS RS
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2. |
() Two separate and independent outside recirculation spray pump

casing cocding subsystems, each composed of a casing cochng
j

,

a

pump and flow path capable of transfernng fluid from the CCT to the
a

suction of thI outside recirculation spray pumps
4

3. One CCT shall be operable wnh:
3

Contained borated > 4er volume of at least 116.500 s
a.

gallons.
7

b. Between 2300 and 2400 ppm boron concentration.
e

A solution temperature 2,35' and a;,50*F.c.
s

Applicabiliy: Modes 1, 2, 3, 4.
.o

.hgI,3 The operability of the containment spray systems (RS and OS) ensures that st

containment depressurization and subsequent retum to subatmospheric pressure wl!l
., g,g g occur within 1 hour following a I.OCA. The pressure reduction and resultant termination u

of containment leakage are consistent wnh the assumptions used in the accident
[ W 1= d ana'yses. [25.4.2] [25 4.4) [25.4.72)fRefer to Section 2.2.1, nem 1)

$4

9

The Technical Soecmeatl0D ensures the operability of the RS System while allowing is
partial reduction of total system availability. The specification takes into account the $r

component redundance and subsystem independe..ce. Partial loss of the system s

capability will not impact the terraining subsystems' performance in meeting the design *:
function. n

The CCT Is necessary to increase the available NPSH of the ORS pumps. The :s .

specification allows for normal maintenance and repair of the CCT during plant n
operations.

D

SurveHlance: Refer to Table 19.1-i.
24

21.4 CONTAINMENT ISOt.ATION VA1.VES n

Recuirement . Technical Soectficat.i.gn 3.6.3.1 a

The containment isolation valves shall be operable. 27

Applicability: Modes 1, 2, ;. 4 3

.hsia .The operabihty of the containment isolation valves ensures that the containment n
atmosphere will be isolated from the outside environment in the event of a release of n
radioac!Ne material to the containment atmosphere or pressurization of the containment. si

(Refer to Sectic" * 2.1, nem 3.) M

nv
sDBD. NAPS.RS
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Inservice inspection of ASME Ccde Class 1. 2, ard 3 components and inservice testing
of ASME Code Class 1,2, and 3 pumps and valves shall ta gerformed in accordance

s

h" r |

with Section XI of the ASME Boller and Pressure Ver.sel Code and applicable Addenca
>

as required by 10 CFR 50, Section 50.55a(g), except where speerfic wtrtten relief has
e

been granted by the Commission pursuant to 10 CFR 50. Section 50.55a(g)(6)(i). i !

IApplicabillty: In accordance with the requirements of the IS! Program. ,

:
Basis in accordance with the requirements of 10C"!50.o5a(g) (which implements '

t

in service inspection in accordance with ASME XI), this Technical Srecification is
i

provdtd to ensure that operations .t age does not alter safety related components to
,

a point beyond the established design basis. [25.1.46) [25.3.45) [15 3 52] [25.3.53)n
[25.2.21) (25.2.22) n

Survemance: Refer to Table 19.1-1.
u

21.7 CONTAINMENT SUMP INSPECTION o

Recuirement Technical Scecification 4.5.2.d u

A visualInspection of the ccritainment sump to verify that the subsystem suction inlets *s

are not restricted by debris and that the sump components (trash racks, screens, etc.) ,a

show no evidence of structural distress or corrosion. o

Applicability: Mode 5
's

Enjji To ensure proper operation of the RS System and postaccident flow rates in
s

accordance with the assumptions of the safety analyses. [25.5.34) [25.12.2) |25.4.2) n
[25 4.4) [25.4.72) Q,.< tt*il Q [2g 2..\"1 ] ri

lurveillance: Refer to Table 19.1 1. ::

21,8
RS SYSTEM LEAKAGE OUTSIDE CONTAINMENT n

Recuirement Technical Soecrficatio.0 6.8.4 24

A program to reduce leakage from those portions of systems outside containment that rs
could contain highly radioactNe fluids during a serious transient or accident to as low a
as practical levels. The systems include the recirculation spray, safety injection, v
chemical and volume control, ga.) stripper, and hydrogen recombiners. The program :s
sha!! include the following: a

1. PreventNe maintenance and periodic visualinspection requirements, n
and n

.

g
-

.
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- 22.0 DESIGN BASIS QPERATIONAL RgWIREMENTS
,

O
Q This chapter identifies the operational requirements that are an integral part of the design basis.:

Design basis operational requirements are those actions which must be performed by human
3

manipulation to assure that the requirements of the plant safety analyses and design basis are
e

satisf ed. The operational requirements may include required manipulations of systems,
3

components, structures, or controls, as well as the perforrance or prohibrtion of specthe
6actions.
r

Automatic control actions performed by the instrumentation and controls system are not
i

deemed to be operational recuirements; however, subsequent operator actions may qualtfy as
operational requirements if they are required to satisfy the plant safety analysis or the design nbasis.

u

Tit %ter is limited to only those design features that require human involvement to assure ,at cler* *1 Mo plant safety analysis or the design basis. Routine operational u
te vbt,ruf v. < 4m. oerating, or shutting down systems or components are not included uhe, . T! t tu >

, adr;/. cantained in this section must ba implemented by station procedures; a
howcwr,i a wedures are not referenced herein. The design basis specifies the reovirements is
and the stathn procedures implement the requirement.

$r

22,1 PLANT STARTUP OPERATION
s

This section identifies the design basis operationai requirements for the RS System
; which are applicable during plant startup, n

These requirements are as foll~ws:~c ~ :'
15 Ly &

Oreratienal Reguireman_t . Prior to plant startup, the RS System shall be aligned for
{W U N automatic initiation. [25.3.11] [25 3.12] [25.4.2] [25 4.4] [25 4.72]

22

n
-

Baps . In the event of an accident (LOCA, MSLB, FWLB, REA), to ensure automatic :.
initiation and operation of the RS System in accordance with the assumptions of the a
safety analyses. (Refer to Sections 3.1,3 3.1, and 11.1.) 25

22.2 NORMAL OPERATION "

The section identifies the design basis operational requirements for the RS System which :s

are applicable dunng normal plant operation. These requirements are as follows: n

Orerational Recu4ement . During nort"al operation, the RS System shaii be aligned for ao

automatic 'nttiation and shall require no operator action other than general monitoring. :n

[25 3.11] [25 3.12] [25 4 2] [25.4.4] [25.4.M] V' n
(

SDBD NAPS RS
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Doerationsi Recuirement . RS System testing shall be conducted in accordance wfth theP 4

( inservice inspection Test program, as identtfied in Chapter 19. Test procedures shall :
direct the operator to perform the required tests ard to ensure minimum subsystem

3

availabshty as defined in the Technical Snee'ncations Procedure * shall also be avadable
4

and used to verrfy component operabiltty after maintenance. The RS System shall be
s

tested as detailed in Sections 3.3.1 and 14.1.20.
i

Testing of RS System equipment shall require the operator to use the design features r
provided to test the equipment ard perform survei!!ance (refer to Section 14.120 for

,

design features).
i

special operator action requirements for the RS System relative to testing are identmed
sobelow:
11

Periodic recirculation flow testing of the IRS pumps r. hall require the1.
it

operator to install the portable dike in the containment sump, remme u
the straight spool piece to the RS coolers and Insert an elbow piece se

to allow water to flow back to the sump via the test line. is

2. Periodic recirculation flow testing of the ORS pumps shall require the 3,

operator to fill the pump casing with water, isolate the main ORS o
system flow path and use the test line to recirculate the fluid flow be - k

se

to the pump casing.
9

3. Testing the RS System as a whole shall require the operator to insert to

plugs in the spray nozzle sockets, use spool pieces to connect the RS n
header to permanently installed spray header drain lines to the sump n
and install the portable dike in the sump. n

After test completion, the operstor shall remove the spool pieces inserted for testing and te

align the .ystem in accordance with the assumptions of the safety analyses. n

En!1 To ensure that operations or age does not alter component re!! ability and a
performance to a point beyond the established design basis. [25.1.9] [25.1.10] [25.1.11] v

[25.10.1) [25.1.46] [25 3.45) [25.3.52) [25 3.53) [25.2.21) [25.2.22] [25.3.11) [25 3.12]a
(For further Information, refer to Section 14.1.20.); and to ensure that after test a
completion, the RS System is once again aligned in accordance with the requirements u

of the safety analyses. [25.4.2] [25.4.4] [25.4.72) Qf y . O g 4.Q n

SD B D. NAPS-RS
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Table 23.13. Design Basis Setpoints, Safety Analysis Setpoint Parameters, RS Systeme i

U Parameter Basis! Reason Reference
1. R$ Pump Startup Delay The R$ Pump timers'setpoints are selected [25 4.2]

Timers (IRS and CRS) to delay the startup of the RS pumps but to [25 4 4|
remain within the assumptioris of the s.afety |25 4.72)
analyses which require full flow recirculation

{25.4.111)
spray wrthin 300 seconds after a CDA signal. g 9,gg,

This delay allows for accumulation of water
.

(from the ruptured line and OS System b' * M3
operation) to provde adequate containment
sump fluid level to minimize cavitation of the
pumps at startup.

2. Casing Cooling Tank The CCT low level setpoint ensures that the
[254.110)1.evel volume of cool, borated water available to be (25 4.2|

injected into the ORS pump suction is in [t.f.4t3Qaccordance with the assumptions of the ORS
pump NPSH analysis. Cold water injection is
required to support the postaccident ORS
pump NPSH requirements.

3. Casing Cooling Trnk The CCT temperature setpoints associated
(25.4 1)Temperature with initiating the recirculation / cooling of the

[ CCT fluid ensure that the temperature of the
, ,gy

water in the CCT is maintained within the
temperature requirements of the ORS pump
NPSH analyses. (Following an accident,
cold water injection into the ORS pump
suctions will increase the available NPSH to
the ORS pumps by cooling the containment
sump water.) Refer to Table 23.31,

4 Restart Delay Timers Additional timer setpoints are established for [25.4.130]
loading the RS pumps onto the EP System [24.11.10)
following a loss.cf.cffsite power. The delay [25.8.27]
times are necessary to avoid overloading the [25.8 28)
EDG. [25.8.30]

[25.8.31]
[25.0.11]
(25.8.12)
[25.8.14)
[25.8.15]

(N
)s"
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O Table 23.3-1. Design Basis Setpoints, NorvSafety Related Parameter Setpe!nts, RS System

Parameter Basis / Reason Peterence
1- Casing Cooling Tank The CCT temperature sensor setpoints [2542)Temperature Sensor ensure that the temperature of the f|uid in the

[25 3.47)Intertock with CCT CCT is maintained between 4TF and 45'F
Cooling Loop which is well whhin the assumptions of the y, g q

current ORS pmp NPSH analyses. (A 'high'
CCT fluid temperature signalinttates stanup
of a CCT tecirculation pump. The
corresponding CCT refrigeration unit starts
up on detection of flow through the untt. The
CCT cooling loop is shutoff on the reverse
logic.)

2. Recirculation Spray Pump The recirculation spray pump valve pit high (24 23.2)Valve Plt Level. level setpoint provides indication to the
operator of failure of components in the valve
pit area resulting in the leakage of
Containment Sump fluids into the Valve pl!
located outside containment. This indication
prompts the operator to perform isolation
actions in accordance with plant procedures.

3. ORS Pump Mechanical The level switch or$ the ORS Pump [25.6.11
Seal Pressure Chamber Mechanical Seal Pressure Chamber actuates [24 23.3]O Level an alarm if the k. vel falls below the level set

by the pump manufacturer. The seal water
prevents containment sump water from
leaking out of the ORS pump seals.

r
(

'
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24.0 OPENIT MS
,

] This chapter dentrfics open items (as defined in Section 1.13), including errors and omissionsV :
that have been dentified during the preparation of this SDBD. Each cpen item is notM in the
bcdy of the text with an open item number, rather than stating the full description of the open

.

4

flem within the text. The number used in the text [24 X.X) corresponds with the number in this
s

chapter The combination of the SDDD number and the open itein establishes a unique number,
s

e g SDED NAPS.AFW 24 6 2, that is used to monitor the status of trie open trem in the Desrgnr
Basis Dccument item Resolution System (DBD IRS).

.

24 2.1 Sections 2.2.1, 11.1 4,14 1.1, 14.1.2, 14 2.2, 14 3.2, 14 4 2, 12.1,12.2,12.7,12.0, 12 9, i

12.10, 12.11, 14.5 2, 14.6.1, 14 7.1. 14 8.2, and 25.4; Tables 6.11 and 11.15, 4:

4 9s 1,2, 3, 4, b. Information provided in MSLB safety analyses [25 4.72| appears u

to supersede the results of calculations [25.4.16) [25 4.17) [25.4.18] [25 419] ,1

[25 4.15). The latter calculations, however, have not been voided. ,

24 2.2 Section 2.2.1. The statement that the conMuences (i e., temperature / pressures) of 14

a LOCA or an MSLB envelop the consequences of all other accidems should be is
documented in the safety analyses.

s

24 2.3 Sections 11.1.4,12.10,14.1.2,14.4 2, and 18.1.4; Tables 6.1 1 and 11,15,ltem 4. No
tr

calculation has been found documenting the bases of the assumption that the RS u
droplet thermal effectiveness at NAPS Units 1 and 2 is 0.9. Per calculation [25.4.34), s

the RS nozzle design and orientatlon appear to be based on Beaver Valley Unit 1, a
g Also, the calculation done for Beaver Valley Unrt 1, [25 4.46), calculates and

titj documents droplet effectiveness between 0.99 to 0.8 for a set of nozzles similar in n
arrangement to NAPS Unit 1. Note that per [25.8.8),it appears that NAPS Und 2 has n
a different configuration of no7zles than Unrt 1. However, none of the existing safety :4

analyses or system flow analyses address this difference. NAPS Units 1 and 2 should :s
have a plant. specific calculation documenting R$ drop'et thermal effectiveness, it :s

should be noted that, subsequent to BV1 having changed its nozzles, calculation n
[25 4.46] has been voided. m :s

[tM ' W
2424 Sections 2.2.1,12.11,14.1.2,11.1.4, and 14.4 bles 11.15 item 5,and 6.1 1. The 29

containment safety analysis [25 4 2) [25.4.72) and the site boundary dose analyses M
[25 4 3] [25.4.73) [25.4.74) assume 100 percent containment atmosphere spray a
coverage instead of 38 percent for OS and 74 percent for RS as documented in at

calculation [25.4 31). It is possible that from a heat removal standpoint due to the n
high RS flow, sufficient mixing would occur (due to the temperature / pressure 24

gradients caused) to support the 100 percent coverage assumption. This evaluation, a
however, has not been documented. The site boundary dose analyses may need to a
be revised to address actual spray coverage or to state why an 100 percent effective e
spray coverage in valid.

28
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24 2.10 Sections
2 2.2,4 3. 6 2,13 2.1,14.1.1,141.2,14.1.16 and 15.1.3. It is not clear wt,yQg

the NAPS Unns 1 and 2 RG 1.97 Compliance Report [25 3 48] does not I;st instru-qg mentation to monttor RS System contamment isdation vane posnion as instrumenta.
tion required to meet RG 1.97 Type B variables. 3

/
2431 Sections

3.1,11.1.4.14.1.2, nem 2,14 2.2, and 12 9, Tables 11.15, rtem 6, and 6.1 1.
Calculation [25.4.81) calculates available sump water volume to support RS System

>

operation (assuming that the IRS and ORS pumps start up at 195 seconds and 210
i

seconds, respectNely, fdlowing a CDA) for a 6-in., single ended LOCA (not the DBA
i

LOCA) and an MSLB (originallicensing period evaluation). The calculation documents
a

, - - -
that, assuming normal sfeguards, a full RS System flow is not possible

s

,g until 420 seconds following an MSLB. The current design basis LOCA and MSLB
so

L,.
have not been analyzed for sump inventory. However, the current LOCA and MSLB

u

:
analyses [25 4.2) [25.4.72(as well as the calculation that calculates RS effectNe time
[25.4.111), assume that a full RS flow is available 300 seconds following a CDA with

n

no documented bases for that assumption.
u

o
243 2 Sections

3.1, 3.2,12.10, and 14.4.2: Table 6.1 1, The number of nozzles as gNen in
Sections 3.1 and 3.2 of this SDBD is based on drawings 11715.FP 148 7 [25 8.8) and

u

calculation o
11715185N. [25.4.62) The number does not agree with the number gNen

in 11715 FM 091 A. [25.8.1) Furthermore, the number of nozzler does not agree with
n

the number gNen in 12050 FM-091 [25.8.2) and 12050 FP 14 [25.8.8) for Un!t 2. The
a

Una 2 nozzle arrangement is not addressed in any available calculation.
n
n

F's 24.3.3
Sections 3.1,3.3.1 and 13.3.5. To ensure system operation in accordance with the:
requirements of the safety analyses, the RS System f|ow diagrams (25.8.1] [25.8.2]n
should be revised to indicate isolation valves 1 RS 146,147 located in the RS and SI u
Cross ConneCf as locked Closed,

a

24.3 4 Sections 3.3.1.19.1, and 19.4. All information related to test mode operation n
(including preoperational testing) was obtained from [25.10.15] and [25.3.8], whichn
are not design basis documents. This information needs to be confirmed.

:s

24 3.5
Sections 3.3.1,19.1, and [24.3 4). No calculation has been found documenting the29

acceptability of developing at least 115 psig for ORS pump testing. n

24.3.6 Sections 3.3.1,19.1, and [24 3.4). A calculation is needed to document the n
acceptability cf daveloping at least 58 psig for NAPS Unrt 1 and 46 psig for Unit 2 n
casing cooling pump testing. (NAPS Units 1 and 2 Technical Soecifications (25.3.11]n
[25 3.12) require different discharge pressures for casing cooling pump testing)u

24.3 7 Sections
3.3.1,14.2.16, and [24.3.4). No documentation was found identifying the n

bases for the limiting filling pressure to the seal head tank (to prevent a
overpressurization of the diaphragm) for the ORS pumps mechanical seals. n

3
(O

sDBD. NAPS.RS
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Jnsert 24,2
1

t

24 2.17 Sections 2.2, 3.1, 5.2, 7.1, 11.1.4, 12.1, 12.2, 12.4,12.5, 12.7, 12.8, 12.9, 12.10, 12.11, !
13.1, 13.2, 13.3, 14.1.1, 14.1.2, 14.1.7, 14.1.20, 14.2.2, 14 2.4, 14 2.7, 14.3.2, 14.3.4, '

.O 14.4 2, 14.5.1, 14.5.2, 14 6.1, 14.6.7. 14.7.1, 14.7.2, 14 8.2, 14.8.7, 17.1.4, 17.1.5, 21.1,
21.3, 21.7. 22.1, 22.5. Tables 6.11,11,15,12.01,19.11 19.21,19.41,

Calculation [25.4.72) should be revised to address SG replacement at NAPS 1 and to
document why the calculation (as is) is still considered the bounding MSLB taalysis for
NAPS Units 1 and 2. '

t

i

O

.

'

.
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24 6.1 Sections 11.1.4.12.1. and 12 2; Tabe 6.1 1. Currently, there is no calculation
documenting maximum allowabe RS flow based on the RS pumps NPSH

,

:requirements.
3

24 6.2 Sections 11.1.4,14 6 2, and 12.3; Tables 6.1 1 and 11.15. Item 13. Per calculation'

|25.4 61), the casing coding flow reaches 800 com at 610 seconds fdlowing a 08A
4

However, the containmekanalyses [25.4.4) [25.4.2) [25.4 72)Tnd the NPSH analyM
$

i

n[25.4.2) auume a constant casing coding flow of 600 gpm after a CDA signal. 7

Based on this assumption, the NPSH analysis estauishes that the minimum avallatie
i

NPSH to the ORS pumps occurs at 650 seconds. This assumption may not be
$

conservatNe since the lower flow rates between 0 to 610 Seconds wul reduce thee
available NPSH. The effect of the above on the minimum available NPSH, on the n
ilme at which !! occurs and on the containment analyses should be evaluated.

3:

24.6.3 Table 6.11. Upon issuance, the SOBD NAPS SW must be reviewed to ensure that u
the service water conditions / requirements on the tube side of the RS coder are

44

ndentrfied. The appropriate section of the SW SDBD then should be listed in Table is6.2 1.
se

24 6.4 Sections 11.1.4,14.1.2, Jtem 5, and 14.4.2; Tables 6.1 1 and 11.15, item 4. Per o
response to NRC Ouestion 6.80, the analysis documenting drop s!ze was performed is
by the vendor, Spraying Systems Company. A copy of that analysis could not be u
found and thereture cannot be referenced.

:o

Q 24.7.1O Section 7.1 No documentation was found confirming tho existence of an inducer in :s
the RS pumps (to support the NPSH issue). n

24.7.2
Section 7.2 states that there have been no substantNe changes in RS System designn
due to programmatic and regulatory issues. This is based on the documentation :.
available for review at the time of wnting this document. The validity of this statement a
has to be confirmed by Virginia Power. n

24.7.3 Section 7.3 summarizes the significant design changes since the issuance of the
17

operating license. However, this summary is very limited since none of the EWRs a
listed in Chapter 20 were available for review at the time of writing this document. n
it also should bo noted that the completeness of the list of DCPs and EWRs in so

Chapter 20 must be confirmed by Virginia Power. n

24.7.4 Section 7.3 discusses modtfications made to the RS coolers to prevent n
overpressurization of the diaphragms during a containment Type A test or fdlowing n
an accident. No design documentation was found recording the actual modification.

34

24.7.5 Section 7.4. There is currently no documented commitment to increase the design n
margin on the RS coder heat transfer coefficient (to ensure an adequate allowance a
for tube fouling) in the event of purchase of replacement RS coolers. This is a 3r

(3
Q SDED NAPS.R5

RnastoN so. to PRoPRJETARY
c e x cas

UTTCTIVE DATE: c7/01/90
24 7
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3
recommendation based on previous pant experience on excesst.e tutA fouhng
[25.7 36]

.

,,. ~3 :) 2491 Sections 14 2 and 141; Table 9.1 1. L
fcalowing 'as. purchased * information related

to the RS pumps is obtained from the spec!fication [25 6.1], which is not a Controded
3

document.
When these data are confirmed, this open nem may be closed.

4

s

IRS and CRS pump curves (Sections 14 2.1 ard 14 2.2)
1.

2.
Codes and standards (Sections 9.1 and 14.2.3)

i

73. Fluid temperature (Section 14.2.4)
4. Fluid chemistry (Section 14 2.4)

,

5.
IRS and ORS pump supports (See Section 14 2.7 ttem 3)

,36. RS pumps are made of austenttic stain!ess steel. (See ss
Section 14.2.8)

.:7. Voltage insulation rallng (Section 14.1.13 item 2)
338. Seismic accelerations (Section 14 2.9, item 1)
.D.

IRS and ORS pump design pressure (Section 14 2.4)
45

24 9.2 Sections 14.6 and 141.13: Table 9.1 1. The following L.. purchased information
s e,

related to the casing cooling pumps is obtained from the specrfication [25 6.8], which
it

is an uncontrolled document. When these data are confirmed, this open item mayisbe closed
19

Code and standards (Sections 14 6.3 and 9.1)
1.

:o

I) Design condition fluid temperature 40*F to 65'F (Section 14 6.4)
2.

:s3. Design fluid chemistry pH - 5 to 8 (Section 14.6.4)'d n4
Casing cooling pump motor data (Section 14 3.7 tem 3) n

5.
Casing cooling pumps are n ade of austenttic stainless steel (See 24

Section 14 6 8)
:s6. Voltage Insulation rating (Section 14.1.13 ttem 2) a

7.
Seismic accelerations (Section 14.6 9) :7

2493
Sections 14 5.3 and 25 2; Table 9.1 1. The effectNe date of API 650 could not be a
determined from the original design documentation. Review of vendor a
documentation is required to determine effective date.

n

24.94 Section 14.5 and Table 9.1 1. The following as purchased information related to the a
casing cooling tank is obtained from the specification [25.6 3], which is an ::
uncontrolled document. Whan these data are confirmed, this open item may be nclosed,

n

1 Ccdes and standards (Sections 14 5.3 and 9,1) n
2. Thermal insulation of 2 in. (Section 14.5 9) a
3. Seismic accelerations (Section 14 5 9) n

(^g SDDD NATS-R_5
! REV1510N NO. 00 P R O!'RJlD R Y'd'

i TTECUVE DAT11 c7/0100
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insert 24.8.1

24 8.1 Sections 13 2.1 and 13 2.4: Tables 8 21. 8 2-4 The UFSAR Change Request included
with DC-90131 addresses a revision to Section 6 2 2 2 of the UFSAR to include a
commitment to RG 1.82, NUREG 0847, and NUREG/CR 2791. This open item should

O be deleted after confirmation that the UFSAR has been revised to include this change.

>

O
,

'
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speerfication (25 6 9) irdicates that the 'as.puref ased' heat transfer ccefficient is 3 M
Q x 10 Stu/hr.'F astuming a fouling resistance of 0. Reference [25 7.11] Suggests that

$

a fouling resistance of 0 0003 hr *F.tt'/ Btu is acceptable for heat exchangers using
:

service water but not in continuous service. Since tube fouung is inevrtable. an
3

evaluation has to te made to establish the design margin on the heat eschanger aher
.

iouling has been addretsed. >

5

24 11.7
Table 11.15, items 3,4,10, i t, and 13 address effect of R$ System parameters on
sump fluid temperature ard the possUe effect on Si performance relatNe to

i

temperature of fluid used for emergency core cooling dunng the recirculatJon phase.
e

The validity of this statement has to be confirmed by Westinghouse and the
5

appropriate Westinghouse calculation (if any) referenced.
so

n

24.11.8 Sections 12.9.14 2 2. and 19.1: __ Table 11.15, item 6.
The containment safety p~ analyses [25.4.4] [25.4.2) [25.4.72}} assume full RS spray avaDability at 300 secsQ 9 g3Q following a CDA. Calculation [25.4.111), which calculatn R$ spray sffectNe time,

6
L.

Indicates that with an IRS pump start signal receNed at 195 secs following a CDA,
u

)

full RS spray will be available (based on diesel sequencing, system fill time, etc.)
<s

siat 255.3 sect. Similarly, with an ORS pump start signal receNed at 210 secs
following a CDA, full RS spray will be available at 292 secs.

it

T o nteal
freedication 4.6 2.2.1 calls for an IRS pump delay within 195 0.7' secs and an

35

ORS pump delay within 210 2 21 secs. Based on Calculation [25.4.111), an IRS and
is

ORS tolerance margin of t0.75 and 2 21 secs, respectNeiy, could result in a full RS
73

s

spray as late as (255.3 + 0.75) 2E0.1 sces and a full ORS spray as late as n
(292 + 21) 313 secs following a CDA. As a result, the ORS spray effectNe time could
exceed ine assumptions of the safety analyses due to the allowable tolerance margin.g4

The basis for defining there tolerances is not known but is assumed to have been
:s

supplied in the manufacturer's information. The allowable tolerances need to be a
reviewed / revised to ensure that the requirements of the safety analyses are met. at

24.11 9 Section 14.1.2 and Table 11.15, item 8. The r
[25.10.9) states that the coarse :s

mesh screen opening for the containment su a Unit 2 is 0.615 in, and the fine a
mesh for both Units is 0.12 in. No drawing / specification was found confirming thenaccuracy of this information.

is

24.11.10 Sections 12.9.14.1.2,14.2.2, and 14.2.7, item 10,; Tables 11.15, item 6, and 23.13. n
Calculation [25.4.111] which calcutates RS effective time assumes loss of offsiten
power concurrent with the accident, but does not address a LOOP subsequent to the uaccident. It is expected that the available margin in the depressurization time n
dccumented in the containment analyses [25.4 2] [25.4.72(is sufficient to meet the
design basis containment depressurization requirements f5Fother LOOP scenarior u
This evaluation, however, needs to be documented in the safety analyses. Note that a
such an evaluation was performed for Surry Unlis 1 and 2

(25.4.131) [25.7.43) 9
'

~N
| .t.y'\ W
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24 12.1 Sections 14 2.11,12.1, ard 12.2. UFSAR Section 622.32.1 should be tevised to
i

reflect the most current minimum NPSHA values for the RS pumps as documented'
a

in Calculation (25 4 2). W (t O 4 G Q A>
24122

Sections 12.6 and 14.1.12. Calculation [25 4.76) which estatoshes spray and sump
4

pH does not evaluate the impact of a boration level of 2300 ppm (NAPS Technical g

.!Merriestions allow a boration level range of between 2300 ppm and 2400 p?m) on
s |the sump pH.
r

24.13.1 Section 13.1.1, hem 3. Upon issuance, the PDBD must be reviewed to ensure that
e

codes ard stardards applicatie to non system specific components (e.g., level
Irdicators, flow twltches, etc.) performing safety related/non safety-related functions

ao
are provided ard the appropriate section referenced in this SDBD.

3

24.13.2 Section 13.1.1, item 4. A review is necessary to ensure consistency between the
ir

approved exceptions to ASME XI testing as a result of VPginia Power to NRC u
correspondence ve sus what is currently listed in the NAPS ISI program relatNe to 34
RS components.

4

24.13.3 Section 13.1.2, hem 1. The NAPS Quality Assurance Program was unavallatWe for is
review at the time of writing of this document. The document should be included as

ir

a reference and added to Chapter 13.1.2, hem 1,
is

p 24.13.4 Sections 14.1.5,13.1.2, item 2, and 15.2.1, item 3. No documentation has been 9V
found wNeh evaluates the effect of seiches on structures / systems / components, n
When found, such documentation should be referenced in this section.

23

24.13 5 Sections 13.1.2,13.2.1,14.1.5, and 15.2.2, hem 2. The NAPS Unrts 1 and 2 pipe n
rupture reports inside containment [25.3.54] [25.3.55) are not controlled documents. n
Virginia Power should confirm that the containment design related to protection of :4
safety related equipment from the dynamic effects of a HELS has been maintained, n

24 13.6 Not used,
a

24.13.7 Sections 14.1.5, item 2,13.1.2,14.2.10, hem 4,and 15.2.2, hem 2. No documentation s'
was found other than the UFSAR [25.10.45) relatNe to protection of safety related a
components located wtthin containtnent from Intemally generated missil3s. When a
such documentation is found, it should be includtd as a reference in the SDBD. m

24.13.8 Sections 14.1.5, hem 2,14.2.18.13.1.2, and 15.2 2, hem 2, No documentation was si

found other than the UFSAR [25.10.46] relatNo to protection of safety rela .1 n
components located outside containment from ploe whip or jet Impingement due to n
a HELB When such documentation is found, it should be included as a reference 24

in the SDBD. n

T
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25161 NUREG&s12, ' Control of Heavy Loads at Nuclear Power Plants
,~~ m -

Resolution of Generic Technical Activity A 36.' July 31,1900

O( 25 102 GL 8910, " Safety Related Motor Operated Val.es, Testing and iSurset!!ance,' June 28,1989.

> ,

25.2 INDUSTRY CODES AND STANDARDS
$

25 2.1
ANSI N18 2, * Nuclear Safety Criteria for the Design of Stationary s
Pressurized Water Reactor Plants,' 1973.

i

2522 ' Draft ASME Code for Pumps and Valves for Nuclear Power Plants,'
e

November 19G8.
,

25 2.3 Modified API Standard 650, * Welded Steel Tanks for Oil Storage.' (24 9 3),o

25.2.4 ANSI B3*.70, 'Ccde for Nuclear Power Piping,' 1969, Addenda through is
1970.

n

25 2.5 'ASME Bollet 'nd Pressure Vessel Code * Section lil,1968. o

252.6 ANSI B31.1.0, ' Power Piping Code,' 1907. u

252.7 ANS 5.1, ' Decay Heat Power in Light Water Reactors,' 1979. o

O() 25 2.8 Ai.61 N45 2.11, 'Ouality Assurance Requirements for the Design of a
Nuclear Power Plants,' 1974.

,r

25 2.9 IEEE Std. 3081971, ' Criteria for Class 1E Electric Systems for Nuclear o
Power Generating Stations,' September 1971,

is

25 2.10 IEEE Std. 33S.1971,' Installation, inspection and Testing Requirements for to
Instrumentation and Electric Equipment During the Construction of ;i

Nuclear Power Generating Stations,' May 1971, n

25 2.11 IEEE Std. 2791971, *Crimrla for Protection Systems for Nuclear Power n
Generating Stations / May 1971. :4

25 2.12 USAS D31.10, ' Code for Pressure Piping,' 1967 Edition. a

25 2.13 ANSI B16 5 ' Steel Pipe Flanges Flanged Valves and Fittings,' 1973. is

25214 ANSI N271, '' Containment isolation Provisions for Fluid Systems.* 1976. n
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D19.d.2.EA1
i

25163 RG 1.82 Rev.1, Mater Sources for Long term Recirculation Cooling
Following a Loss of Coolant Accident,' November 1985.

O NUREG/CR.2791, ' Methodology for Evaluation of Insulation Debris Effects,'25.1 64
September 1982.

25,1.65 NUREG4897. ' Containment Emergency Sump Performance,' Oeiober 1985. '

25.1 00 GL BS 22, ' Potential for Loss of Post LOCA Recirculation Capability due to
insulation Debris Blockage / December 3,1985,

,

,

f

- !

.

4
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25 4 124 11715/12050 E 14. Rev. A '4100V Short Circu t Appendu R Evaluation.' i

SWEC,May 23, 1977.
2 |(

25 4 125 11715/12050 E 17, Rev. A, ' Static Charger Calculation.' SWEC (no date
3

a vaitable). .

25 4 120 EE4057 Rev. O, 'DC System Equipment Sizing,' Virginia Pont, February fa
27,1978,

!i

25 4.127 120$0 ES 22$, Rev.1 ' Quench Spray Flow Delay Time to Sump,' SWEC, 7

April 20,1981
e ;

25 4.128 12050 ES 220, Rev. O, ' Recirculation Spray Holdup Time De!ay,' SWEC, o

March 9, '98*
so

25.4.120 SM 429 (no revision number available), ' Shutdown reactMty following a si

LOCA,' Virginia er, October 19,1986.r
<r

25.4.130 EE 0027 (no revision number available), ' Emergency Diesel Generator o
Load Sequencing,' Virginia Power February 12,1989. is

25.4.131 1493745 US(B) 074, Rev. 2,'SensttMty of Containment Depressurization 9
and Subatmospheric Peak to IRS / ORS Timer Delay,' SWEC, SPS, March is
17,1989. 3r

'
25 4.132 ME 125 (no revision number aval!able), ' Maximum Differentla! Possure s

Across Motor Operated Valves.* Virginia Power, April 10,1087. 4,

25.4.133 ME 120 (no revision number available), ' Maximum Differential Pressure n
Across Motor Operated Valves ' Virginia Power, March 4,1987. zi

25 4 134 13075 62 NP(B)401 X2, Rev.1,' Peak Spreading of Amphfied Response n
Spectra for NAPS,' SWEC, February 3,1981, n

25.4.135 13075.62 NP(B)-002 X2 Rev.1, * Enveloping of Amplified Response ::
Spectra for NAPS Units 1 & 2 Structures,' SWEC, February 6,1981, n

25 4.136 13075 62 NP(B) 100 X2, Rev.1, ' Enveloping of Amphfied Response :s

_ Spectra for NAPS Units 1 & 2 Structures,' SWEC, February 6,1981. :r

( rs a h 2 04 f 25 4.137 11715 SEO-4433, Rev. O, ' Seismic Support for Cable Trays,* SWEC, a
- j April 10,1980. a

\ g

,~
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25.4.138 02072.1610 US(B) 273, Rev. O, ' Head Loss Across Emergency Sump
Screens Due to insulation Debris Caused by LOCA Events,' May 27,1992.

pd 25.4.139 02072.2010.US(D) 274, Rev 0, ' Containment LOCA Analysis with New
Steam Generator,' June 17,1992.
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25,12 MISCELLANEOUS REFERENCES
,

( 25.12.1 E&DCR No. P 2152, 'NA1, LHSI/RS Cross. Connect,' January 17,1978
2

25 12.2 Alden Research Laboratories, ' Hydraulic Model Studies of the Reactor
Containment Building Sump,' July 1977.

.

25.12.3 Notes of Conference, between AEC and SWEC, July 8,1906.
s

25,12.4 EWR No 84413.
,

25.12.5 DCP 7846, ' Casing Cooling Subsystem,' Unit 1 (no date available). r

25.12.6 DCP Bi S20A (through 81 S20K), *NUREG 0096 Shor Term l&C Project
Data Acquisition System,' Units 1 and 2.

,

25.12.7 DCP No 81046AS, Equipment Qualification of GEMS LVL XMTR, Unit 1. ,o

25.12.8 DCP No. 81-04EBS, Equipment Qualification of GEMS LYL XMTR, Unit 2. is

25.12.9 SWEC Task item 107, MOV ReRate Evaluation GDC 17, NAPS Units 1 ,a
and 2, December 1984,

is

(]
Telecon between Virginia Power (John Benton), and SWEC (T. Carson,25.12.10

u
N. Hanely, S. Ferguson), September 6,1990, item 3.V is
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I

31s section presents a general description of the Main Steam System art
is designed to provide the reader with a geretal understanding of system
operation and interrelationships with other plant systems. This module is to
be used for instructional purposes only and is not to be used to operate tne
system.

Purpose

The primary purpose of the Main Stsam System is to direct dry, satursted

steam f rota the steam generators to the high pressure (HP) turbine for ne
production of electricity. The Main Steam System provides the follevirg
additional functions, which are described in more detail later in this module.

:

1, removes beat from the Reactor Coolant System (RCS) via the decay heat
release valve, safety valves, atmospheric dump valves, and/cr
steam dump valves:

2. supplies alternate supply steam to the Auxiliary Steam System:

3. supplies steam to the Cland Seal System;

4. reduces the adverse effects of a main steam line break accident by
limiting and/or stopping blowdown of the steam generators; and

supplies steam to the steam driven auxiliary feedwater pump (Terry3.

turbine).

Major Flow Path %
INSERT tj

Dry, saturated steam exits each of the three steam generators into a large
seismically supported pipe (see Figure 231),/Avent ri (flo' re s tricptr) is3

(pro ded in he main s eam pip g, just fore it e its Co ainment to limi

t t, maxim steam f v durin a steam ine break ceiden , The enturi tso

rovides connectio s for th measurem nt of stea. line f w. A ip valv ( T*!)

is pro ded downytream of he ventu L, just out ide Con ainment, to is atethe]

O
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A flow restrictor (venturi) is provided at two locations, one
within the steam generator outlet nozzle (Unit 1 only) and one in
the main steam piping (Units 1 6. 2) , just before it exits
containment. These - flow restrictors are provided to limit the
noximum steam flow during a steam line break accident. The main

O steam piping flow restrictor also provides connections for the
nessurement of steam line flow. A trip valve (TV) is provided
downstream of the flow restrictor, just outside Containment, to
isolate the main steam header, either manually or automatically,-

.when abnormal conditions exist. A non-return valve-(NRV),-located i

downstream of the trip valve, prevents
'

,

& - __ _ u . >

.

*

k

O
.

i
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main see,ah header, d:ner manua
/ or auto at' ally, whe/ abnormal cong: ices

exis A non re valve ( NR ' > . loca:ed do . stream of a trip valve reventsO blowdovn of the unaffected steam generators in the even: of a steam line break
ups t ream of the NRV.

A bypass valve is provided around each trip valve and ea:5
non return valve to permit pressure equali:ation across the valves and to
minimize " perking" of th NRV.

Safety valves, an atmospheric dump valve. and a connection to the decay
heat release valve are provided just upstream of the trip valve. These valves.
in conjunction with the main turbLne and the Steam Dump Control Subsyste-
provide for ener5y removal from the RCS. Connections to the steam genera:::
blowdown tank and main condenser allow blowing moisture from the main steam
beaders during s:artup of :he system. Steam traps are located throughout the
system to drain moisture during normal operation.

The three main st*am headers join in a large common distribu:Lon manifold.
This manifold provides steam to the followin5 loads:

1. HP :urbine.

2. Auxiliary Steam System,

3. steam dump valves,

4. moisture separator reheaters (MSR), and

5. Cland Seal System.

Steam to the moisture separator reheaters is used to ruperheat the exhaust
steam from the HP turbine prior to entering the low pressure.(LP) turbine, The
steam supply to the moisture separator reheaters is controlled by a . reheat
control valve and is normally fully open during operation. This steam is almost
totally condensed in the moisture separator reheaters and is normally directed
to the high pressure (1st point) feedvator heaters. During varmup of :he
moisture separator reheaters, this steam is exhausted to the main condenser.

O
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Major Compentnts

O This subsection describes, in general terms, the major components
ass:ciated with the Main Steam System. The comperents are discussed in the order
tnat they are encountered in the flow path.

T14v restrifting vent /rt, The flow res.:ri ing vent [1 is mo ' tad insi e
the - in stea piping and rovides gradual c .arge in th interna diamete of 1

tF main s* am piping. The vant i acts as a nozzle d ing a s* am line reak I

acciden to limit *e maxim- steam f w experie ced thro gh the iping.
|

.

Addit %nally, the ' enturi pr vides stat c pressure aps for he devel pment
i,

fi- signals.

Main steem safety velves. Five main steam safety valves are provided for
each steam generator. The valves are designed to protect the integrity if the
main steam piping f rom overpressurisation. The valves are basically spring-
opposed relie f valve s .

At?ospheric dumo velve One attsospheric dur p valve is provided for each
steam header and is designed to relieve excessive RCS energy to the atmosphere
The pressure setpoint at which the valve opens is variable but is normally set
to open at IOM psig. a pressure below the main steam safety valve settings.
The safety valves have experiencad problems with reseating, once opened. For
this reason, the atmosphoric dump valve opens first.

Decay heat release velve. One common ait actuated decay heat rt ?ase
valve is provided for the three steam headers. The valve allows RCS erirgy to
be relieved to the atmosphere at a variablo race. as determined by the control
room operator.

Main steem trip valven One air actuated main steam trip valve is provided
in each main steam line. The valves are designed to isolate the associated steam
header in the event of a steam line break accident and are essentially air-
operated check valves.

I

O
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riev restrieters._ Two flow restrictors (venturis), ene within thesteam outlet nozzle |(Unit 1 only) and one inside the main steampiping (Units 1 & ),-provide a-
diameter of the main steam piping. gradual change in the internal

The flow restrictors act as anot:1s during a steam
.

line break accident
-

to limit the maximusi

steam flow experienced through the piping. Additionally, the mainsteam piping flow restrictors'
development of flow signals. provides static pressure taps for the

"
--

- _ ~ -_-.
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This section presents a setailed description of the flow paths, major
components. power supplies, and maintenance procedures associated with the Ma: .

Steam System and other informacion that ensures the safe and reliable operatite
of the system.

Three main steam headers are provided for each reactor unit. The
components ass &tated with Unit 1 are described in this module. Significant

differences betw en Unit 1 and Unit 2 are noted where appropriate.
,

Flow Paths '

JHserr E)\
_

Approximately 4 x 10' lbm/hr of dry, saturated steam exits each steam
generator under a pressure of BB5 psig, durin6 normal full power operation. The
steam generacer 32 inch outer diame te r main steam discharge piping rurs-
horizontally throu6h Containment, penetrates the polar crane wall, and is thin '

directed vertically downward for a distance c; approximately 41 feet. A low
I rest eting encuri, (feet in 1 geh, i housed i che ver cal ru o pipi ,,

an is d igned c limit the maximum steam fl durin a s t e a. 1 ne b eak
cciden . Two s cic pressu e caps a locate on each ide of a ent .i and

,

provi,& e essary pre ure sig la to p ssure e ansmitte s T 1 e4 and -
147 (see F.sure 23 1). The mai steam r i .- (h der lA) e ts ontainm
orizonta y, through enetrati i numbe ).. -

The main steam piping enters the Main Steam Valve House at the 285 fott
elevation. The main header contains an electro pneumatic main steam trip valve
and a motor operated non return valve. Steam traps are located throur"out the

system to facilitate the removal of moisture in the Main Steam System. Each cf

the three headers have branches in the Main Steam Valve House as follows:

1. a 3 inch line, which provides steam to the steam driven auxiliary
g- feed pump;

2. a 1-1/2 inch line, which provides the_following-functions:
,

a. allows nitrogen purging of the steam generators (3/4- inth
line).

O
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Two flow restrictors (venturis), one within the outlet nozzle of
the stcan generator - (Unit- 1- only) and one housed rin the vertical

= run of main- steam piping - (Units l ' & 2) , are designed to limit the
maximum steam flow during a-steam line break accident. -Within the- I

main steam piping flow restrictor, two static pressure taps are' l.
located on each side of the venturi' and provide - the necessary_
pressure signals to pressure transmitters PT-1474 and -1475. (see --

Figure 23-1). The main steam piping:(header 1A) exits containment
horizontally,-- through penetration number 73,

_ _ N_ __- - -- -
_

_

_.

S
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with the MSRs is l!sted in Table 23 1. The major system valves are located !.
the Main Steam Valve House vlth the exception of the MSR reheat control valves

and the steam dumps, which are located in the Turbine Building. A listin6 Ofcomponent locations is provided in Table 23 2. Control of tne major components
is fr m the MCR, Alter' ate control of the atmospheric damp valve is provided
at the Auxiliary Shutdown Panel.

/

!gureFlow tw rictint turi- A ow restric" ng ventur (see
-

' D

<!subsac/ta
t ins d in ea main s teap heade r : limit the steam low r .e and

nt RCS co .down durin main step line brea acefde Add .ionalls7 p
the ' ou vent is used f steam fic measureme t. The design f the low

rf trictor based on e follovi .

1. minimi:ing the cooldown rate of the RCS during a steam line brea's
accident,

2. reducing pipe whip during a steam line break accident by limiting
steam flow,

F M din; diffe a d d su m iu -

afe u f'. Q. ; cae.a.. e --n-

g /. minimiting the pressure loss (head loss) across the restrictor while
the same time restricting steam flow to acceptable values,at

Lt [. vichstanding the dasigned number of pressure and thermal cycles
experienced over the life of the plant, and

$/ maintainin5 flow restrictor integrity in the event of a double ended
shear of the main steam line immediately downstream of the
restrictor.

T e ventur has an o rail leng- of 15 fee and a t oat diam er of 1
inch The '- let diam -er to the. ube is 30 nches, v sh an ou et diam .er
o 2 inche . The flo restriceir venturi is oused i a vertic run of iping'

cside e.contair ene polar y ane vall. [
O m s e u c ,-

NCRODP 23-NA Page 15 03 04 F.
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riev r e s t ri c t o r s ._ Two flov ' restrictors (see Figure 2 3 -1) , onewithin each steam generator outlet nozzle
f installed in each main steam header (Unit 1 only) and one-

Units 1 & 2) are designed tolimit the steam flow rate and subseque(nt RCS cooldown during a main|
steam line break accident.
based on the followings The design of the flow restrictors is

j

_

_ - _- -

j
_ _ _

Cr

INS ERT '' fit

The main steam piping flow restrictor is comprised of a venturi- ,

~
that has an overall length of 15. feet and a throat diameter of 16
inches. The inlet diameter to the tube is --3 0 - inches, :- with ' an -:

- . outlet diameter of 3 2 inches. - -This flow restrictor is also
designed to provide a differentir L pressure for. the measurement of,
steam flow.- The flow restrictor is housed in a vertical run ofpiping outside the containment polar crane vall.- The main steam
piping-flow restrictor is common to both Units 1 & 2.

The steam generator outlet nozzle flow restrictor is comprised of
seven venturis housed within a single forging. The seven venturis
have a net flow area of .1.4 square ' feet.' . The. flow restrictor is
velded into.the outlet nozzle of the steam generator.- The steam

,

generator outlet nozzle flow restrictor is common to Unit 1 only.

|

6

4

E
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Steam eenerators. Each steam generatof 's a vertical shell, U tube heat exchanger that

is the heat transfer interface between the primary and secondary loops. The steam generatorsO re divided into two major portions: the prim ry side and the secondary side. The primag
side consists of a cast hemispherical chamber, intemally partitioned by a divider plate w!de 3f9.2 -
separates the chamber into inlet and outlet chambers. The primary and secondary si are N /
separated by the tube sheet and the U tubes. The tube sheet is penetrated by U tubes

"

which are welded to the tube sheet.
The reactor coolant enters the primary side of the steam p.1)

generator into the inlet chamber. The coolant then enters the U-tubes, flows up and through
the tubes, exiting into the outlet chamber, where it returns to the RCP.

The secondan side of the steam generator contains feedwater, recirculating water (hot
water drainage from the first and second stage separators), and steam. The boundaries for the

secondary side consist of the upper and lower shell, the top of the tubesheet and the outside of

the U tubes. The internal structure of the serndary side consists of four distinct regions:

1. the downcomer - the circular area (annulus) between the tube bundle wrapper and

the outer shell of the steam generator extending from the moisture separators to
the tubesheet;

2. the evaporator the area inside the tube wrapper extending from the tubesheet
to the top of the tube bundle;

3. the riser - the transition area between the evaporator and the steam drum
extending from the top of the tube bundle to the bottom of the moisture
separators; and

4. the steam drum - the area inside the shell and top head extending from the bottom

of the moisture separators to the main steam outlet nozzle.

During normal operations, feedwater enters the s: cam generator at the main feedwater

nozzle which is located in the upper portion of the downcomer section. Feedwater flows into

the downcomer via the main feed ring which is an annular-shaped, horizontal pipe with J-tube

extensions. As the feedwater discharges from the feed ring, it mixes with and is preheated by
the recirculating water from the steam drum. These two sources of water flow downward

through the downcomer region, over the tubesheet, and vertically upward into the evaporator.

O
NCRODP-38-NA Page 7 05-03 92
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The preferred method is the use of the temporary piping arrangement (See Figure 38-
p 60)..) The piping connects to a blank flange downstream of the LMC for 1 SI-TV-1842 (SI-
'

232), , asses through individual loop isolation valves, and connects to a blank flange upstream

of RC-195. The pressurized water in the accumulator Dows through the open LMC valve, the

individual manual isolation valve, and RC-195, pressurizing the volume between the discs.

Relief line isolation valve RC-77 must be shut to prevent accumulator water from Dowing to
the reactor side of the loop stop valve,

Prior to plant operations the loop stop valve body is vented, the pressurizer connections

removed, and the blind flanges installed. During loop stop valve body pressurization with the

accumulators, accumulator level must be maintained in the opemting ange, with accumulator

pressure above 450 psig. Only (1) SI:ccumulator may be pressurized to > 350 psig when disc

pressurization is in service. The PZR PORV's are only capable of relieving the pressure

resulting from the inadvenent dumping of (1) SI accumul.cor when pmssurized to > 350 psig.

If 2 or more SI accumulators at > 350 psig should inadvertently dump the RCS could be
overpressurized and brittle fracture could occur.

Steam eenerators. The steam generator (see Figure 38-19, 61, 62 and 67) is a vertical,

pressurized-water, Class A vessel. The vessel is constructed with carbon steel and is located
O in the Containment Buildin , extendin

f *"&the 25 foot) level to the 323-foot level.b Then. n cw a-..a
steam generator weighs pound (dry) and is 12 inches high. The vessel shell consists

of a lower head and shell, a transition cone and a steam dmm, with an upper head. The upper

steam drum has 3n outside diameter of 175.75 inches and the lower shell has an outside
diameter blNnches. The steam generator serves as the heat exchange boundary between

the primary and secondary loops, and is divided into primary and secondan sides.
HAWEL HMb G

(MausMR.tCAL Crw8EE)) .
The PRIMARY SIDE of the steam generator is an integral part of the RCS (see Figure

-

38-70). The primary side is comprised of a(hemispherical chamber, tubesheet, U-tubes, and

3pArgtl _ manways. ThefCHAMBER)is made of carbon steel clad on the internal surfaces with austenitic
_

HE Ab) stainless steel'. The@Iiambelis internally partitioned with a non-removable DIVIDER PLATE

that isMMInconel. The divider plate separates the chamber into inlet and outlet
chambers. The divider plate has a small hole drilled through it which allows both chambers

to be drained prior to maintenance. The hole permits a small amount of mactor coolant to

. bypars the U-tubes during normal flow conditions. The bypass flow has a negligible effect on

the heat transfer from the RCS to the secondary side Guid. The RCS hot leg penetrates the

NCRODP-38-NA Page 30 05-0S-92
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@ERTAM
inlet chamber at the 31-inch inlet noule, while the cold leg penetrates the chamber at its 31-

Q inch outlet nozzle. The nozzles are clad with stainless steel for corrosion protection andQ
(Gen-steel pacFef@to provide a means of welding to the RCS piping.

h PPW/tD&D VJITH A SAFE E& )The upper boundary of the chamber is fonned by the TUBESHEET. The tubesheet is
!

a flat disc forging 21 inches thick and clad with Inconel on the reactor coolant side for

coricsion protection and compatibility with the U-tubes. The tubesheet forms the pressure

boundary between the primary and secondary plants and is designed to withstand a 1600 psid

primary-to-secondary dp, or a 670 psid secondary to-primary dp.[tubesheet has 6776

{penetrationr which,pttivide access to 88 U anMs weld to the ber and e

| lo dell dits pMter, la order to rovide large bdat trans r area, steam

s a tdbundle whdh consis 33B , verticaI[y investd, 0.875 ch (outer
ter), .05A ch wall thicIness, U-T.1 DES.f Since these tubes also form part of the primaryde

boundarf, they are constructed of Inconel for increased tube integrity. The U tubes are
expanded at the end and welded onto the reactor coolant face of the tubesheet. The tubes are

supported against lateral vibrations by@ anti-vibratio Qt the U bend of the tubes. By
reducing or limiting the lateral vibration, the likelihood of atigue failure is reduced.

;-{$QEMNGL HGAb)

Q The hiANWAYS provide access to the(pnmwf4hambef for maintenance and inspection.

There are two manways, each of which is closed by a manway cover scaled with a stamless

steel gasket retainer plate and a spimi wound gasket.

The SECONDARY SIDE of the steam genentor contains feedwater, recirculating water

(hot water drainage from the first and second stage separatots), and stearn. The boundaries for

the secondary side consist of the upper shell and the steam drum, the top of the tubesheet, and

the outside of the U-tubes. The internal structure of the secondary side consists of four distinct

regions:

1. the downcomer - the circular area (annulus) between the tube bundle wrapper and

|
the outer shell of the steam generator extending from the separators to the

' tubesheet;

2. the evaporator - the area inside the tube wrapper extending from the tubesheet
s

to the top of the tube bundle;

O
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The tubesheet is welded to the lower shell and c'tannel head-along
its perimeter. There are 7184 penetrations in each steam generator

O f tutssheet f or Uni t - 1, and 6776 penetrations, for- each steam--

generator tubesheet for Unit 2. These penetrations provide access
to the U-tubes. . In order to provide a large heat transfer area,
the steam generator has a tube bundle which consists of vertically*

inverted, 0.875-inch (outer diameter) U-TUBES.: 'There are 3592 U-
.

tubes for each Unit 1 steam generator and 3388 U-tubes for each f t
Unit 2 steam generator, f

O

. _ - . .
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3. the riser the tmnsition area between the evaporator and the steam drum

O extending from the top of the tube b mdle to the bottom of the separators; and

4. the steam drum - the area inside the shell and top head extending from the bottom
of the separators to the main steam outlet nonle.

(ONIT2.owt.y
The steam generator secondary side is comprised of a shell, a feedwater inlet nonie,

a tube bundle wrapper, a downcomer flow resistance plate assembly ( moisture separators, and

a wet layup nonle. The SHELL consists of a lower shell, a transition cone, a steam drum, and

an upper head. The shell material is made of carbon steel, with the tubesheet welded to the

shell along its perimeter at the lower end. The transition cone is welded to the upper end of
the lower shell, with the steam drum and the upper head welded together above that. The shell
has the following penetrations:

1. feedwater inlet,

2. bottom blowdown connections,

3. secondary side drain connection,

4. manways,

5. handholds,

6. steam noule,

7. instrumentation connections, and

8. wet layup nonle.

The feedwater inlet nonle supplies feedwater from the Main Feedwater System or the
Auxilian Feedwater System. -The two bottom blowdown connections are attached on the

secondary side above the tubesheet and connect to the Steam Generator Blowdown and Recovery

System. This connection is used to control the water-solids concentration in the steam generator

as well as for continuous sampling by the Secondary Sampling System. The drain connection

O
NCRODP-38-NA Page 32 05-08-92
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is used to drain the secondary side of the steam generator during maintenance periods. It

connects to the bottom blowdown lines or can be valved to the containment sump. g g 7 $7p

(IAGERT SD GDJF4kTots."
There are ttvo 16-inch manways which provide access to the steam generator. Each PRencE

manway is sealed with Inconel gaskets to prevent leakage. The manways are]Iocated on the'
.

upper section of the shell on the steam drum.Dhere amaho7two 6-inch handholds located

above the tubesheet which allow viewing of the secondary side of the tube sheet. A 2.5 inch

hole, raachined through the shell and wrapper between the fifth and sixth support plates,

provides an inspection port for the tube region. The steam nozzle penetrates the upper head

at the top of the steam generator and connects to the Main Steam System. The vessel also has

instmmentation penetrations for pressure and water level.

The wet layup nozzle connects the steam generator to the Steam Generator Wet Layup
Circulation System. The wet layup system provides forced circulation inside the steam

generator during cold shutdown wet layup to ensure proper mixing of water chemistry
chemicals.

The feedwater enters the steam generator at the feedwater nozzle (see Figure 38-61)

O which connects to a perforated gige hnown as the feed ring. The feed ring dist14butes the

incoming feedwater into the downcomer region. The feedwater exits through the top of the

inverted J-tubes, flowing downward into the downcomer. The J tubes are not evenly distributed

around the ring. There are more J tubes that supply feedwater to the inlet chamber side of the

downcomer than supply water to the outlet chamber side. This results in an increased
circulation ratio, increasing the velocity across the tubesheet, enhancing the sludge removal by

the blowdown system, and reducing hot side superheat. (See Figure 38-64, 65, 66 and 69).

The feedwater from the feed ring mixes with, and is preheated by, the hot drainage

(recirculating water) from the separators. This secondary side water flows through the
downcomer region by traveling downward over the inside wall of the shell and over the outside

wall of the tube bundle wrapper. The TUBE BUNDLE WRAPPER is a steel cylinder that fully

encloses the tube bundle, separating the downcomer from the evaporator region. The wrapper

not only directs flow, but also provides additional heating of the incoming feedwater prior to
~

its entry into the evapontor region. The preheating, in conjunction with the feedwater

preheating by the recirculating water and the Main Feedwater System beaters, prevents thermal
i shock to the tubesheet and the U-tubes. The tube bundle wrapper i Mo the lower shell.

CoNNEC.TED)
!
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Unit 1 steam generators are provided with four 6-inch handholes
which are . located approximately 14 inches above the tubesheet (two
centered with the tubelane - and two 90 degrees , to the tubelane) .
Two additional 6-inch handholes are aligned with the tubelane above
the flow distribution baffle, bringing the total number of.
handholes to six. Two 4-inch inspection ports are located-on the
transition cone lower shall at an elevation slightltube support plate and aligned with the tubelane. y above the topThis. locationf acilitates inspection of the top support plates and Row 1 tube u-
bands. The u-bend. region of the Row 1 tubes are directly-
observable through these inspection . ports. The steam no s tle --
penetrates the upper head at the top of the steam-generator and;
connects to the Main Steam System. Within the steam - generator -

- ~ outlet nozzle is a flow restrictor comprised of -- seven venturis

_O. housed in a single. forging that is velded to the inside of the
nozzle. This flow restrictor reduces the rate of. energy released -
to the Containment during a main steam line break.

.
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Tube support wh)are . o the inner surface of the wrapper. These suppon
maintain correct U tube alignment and spacing. A transition cone is welded to the vpper end
of the wrapper to provide a transition between the evaporator and the steam drum (the riser

section). A sufficient gap is provided between the bottom of the wrapper and the tubesheet,

allowing uniform introduction of the feedwater into the evaporator region.

(35 NE UN i T 2. srcAm ppJcRATg R
Located in the downcomer regiontis a ring-shaped perforated plate, referred to as the

DOWNCOMER FLOW RESISTANCE PLATES. The ring is segmented into twenty sections,

each of which are welded to the wrapper via two perpendicular gusset plates per section. A
0.19 to .25-inch gap is maintained between the radial edge of each segment and the shell. The

purpose of the plate is to reduce the now induced str:sses on some of the tubes by creating
better flow characteristics in the downcomer annulus. L ,( p/ 4.4 '

-

At the bottom of the downcom region, the secondary Guid Dows inward over the

secondary face of the tubesheet, then upward around the U-tubes through Ph h C
dreed kHhe ebe suppe . pht: As it rises over the surface of the wbes in the tube bundle,4.

h this water is heated at theM3-t69X 10' Bru/hr by the reactor coolant Dowing inside the
,

tubes. This heat transfer process results in boiling as the secondary side water reaches the
_

O satumtion temperature corresponding to the steam generator pressure. The steam-water mixture
.3/y m $,-

.-

14, / u
which is fonned continues to rise upward in the evaporator region. As it rises, the quality of

d 4
-

the mixture increases. At the top of the evaporator region the mixture exits to the steam drum
.

via the riser region. As the steam rises through the deck in the riser region, it passes through
steam chimneys. The chimneys project 16 inches above and below the deck and are Cared at

the top and bottom. The chimneys prevent water draming off the deck from mixing with the
n'sm' g steam.

The moisture-laden steam enters the steam drum where it undergoes a water-steam

separation process in the SEPARATORS (see Figure 38-68). The first stage separator, at the

top of the tube bundle wrapper, consists of three swirl vane assemblies, each of which is

comprised of four Oat blades welded to a central hub (see Figure 38-71). The blades am also
!

welded to a swirl vane wrapper and make up the first stage in the steam aparation process.
As the wet steam enters the separator, the swirl vanes force the steam into a circular motion.

The centrifugal action imparted to the mixtureseparetes the steam from the water by forcing
s

the denser water outward to the wall of the separator. The water collects on the wall of the

separator and drains over the lip of an inner barrel, returning to the downcomer region, where
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it mixes with and preheats the incoming feedwater. The majority of the water is removed in

this process, with the steam rising to the second stage separator through deflectors. The three,

deflectors are circular plates welded into a " wedding cake" arrangement 14 inches high. The
,

plates are venically separated by fins. The bottom two plates are doughnut shaped; the top
{
I

plate is solid. The deflectors provide additional change of direction for the steam leaving the
swirl vane assemblies.

The second stage separator consists of two-tier, four-bank vane assemblies installed

pamllel to the direction of steam travel (see Figure 38-72). The directional changes in the

surface contour of the vanes collect the water from the steam-water mixture. The water drains
through eight 4 inch pipes welded into the bottom drain channel of the vane banks. Each drain

pipe is approximately 137 inches long. The drain pipes run vertically down through the steam

chimneys or through existing deck slots. Each pipe has a drain cup welded to the pipe exit to

limit the entry of steam from below. Drain pipes which pass through the chimneys have ladder

rungs welded to them, providing easy access to the feedwater pipe area. The water is directed

into the downcomer. The steam that exits the second stage separator is#99.75 percent steam

with a maximum of 0.25 percent moistureQfog ghlT Z <5 TEAM gggscAro@

At the top of the steam generator, the 32-inch steam outlet nozzle is the connection

O tre m the stee m seeer> tor to tae m ain ste> m s rsie m . ^ redeet#8 comecctie# is w eidea to t8e-

ozzle to connect _the 32-inch nozzle to the 28-inch steam piping.M IdM 8rw M'''5
wsMd He 5fa m W M 49 . ~ C4.2 y

Pressurizer. The pressurizer (see Figure 38-20)is a 1400 ft' vertical, cylindrical pressure

vessel whose purpose is to maintain RCS pressure during steady state operation, limit the

changes in pressure during transient operations, and prevent the RCS from exceeding the design

plant pressure. The pressurizer consists of the pressurizer vessel, tN spray line and valves, the

surge line, power-operated relief valves, safety valves, and a pressurizer relief tank. The
pressuri7er is located in the Containment and extends from the 265-foot elevation to the 310-
foot elevation.

During normal operations, the electrical load on the plant is relatively constant; however,

load changes are possible. During decreases in load which cause increased reactor coolant

temperature, the density of the coolant decreases. The coolant expansion causes an insurge into

the pressurizer, causing pressure to increase. The spray system responds to the increase in

pressure by injecting rubcooled water into the upper portion of the pressurizer which is filled

NCRODP-38-NA Page 35 05-0S-92
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3. secondary side leak testmg, and

O
V 4. initiation of cold feedwater into the steam generator.

The surveillance requirements for inspection of the steam generator tubes ensure that the

structural integrity of this portion of the RCS is maintained. The program of in service
inspection of steam generator tubes is based ( . a modification of Regulatory Guide 1.83,
Revision 1. In service inspection of steam generator tuMng is essential in order to maintain

surveillance of the conditions of the tubes in the event that there is evidence of mechanical
damage or progressive degrudation dur to design, manufacturing errors, or in service conditions

that lead to corrosion. In-service inspection of steam generator tubing also provides a means

of characterizing the nature and cause of any tube degradation so that corrective measures can

be taken.

The plant is expected to be operated in a manner such that the secondary coolant is
maintained within those chemistry limits found to result in negligible corrosion of the steam

generator tubes. If the secondary coolant chemistry is not maintained within these limits,

localized corrosion may likely result in stress corrosion cracking. The extent of crackir.; durL1g

plant operation is limited by the amount of allowed steam generator tube leakage between the

primary coolant system and the secondary coolant system (500 gpd per steam generator).

Cracks having primary-to-secondary leakage less than this limit during operation have an

adequate margin of safety to withstand the loads imposed during normal opemtion and by

postulated accidents. Operating plants have demonstrated that this primary-to-secondary leakage

can readily be detected by radiation monitors during steam generator blowdown. Leakage in

excess of this limit requires plant shutdown and an unscheduled inspection, during which the

leaking tubes will be located and plugged.

'tY
North Anna has NRC approval for up to 18 percent steam generator plugging. This

also increases the maximum FQ limit from 2.15 to 2.19. The LOCA safety analyses performed

for these conditions were based on double ended cold-leg guillotine breaks with discharge

coefficients of 0.6 and 0.4. For the limiting case, a discharge coefficient of 0.4, the results

were a peak cladding temperature of 2165'F, a maximum local cladding oxidation of 5.77

percent and a whole core metal-water reaction of less than 0.3 percent.

The non-LOCA safety analysis was performed to evaluate the effects of this tube

. plugging regarding reduced primary flow resulting in more sever pump coastdown
O
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TABLE 38-1

O ra1xCtrit Dtslox einiwm or 111t
RtACTOR COOLANT 6YSTDI

Design thermal power 2893 MWt

9.8738 x 10' Bru/hr

Design pressure 2485 psig

Design temperature (except

pressurizer) 630T

Coolant flow rate through

core 105.1 x 10' lbm/hr

Average temperature, (Unit 1)
maximum 586.8T (Unit 2)

O sormai egerati s pressere 2235 gsisW
System volume 9957 vN :T 2

-

O
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,o TAllLE 38-3
U STEAM GENERATOR PAReWETERS

Number three per unit

Type vertical U-tube

338kuNerik12 (ou4ThNumber of tubes

Tube outside diameter 0.875 in.

Nozzles and manways

Primary inlet nozzle

(1 ea), ID 29.5 in.
Primarj outlet nozzle

(2 ca), ID 31.0 in.
Steam nozzle (1 ea), ID 32.0 in.
Feedwater nozzle (1 ca),

nominal 16.0 in.

Instmments taps (6 ea),

nominal 1 in.

Primary manways (2 ea), ID 16 in.CA
b'~ b]~ Secondary manwaysM
Z u - UdiT' 2. ) ID 6in.

Bottom blowdown (2 ea)
nominal 2in.

1

Primary side design

Design pressure 2485 psig

Design temperature 650 F

Design thermal power gg y j gg/q gmr l')
(NSSS), total 3167 x 10" Btu /hr (UtJsT 2,}

Coolant flow 35 x 10' lbm/hr -
r a ro n..cvwer

Normal operating pressum 2233 psig pg,7

p
(_
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TABLE 38 3OV STEAM GENERATOR PARAMETERS

(Contint.ed)

Secondary side design

Design pressure 1100 psig

Design temperature 650*F

Normal opemting steam @79ps.gOff;7,1,)
pressure, full load 790 psig(vN : T Z-)

Normal operating steam e
gg7,

pressure, full load
N e T 2.

Steam flow (each) 4.04 x 10' lbm/ NIT 2M.

425 to' S/u(vun2, , , , , , , , ,

Overall height, including

support skirt 812 in.

V Upper shell outside diameter 175.75 in.

Lower shell outside diameter 135 in.

[ 76 2 000 Ibs Un n T.LD
Dry weight 662,000 lb U irL

h 25 ooo 165. n37,13
Flooded weight (70T water) 1,094,'800 lbs ygg

f838,om lbs. (pu er i
Opemting weight 801,000 lb~s yf7 g

Maximum tube sheet

differential pressure 1600 psid

'
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) n.W| (24.4*/| 4 0-:+ d
2. RWST level is below) Mfg, and

O
3. Either MOV-1863A or B respectively has opened.

Dunng the rectreulation mode, the GSI pumps take a suction on the cocninment sump.

If the recirculation line isolation valves did not shut rudi% gases from the sump water
would be released to the atmosphere through the RWST vent, he valves do not shut until
minimal cooling flow is ensured by MOV-1863A or B opening.

The GSI pumps take a suction on either the RWST or on the cont 2in-t sump.
During normal operations and the injection mode, the GSI pumps are lined up to receive water,

from '.he RWST through motor operated, isolation valves MOV-1862A and B. Durmg the
recirculation mode, these isolation valves are shut and the motor-operated, isolation valves

MOV-1860A and B from the continment sump art opened. On receipt of a low-low RWST

level, MOV-1860A and B will open automatically if a SI recare mode signal is gesent and the
respective LHS1 pump recirculation valves have shut.

The l_HSI pump discharge can be directed to the RCS cold legs, the HHSI pump
q suction, or the RCS hot legs. During normal plant operations and the injection mode, the

discharge of the pumps is lined up to the RCS cold legs through normally open, pump discharge
valves MOV-1864A and B and a pair of normally open, isolation valves MOV-1890C and D
that are piped in parallel. The motor operators for MOV-1890 C and D are normally
deenergized with their breakers locked open. On initiation of the recirculation mode, the

discharge of the WSI pumps continues to the RCS cold loops with some pottien being directed
to the suction of the HHSI pumps through normally shut, isolation valves MOV-1863A and

B. This lineup ensures net positive suction head to the HHSI pumps, since water is no longer

being provided to the HHSI pumps from the RWST. During the recirculation mode, the

discharge of the WSI pumps is periodically lined up to the RCS hot legs through normally

shut, isolation valves MOV-1890A and B. On Unit 1, the outside recirculation pumps RS-P-
2A and B can discharge to the MSI pump discharge headers in the event of failure of one or

both of the LHSI pumps. Each outside recirculation pump is normally isolated from the

corresponding MSI pump by a pair of series n mual isolation valves. They are opented fium
outside the safeguards building with a T-handle wrench inserted into the associated remote valve

operator (a recessed, square-shaped hole in a round, brass device).

O
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LHS1 pumps dhcharge flow indication is provided for each pamp on Control Room

venical board Safeguards Panels. Flow transmicas FT-1945 and -1946 measure 0 to 500

inches of water differential pressure across FE-1945 and -1946 for LHSI pumps IA and B and

transtrut a signal to 0 to 4000 gpm flow indicators FI 1945 and -1946.

Hydrostatic teo on. the hydrostatic test pump is centrolled by START and STOP

pushbunons and a speed controller on Unit 1 Centrol Room veracal board Safeguards Panel,
Train A. Green and red indication lights are on the handswitch. Depressmg the START
pushbutton shuts the hydrostatic test pump carcuit breakr.r and energizes the solenotd valve that

regulatt.s air to the speed controller. We speed of the test pump is controlled by the hand
indicator controller HIC-1947. The electric input is converted to a pneumatic signal, and there

is an approximate time delay of 15 seconds between adjustment of the speed controller and

actual speed change of the pump. Depressing the STOP pushbutton energizes time delay relays

that open the pump circuit breaker and deenergize the solenoid valve after a specified time

delay. By procedure, the pump is not stopped until 15 seconds have elapsed since the speed

was reduced to minimum. His ensures that the pump will be at the slowest speed when it is
started agam.

Tank Instrumentation and Controls

A ccumulators. Each accumulator has redundant level and pressure indications on the

Control Room verucal board Safeguards Panels. Each pressure transmitter provides indication

on a 0 to 800 psig pressure gage and inputs to the HIGH/ LOW ACCUMULATOR TANK

PRESSURE alarm (window IJ-D8). Each level transmitter provides indication on a 0 to 100

percent level gage and provides input to the HIGH/ LOW ACCUMULATOR TANK LEVEL

alarm (window IJ-D7). The level indication range for the accumulators is about a 12 inch span

and equals 7216 gallons at 0 percent level to 7932 gallons at 100 percent level. The serpoints

for the common pressure and level alarms are listed in Table 52-6.

Refueline water storare tank. The RWST is provided with four channels of level
indication on Control Room vertical board Safeguards Panels. Level transmitters LT-QS100A,

B, C, and D provide signals to levelindicators LI-QS100A, B, C, and D. De level indication

range for the RWST is 16,784 gallons at 0 percent level to 487,000 gallons at 99.1 percent

level.12 vel transmitters LT-QS100C and D also provide a signal to a RWST LOW LEVEL

alarm (window IJ-A2) at%. When two of the four channels have sensed a low-low RWST
zt T% (2 7.5% 6. Ca 2 ).
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Dj 193*/.(24.q.4g,vett)
level condition at 24[ percent, a signal is initiated to automatically realign safety injecuan to

the recirculation lineup and annunciate RWST in BYPASS MODE (11-C2). ne RWST has a

fittn level transminer LT-QS103 which actuates an RWST HIGH LEVEL alarm (window 1K.

El) at 98.5% and an RWST LEVEL BELOW NORMAL alarm (wmdow IK-E2) at 96 7E
nese alanns inform the operator if the RWST level is not within the proper range as required
by Technical Specfications. The alarm serpomts are listed in Table 52-6. Further demh on

RWST controls and indications are presented in the QS module (NCRODP-53).

Bpron inlection tank. Local BIT temperature indiennnn is provided by temperature
controllers TIC-1934A and B. De BIT strip heaters are tsergized at 141*F and daJzed
at 151*F to maintain BIT temperature in the proper band. Either temperature controller can

actuate the BIT HIGH/ LOW TEMPERATURE alarm (window IJ A7). The alarm setpoints are
listed in Table 52-6.

BIT header pressure indication has been disabled as per EWR 90-027A. Pressure

transmitter 1 SI PT-1934 was isolated and removed, and its electrical output to the triain connul

room indicator and alarm 1.as aisconnected.

BIT recirculation now is sensed on the BIT outlet to the boric acid tank by FT-1934,
Indication is provided locally, near the boron injection tank.

Valve Instrumentation and Controls

Accumulator isolation valves. The accumulator isolation valves MOV-1865A, B, and

C are controlled by OPEN/CLOSE pushbuttons on Control Room vertical board Safeguanis

Panels. Open sind shut lights on the pushbutton indicate the valve position. Each valve open"

automatically when RCS pressure increases above 2010 psig, or on receipt of an SI signal. The

valve can only be shut by using the CLOSE pushbutton and only if the SI signal is not present

and RCS pressure is less than 2000 psig. Valve monitor #3 displays a red light when ALL of
the isolation valves are fully coen. An ACCUMULATOR OUTLET VALVE CLOSED alarm

(window IJ-D6) is also actuated if any of the valves are not fully open.

Accumulator test line isolation valves. TheaccumulatortestlineisolationvalvesHCV-

1850A, B, C, D, E, and F are controlled by OPEN/CLOSE pushbuttons on Control Room

vertical board Safeguards Panels. Open and shut lights on the pushbutton indicate the valve

O
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The HHSI pump suction valves MOV-1863A and B are controlled by OPEN/CLOSE
C pushbuttons ca Control Room vertical board Safeguards Panels. Dese valves are normally shut

valves from the LHSI pump discharge to the HHSI pump suction and open autommie=Hy on a
low-low RWST level of]MV"peseenf when RWST in BYPASS MODE (1J-C2) annuncates if
the safety injection recuc. ode signal is present.

' (9.*t*4 (tst.4 *l C,e LML t.)
HR5'I oumo dischme valves. The HHSI pump recirculation isolation valve MOV-

1373 is controlled by a CLOSF/OPEN handswitch on Control Room benchboard 11. 'Ite

switch spring retums to the center position. This valve has no automatic operation and is
positioned based on the need for HHSI pump reci;culation.

The HHSI pump discharge charging line stop valves MOV-1289A and B are controlled
by CLOSE/OPEN handswitches on Control Room Benchhamni 1-1. These valves shut
automatically on receipt of a SI signal and have blocking contacts that prevent valve openmg
when a SI signal is present.

The HHSI pump discharge to RCS hot leg isolation valves MOV-1869A and B are each

controlled by a pushbutton handswitch and a keyswitch on Control Room vertical board

Q Safeguards Panels. Each handswitch has two positions, ON and OFF, that energize or
deenergize the valve control circuits. Each keyswitch has two positions, OPEN and CIASE,
to allow operation of its respective valve. Keyswitches are used to prevent inadvertent

operation of the valve, as these v*es allow HHSI pump discharge to go to the RCS hot legs.

Valve monitors 2 and I are energized if MOV-1869A and B, respectively, are not fully shut.

The HHSI pump discharge to RCS cold leg isolation valve MOV-1836 is controlled by
an ON/OFF pushbutton and an OPEN/CLOSE handswitch on Control Room vertical board
Safeguards Panels, Train B. The pushbunon handswitch energizes or deenergizes the valve
control circuit. The OPEN/CLOSE handswitch allows operation of the valve. Two
handswitches are used to prevent inadvertent operation of the valve, as this valve allows the

HHSI pump discharge to bypass the BIT. Valve monitor 1 is energized if MOV-1836 is not
fully shut.

|

|
| The remaining motor-operated valves associated with the HHSI pump suction, discharge

and recirculation are controlled by CLOSE/OPEN handswitches on Control Room vertical board

1-1. Fr.ther information may be found in the CVCS module (NCRODP-41).
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BIT isolation valves. The BIT isolation valves MOV-1867A, B, C, and D are
q

controlled by OPEN/CLOSE pushbunons on Control Room vertical panel Safeguards Pancis.V
Green and red lights on the pushbunons indicate the valve positions. Dese valves are normally
shut but open on receipt of a SI signal or upon depression of the r@ve OPEN pushbutton.
The valves may be shut by depressmg the CLOSE pushbutton as long as the SI signal is not
present.

BIT recirrulation isolation _nLvss, ne BIT recimMan to the bonc add tank
isolation valves TV-1884A, B, and C are controlled by OPEN/CLOSE pushbuttons on Control

Room vertical board Safeguards Panels, nese valves are open dunng normal opersnan and

shut on receip of an SI signal (Train A to TV-1884A & C and Train B to TV-1884B). The
isolation valves operate identically to the accumulator vent line trip valve discussed above.

LHSI i;umo suction valves. The LHS1 pump suction valves MOV-1860A and B from

the containment sump are controlled by OPEN/CLOSE pushbunons on Control Room vertical

board Safeguards Panels. These valves are normally shut and open only if at least one of the

recirculation valves for the same LHSI pump is shut. If this condition is met, the valves open
on receipt of a low-low RWST level of J45ppmertt if the SI recire, mode signal is present or
open if the OPEN pushbutton is depressed. M*"'A (.Z4 9'd O M L) -

The LHSI pump suction valves MOV-1862A and B from the RWST are controlled by
OPEN/CLOSE pushbuttons on Control Room vertical board Safegua.* Panels. Green and red

lights on the handswitches indicate the valve positions. MOV-1862A and B are electrically
interlocked with MOV-1860A and B respesively. MOV-1862A and B cannot be opened unless

MOV-1860A or B is fully shut. Also, once MOV-1860A or B has fully opened, MOV-1862A
or B automatically shuts.

LHSI numn discharre valves. The LHSI pump discharge valves MOV-1863A and B

to the HHSI pump suction were covered under the paragraph on HHSI pump suction valves,,

above.

| The LHSI pump discharge valves MOV-1864A/B and -1890C/D to the RCS cold legs
| are controlled by OPEN/CLOSE pushbuttons on Control Room vertical board Safeguards
| Panels. Green and red lights on the handswitches indicate the <alve positions, nese valves

are normally open and have no special control functions asso::iated with them. The breakers

(l for the motor operators on MOV-1890C and D are locked open during normal plant operations.LJ

NCRODP-52-?'A Page 34 03-12-92l
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'Ite LHSI pump discharge valves MOV-1890A and B to the RCS hot legs are each
centrolled by a pushbutton handswitch and a keyswitch on Control Room verucal boarti
Safeguards Panels. Each handswitch has two positions, ON and OFF, that energtze or

deenergize the valve control circuits. Each key witch has two positions, OPEN and CLOSE,
to allow operation of its resocctive valve, Keyswitches are used to i,mi-4 inadvertent
operation of these valves, as these valves allow LHSI pump discharge to go to the RCS hot-

legs. Valve Monitor Ught No.1 is energized when MOV-1836,1869B, and 1890B are fully
closed. Valve Monitor Ught No. 2 is energized when MOV-1869A and MOV-1890A are fully
closed.

The LHSI pump recirculation valves MOV-1885A, B, C, and D are controlled by
OPEN/CLOSE pushbuttons on Control Room vertical board Safeguards Panels. These valves

are normally open but shut on receipt of a low-low RWST level of,3*.TpH if a SI rectre,
mode signal is present and MOV-1863A or B respectively has opened. 81 "4 (zV.i'4Q 4e G'4 2 )

O

O
NCRODP 52-NA Fage 35 03-12-92
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if the SI sirnal has been reset, the SI recue, mera: signal will remain locled in. The automatic
; switchover performs-the following:

,

1. Opens the HHSI pump suction valves from LHSI pumps.
..

.

2. Closes LHSI pump recirculation LWadaa valves.

3. Opens LHSI pump suction valves from the sump, and

4 Closes the LHSI pump suction valves from the RWST.

Upon completion of this lineup, water collected in the containment sump is returned to .
,

the RCS by the low head or low head /high head :ecirmladaa flow paths. Coelhg of the senp
water is provided by the RS System. The switchover is p L sd so that sufHcient level
remains in the RWST for proper operation of the QS System. Once the automatic switchover

.

hu occurred, the operator must reset the SI signal and depress the appropriate SI rectral-*ian;
'

mode reset pushbuttons on Control Room vertical board 1-3 before the valves operated by the
switchover can be repositioned manually. 04k

/ @ 2,3 M k- V] , .

Manual switchover is performed after the RWSTlevel ' ; ti 2^ mn using ES-
1.3 (Transfer to cold leg recirc.). - The operator resets SI, then verifies two HHSI and two r

LHSI pumps are operating and closes the chargmg seal injection to the reactor coolant pumps
(isolation valve MOV-1370). The operator performs the same steps as automatic switchover,
above, and then shuts the HHSI pump suction valves from the RWST. MOV-Ill5B and D.-

Lone-tenn n===lve fal'ure nraeaetlan. . To establish the long term passive' failure

protection, the high head flow? path is separated using E-1 (I. css of reactor or - =a.q
coolant). The lineup involves the following:

_.

1. Open the alternate charging header to cold legs valve MOV-1836.

2. Close one of the two valves in the discharge of the HHSI pumps, so that only:
.

,

one pump discharges through the BIT to 'the cold legs.

3. Close one of the two valves in the discharge of the HHSI pumps, so' that only ;
one pump discharges through MOV-1836 to the cold legs.

_-

,

NCRODP-52-NA-~ Page 49. 03-12-92
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ANSWER KEYS *ID REVIEW rrFRCMES

G (Contimaed)

ins.,..r_ ..:=&= and Controk

Review Exerche - PmM I

1. minimize loads o.1 the emergency buses.

2. LMSI PUMP LOCKOUT OR OVERLOAD TRIP

3. 15 seconds

4 Technical Specifications

(dntIL2T IT U~'f5, 28.3 percent A

6. locally

O -

7. on receipt of a low-low RWST level signal if a SI recire, mode signal is present

8. a handswitch and a keyswitch

9. on Control Room benchboard 1-1

10. low-low RWST level

Review Exercise - Pan H

11. b

12. b

13. b

!

NCRODP-52-NA Page 4 03-12-92, .
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M i F $2-6
WM,

sum uam m
IJ D7 hoc high level 71 %
IJ.D7 Acc low level 55 %
IJ D8 Acc high pmsure > 667 psig
IJ D8 Acc low preasure <559 psig
IJ.D6 Acc outlet valve closed NOTE 1
IJ A5 UISI pump 1A lock out or

overload trip NOTE 2
IJ F5 UISI pump 13 lock out or

overload trip N 2

7 IJ A2 RWST low level ~ (187% AF2).

IJ A7 BIT high ternperature > 160*F
1J /. 7 BIT low temperstme < 136'F
1K El RWST high level > 98.5 %
1K E2 RWST level b . low normal < %.7 %O' IG G5 Hydrostade test pump

stuffing box reservoir

low level NOTE 3
1C HB HHS! pump discharge header

valves not fully closed NOTE 4
u t2 RWST in Bypass Mode NOTE 5

NOTE 1: MOV 1865A, B, and/or C not fully open
NOTE 2: Handswitch in PULL 'IO LOCK or breaker tripped on overload
NOTE 3: 1/2 gallon below normal level

NOTE 4: MOV 1869A, B, and/or MOV 1836 not fully shut
NOTE 5: RWST level channel in * Test'

NCRODP 52 NA Page 10 03 12 92.
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NUCLEAR CONTROL ROOM

O
OPERATOR DEVELOPMENT PROGRAM

NORTH ANNA POWER STATION

MODULE NCRODP 53

QUENCH SPRAY SYSTEM
,

This document is the property of, and contains information proprietary to, Virginia Power / North

Carolina Power. It is to be used solely for the purpose of training company employees and is

to be returned-upon aquesti This document and such information are not to be reproduced,

transmitted, disclosed or used otherwise, in whole or in part, without the prior written consent
of the Manager, Nuclear Training,

Virginia Power

Nuclear Training
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refrigeration uruts and recirculatmg pumps then operate automatically to mamtain RWST

O temnerature between 40 sed 43 8.

QS System Interrelationships
.

Recirculation Sorav Systems. The RS System is similar to the QS System in that it
provides spray to the containment atmosphere during a LOCA or SLB to obtain and maintain

a subatmospheric pressure. The RS System recirculates water from the containment sump

through rectreulation spray coolers to RS System spray headers. The QS System provide = spray

from immediately after the LOCA or SLB until the RWST empties, ne RS System provides
for long term Containment depressurization during and after the QS System has been secured.

The QS System also provides cool water to the suction of the inside RS pumps to increase the

available NPSH to the pumps. Module NCRODP 54 provides a detailed description of the
Recirculation SU x System.

Safety Inlection Systtm. The RWST provides water to both the QS end S1 Systems
immediately after a LOCA or SLB. The SI in' the RW into the Reactor

Q Coolant System (RCS) until the RWST level drops to.1. s u. r um
. p,gment. De I Systerr 4 then

,

Q manually realigned to use water collected in the cons nment sump as a continuing source of

water. If the SI system manual realigent is got accompgshed, an auto swap-over will occur i

$ when RWST level drops toJP;6"pr.secdt. Wab bin the RWST is also provided to the
hydrostatic test pump for refilling the SI accumulators. A connection on the RWST
recirculation line receives low head safety injection pump rectreulation and water from the Si

accumulator test line. Module NCRODP 52 provides a detailed description of the Safety
injection System.

Chilled Water System. The Chilled Water System provides cooling water to the RWST

coolers, nese coolers are used to initially remove he:t from the RWST water. Module

NCRODP 51 provides a detailed description of the Chilled Water System.

Heat Tracine System. Heat tracing is provided on all of the external piping used

between the CAT, RWST, and QS pump suctions. It is also provided on the RWST cooling

piping. De Heat Tracing System prevents the water in the pipes from freezing or chemicals

from coming out of solution during cold weather. Module NCRODP-22 provides a detailed
description of the Heat Tracing System.

NCRODP-53 NA Page 4 02 28 92
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, ,

!.

supplies and locations are detailed in Table 53 2 and 53 3. Relief valve serpoints are listed in

O T die 53-4-
1

,

QS System Major Components
i

,

The QS System consists of a refueling water storage tank (RWST), two QS pumps, two - !

spray rings, two RWST recirculation pumps, two RWST coolers, two RWST refrigeration units,-
and a CAT rectreulation pump. The primary purpose of the QS System is to return the -

containment atmosphere to subatmospheric conditions within the required time following a

LOCA or SLB This subsection describes the major QS System components and the flow paths,

used to achieve the purpose. A piping diagram of the QS System is presented u Figures 53
2 and 53 3.;

bfuellnn water stornne tank. There is one RWST, located in the Yard to the east of
Containment. The RWST provides - -

1. water to the SI System and the QS System,

O 2. backup water to the operating charging pump when the CVCS VCT level drops
below its low level setpoint, and

3. water for the refueling cavik

The RWST is a vertical, cylindrical (62 feet high,39 feet in diameter) tank with a usable
,

capacity of 488,000 gallons. Techniegpecigeafons require that the RWST contain between
466,200 and 487,000 gallont of to)Jetrppm borated water during normal plant-

i
operations. The proper boron concentration is rnaintained by CVCS. During RWST makeup,
the boron concentration in the makeup from the boric acid blender is adjusted to ensure that the

RWST chemistry is within the requirements of the Technical Specifications. The RWST is

vented to the atmosphere through a ut pipe at the top of the tank. The tank overflows to the

Yard if the tank is overfilled.

The water in the RWST is initially cooled by the RWST coolers during initial filling of
the RWST The RWST refrigeration units maintain the RWST water between 40' and 43*F.

This temperature range ensures that sufficient cooling capacity is available for the QS and RS

NCRODP 53-NA Page 8 02 28-92
-
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based on RWST temperature. When the RWST temperature (TE-QS100A/B) increases above

Q 43'F, the pump stans. It stops when RWST temperature drops below 40'F. Auxiliary contacts

in the slow speed breakers allow operation of the RWST refrigeration units when either RWST
recirculation pump is running in slow speed.

CAT rnitrulation oumo. The CAT recirculation pump is controlled by a START and
STOP pushbutton on the Safeguards Panel, Train A. Green and red indication lights are
provided internal to the control switch. During normal plant operations the CA r rectreulation
pump is not running and 4 isolated.

Tank Instrumentation and Controls

Refueline Water Stornne Tank. The RWST is provided with four channels of level

indication on the Safeguards Panels. Level transmitters LT-QS100A, B, C, and D (see Figure

53 2) provide signals to level indicators LI-QS100A, B, C, and D. The level indicatior trige
for the RWST is 16,970 gallons at 0 percent level to 487,000 gallons at 100 percent level.
Level transmitters LT-QS100A and B also provide a signal to a RWST LOW LEVEL alarm

(window IJ A2). The alarm serpoint is listed in Table 53-6. When two of the four channels
n W.(zw,W L o.e t

O $ have scnsed a low-low RWST level condition atJkf')st.wrrt, a signal is generaded to realign
safety injection to the recirculation mode automatically (see module NCRODP 52 for fulther

details on the Safety injection System). Placing any of the four RWST channels in test or any
channel sensing a low low RWST level actuates a common RWST IN BYPASS MODE alarm

(window IJ C2) and an individual RWST IN BYPASS MODE CHANNEL I, II, III, or IV
alarm (window 1N-El, F1, Gl. or H1 respectively).

I.evel transmitter LT-QS103 provides input to an RWST HIGH LEVEL 31 arm (window

IK-E1) and an RWST LEVEL BELOW NORMAL alarm (window IK-E2). These alarms
inform the opentor if the RWST level is not within the proper range as required by technical

specifications. The alarm serpoints are listed in Table 53 6.

RWST temperature indication is provided on the Safeguards Panels. Temperature

element TE-QS100A and B provide signals to temperature indicators TI-QS100A and B, a

common RWST HIGH TEMPERATURE alarm (window IJ A1), and RWST recirculation pump

control circuitry. RWST temperature is indicated on 0 to 150'F temperature gages. The alarm

setpoint is listed in Table 53 6. Each temperature element sends a control signal to its

O respective RwST recircuiation gemn controi circuit. W hen a tem Peratu e eie m eat seases

NCRODP 53 NA Page 21 02 28-92
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!

Thc scenano which produces the 'tero level" period is not the bounding scenano for
O us's dentessurizatioa. ^ comvi te tois or o#e <"ut tr>in (o# oS numn. eae IRS pump na

-

one ORS pump) is the bounding scenario. !

Steam line break. A main SLB in the Containment causes containment pressure to,

increase rapidly until QS spray is initiated. Peak containment pressure of 45 psig (worst case), ;

which is below Containment design pre:sure, occurs within the first 60 seconds of the accident

and is coincident to the time that the steam generator empties. Containment temperature, which

pN pCAe*F, does exceed the containment design temperature limit of 280'F but is quickly
reduced below the design temperature within 100 seconds when QS is initiated.

,

,

QS Systern Component Design Bases

RWST desien basis. The RWST contains NTCT 9100651466.200 to 487.000] gallons
pof tokppm borated water. The RWST is considered to be a passive component -

-

because it does not require any power source or operator action to perform its function. Only

one RWST is required because it is a passive component and because it is used to supply water

only during the short term following a CDA. During a LOCA, RWST water is sprayed into <

Containment by the QS System and collects in the containment sump. The Si System injxts

RWST water into the RCS which is losing primary coolant to the containment sump through

the ruprure. The water level of the containment sump provides NPSH to the RS pumps and the

low head safety injection (LHSI) pumps. Approximately 3 minutes after the CDA signal, the
RS pumps start. They use the in the containment sump u their source of water. When
RWST level drops toyldg.8.it

.w. .a, w s)hes over to its recirculation lineup where
"

S1 System switc,

the LHSI pumps also use the containment sumps as their source of water. The QS pumps
continue to use the RWST water until the tank empties and the QS pumps start to cavitate. The

I

RWST is designed to provide a sufficient volume of water until tne RS pumps and LHS! pumps

can operate using the containment sump as a source of water. Further design criteria may be
found in Table 531.

De water in the RWST is maintained between 40' and 43*F. This low temperature

ensures adequate cooling capacity is available for the QS System to depressurize Containment -

within the required 60 minutes. - The lower temperature limit of 40*F for the RWST is based

on maintaining the stnictural integrity of Containment. Containment pressure can drop as low
!

as 7.7 psia if QS is initiated during normal plant operations with the following starting
Ot condieans. -

NCRODP 53-NA Page 31 02-28 92
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3. provide the Emergency Core Cooling System (ECCS) with water for effective

O core coeiing en a ione term hasis after a toc 4.

The RS System uses coolers to transfer heat from the water in the containment sump to

the Service Water (SW) System. After the water level in the RWST drops belowhrcent,

the Safety injection (SI) System also uses the water in the containment sump u its source of

water for recirculation phase core cooling.

RS System Flow Paths

The RS System is composed of two inside and outside RS Subsystems and a Casing,

Cooling Subsystem. Each of the RS Subsystems consists of an RS pump, a recirculation cooler,

and an RS spray ring. Two of the RS Subsystems use RS pumps located within Containment.

The other two RS Subsystems use RS pumps located outside Containment. The Casing Cooling

Subsystem consists of a casing cooling tank, two casing cooling recirculation pumps, two

refrigeration units, and two casing cooling pumps. The Casing Cooling Subsystem provida cool

water to the outside RS pumps to increase their net positive suction head (NPSH). During

normal plant operations, the RS System is in standby, lined up for automatic initiation as

follows.

1. Casing cooling tank is rralntained with greater than 110,000 gallons of 35' to

50'F borated water.

2. Casing cooling pumps are in standby with their discharge valves shut.

3. RS pumps are in standby with the outside RS pump suction and discharge valves

open.

4 Recirculation coolers are drained with their inlet and outlet service water valves

shut.

O
NCRODP-54-NA Page 3 08 31 92
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'

RS System Interrelatlomhlps

Q3gnch Spray Sysitm. lte QS System is similar to the RS System in that it provides
*

spray to the containment atmosphere during a LOCA or SLB to regain a subatmospheric

pressure. The QS System provides water from the RWST until the RWST empties; the QS

System is then secured. Sodium hydroxide (NaOH) is added to the QS water to remove

radioactive iodine from the containment atmosphere and to provide pH control of the sump

water. The QS System also provides 150 gpm to each inside RS pump to increase the pumps'

NPSH. Module NCRODP 53 provides a detailed description of the Quench Spray System.

Safety Inlu. en System. The RWST, which is part of the QS System, also provides

water to the SI system immediatel) After a LOCA or SLB The SI System injects water from 'Z3
the RWST into the Reactor Coolant System (RCS) until the RWST level drops to less than 6

percent. The SI System is then realigned manually or automatically to use water collecttd in

the containment sump as a continuing source of water. The RS System cools the water in the

containment sump by transferring the heat to the Service Water System. The Unit 1 outside RS

pumps and low head safety injection (LHSI) pump discharges can be cross-connected to provide

a long term backup for the low head safety injection pumps. Module NCRODP 52 provides a

detailed description of the Safety Injection System,

llenetor Protection System. The Reactor Protection System's (RPS) Engineered Safety

Features (ESF) Actuation Subsystem generates the CDA initiation signal for the RS System.

Module NCRODP-77 provides a detailed description of the ESF Actuation Subsystem.

Srche Water System. The SW System provides the cooling water for the recirculation

coolers. The normally shut inlet and outlet header isolation valves open automatically on receipt

of a CDA signal. Module NCRODP 13 provides a detailed descriptica of the Sersice Water

System.

O
NCRODP-54-NA Page 5 08 31 92
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O. -

The Unit :
,

steam generator acceleromet'ers are located on the 0.5 -
inch jacking screws of a special mounting plate on the inspectionport blind flange. The Unit i steam generator accelerometers are

Llocated on special mounting bolts adjacent to the secondaryhandholes.
g -

.

_-
_

.

s.e er innuuntien tention.
The suelerometers are located in the

upper vessel region, en the lever guide tubes, and near the inleta to the
--

steam generators.
The 21 designation in the fe110 wing list includes both the

active and paastve sensere that are designated as A and 8. In other verds, !.
1 includes channel 21A (active) and 218 (psesive). $pecifically, the
sensore are in the following locations:

1.
Lower vessel (channels 1 1 and 2 1). Tve accelerometere (active,passive)

on each unit are located in the lower vessel region, and are
positioned on the in. core tratrument guide tube as close tu the reacter
vessel es practical for inspettien and replacement.

N accelerometers
are located not more than 3 feet free the vessel bettee, inside theO primary shield wall as close to the insulatten as possible en in.cere
instrument conduite No. 2 and No. $. The conduit size is 1.$ inch.
Mountirig blocks are provided for tratallation. '

.

2.
Upper venel (channels 12 and 2 2). Accelerometers are located

in the vspes vessel resten to qualitatively monitor the centrol red
entenaten and vessel internals for vibration. 1* . 3 accelerometers are
lo.cated on a special (Rockwell.providad) scud in the tenaien gage bele.
Th'ei sensors are adjacent, with apprestaately 4 inches square required
for each.

Sensors are mounted in an Atomics International 'J. bet'
bolted directly to the special mounting stud. Flexible cable and
conduit runs up the control red drive service structure, conduit and
cabia are installed ,te acceemedate reseval free the reactor head for
refuelins by disconn'e*cting at the preamp J. ben.

3
Steam generator inless (channels 13 throu6h 15 and 2 3 throuth

'2 3) on steam generatore A. 5. sad c - 2%% 3acune m- :: . ;.%e.unttns place en the.1r-4*rsare1-*-"M
Qnspeetten perh--gTve accelerseeters are used en eash steam

generater. J.bemoe & taches by 4 inche6 are used. Tapped mounting
stude were provided by atomics Zeternettenal.

'a' .
Auxiliary channels (channel 14 through 1 0 and 2 6 through 2 8.)

A vited in sum 111ery channel and five apare ylets are included.

NCheDP.70.RA Page 13 07 13 90
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NORTH ANNA UNIT 1 SGRP
OPERATIONAL SPARE PARTS UST

i

Name of Port ce AsseertJJ SeGar's Dwa No. Seifer's tram No. Operetme Speres Otv

1. Inspectum Port Wearmer Closu*e
Inner flate Assemedy W 9736003 G01 1

e.

b. Outer Plate AssemtJy _,3414C70 G01 1
W

c. Lock Washer W 3416C75 Hot 12
d. S.S. Regular Hem Nut to.750-100NC-283 W 70210GQ 61E 1

2, l. spection Port Closure t

sa. Gask et W 3413C98 H07 12
b. Cover W 9739D68 H01 O f_

c. Washer W 3416C33 H02 6 !d. Bolt
_

W 9739010 HOT 6 I

3. Upper Herufhole Wrapper Closure
e. Inner Piete #ssemtdy W 6138E99 G01 1

{
'

b. Outer Plate Assembly W 6139E03 G01 1 ;c. Duel t.ock Washer W 3414C71 Hot 36d. S.S. Regular Hem Nut (0.SO3-13ONC 283 W y_ 70210GQ 61L 2 j

4. Herwfbole Clo9ure
e. - Geeket W 3413C98
b. Cover

_ H06 36 '

W 9739069 H01 O

d. Bolt ,
_

|j. c. Washer W 3416C33 H02 18 *

W 9739010 H01 18
,

S. Pnmery Menway Closure

e. Gasket W 3413C98 HO-4 12 I_

b. Insert W 9739012 Hot 2c. Insert Screw _W 9739079 Hot 18
;

d. Diephragm W 9740010 H01 2e. Cover W 9739D18 Hol Of. Stud ,

6 *
g. Stud Nut

6
.,T 6. ' Thread Luimeert Fel Pro N-2OOO He Pur Yv Compound (1 lb. Con) !

As Req'd.
,

,

DC 90-131. APPEP40.x 411. PAGE 1051
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a

i

b

f

fDCP 90-13-1
F_unctional Testina Reevirements ['

, and Accentance Criteria
(l

|j TEST COMPONENT / SYSTEM PROCEDURE OR ACCEPTANCE CRITERM f
?

!

Instaffation Testina !

' ,

Rotation Check. RCP-TB Correct Rotatw.n
1 .

Electncel ensuletsor. Checks Breder 1583 Control Cremt O NAT E002
*

Control Circut Cont mn'y Check Bresher 1583 Control Cerewt AT TEP RT 9
I Megger Test Procedure Breaker 1583 Control Cireset

i

AT-TEP RT-5 {
!Current Loong Procedure Breder 1583 Control Cercut AT-TEP RT 4 *

Ra'ay Test Procedure Breaker 1583 Control Cwcuit A T-TEP RT- 2

?Operatronel Test Procedure Breaker 1583 Control Cucut AT-TEP RT-3
i

WService Current Reed ngs Breder 1583 Control Cwcut AT-TEP RT 6

Secondary Hyosester.c Test Main Steam: Lines 32* SHP-1-601-02,32*-SHP 2 601-02,32*- WCAP 13453 IAm. 4- 35), Tech. Som:. 3/4. 7 2 and
SHP 3-601-02 ,

ASME Sec%n K3*

1.

3 Foodwarer: Lines 16*-WFPD- 22 601C-Q2,16* WFPO'23 601C- WCAP 13453 (Apn. 4 351. Tech. Spec. 3/4.7.2 and
. Q2,16*-WFPD-24 601C-02 ASME Section Al

;

Chancel seed:. Lenes 314* CFPD-1-4CNS Q2, 3/4" CFPD 2 4CNS- WCAP 13453 ( App. 4 351. Tech. Spec. 3c4.7.2 and {1 02,3/4*-CFPI T-4CN9-Q2, frorn 16* feedwater bne to the ertx> erd ASME Section XI
q cor.tamment isolation valve

I
(

Level Instrurnentetson Pipmg: iflush enstmt. knes durmg fdt for WCAP 13453 4 App. 4-358. Tech. Spec. 3/4 7.2 and
t

hydro.): 1 FW-LT-1474 through 1477,1-FW LT.1484 through ASME Sees.en At
,1487 and 1 FW LT-1494 through 1497

8sowdown and Shen Dearn Pawng: Lsnes 1*-WGCB 6 601C Q3, WC AP 13453 ( App. 4-351 Tech Spec. 3!4.7.2 and
}

f

1*-WGCB >601C-Q3.1*-WGCB 12-601C-Q3, 21/2" WGCB 4- ASME Section XI *

601C-Q3, 2-1/2*-WGCB 5 601C-03, 2-1/2*-WGCB-7 601C-Q3. 2-,

1/2*-WGCB 8-601C-Q3,2-1/2*-WGCB-10 tiOK-03

|
.

i
S

I
,4

,
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I
DCP 90-13-1

Functional Testina RecuirementS '

and Acceptance Criteria '

,

TEST COMPONENT / SYSTEM !

PROCEDURE OR ACCEPTANCE CRITERIA t

r

Pre-Operational Testeno (Con't)
r

d Instrumentsteon Celebration Rescaleng and Loop Turteene tropulse Pressure: 1st Stage Pressure Cherww4138 CP MS-1 P-1446AChecks ICont.) }1st Stege Pressure Chantw8 IV ICP P 1 P 447 6

1st Stp Pressure Control DCP P-1-T 4468 '

i
4

Rod Speed and Drrectier:: aTITeve Rod lasertion Lmt ICP P- 1.T-409 A
3_ Ce:culation

v
,

Power Range Protection; Power Range Protection Channet I 3CP NI 1 N 41
,

6

Power Range Potection Channet If tCP Nt 1 N 42 P

Powee Range Protect on Channel til ICP to 1 N 43
Power Range Protecnon Chenriet IV ICP Ni 1 N 44

i

RWS1 Levet: RWST Levei Channet as: 1 BCP QS L 10CA
RWST Level Chennel IV 1 CP-CS-L-1008
RWST Level Channel i 1 ICP- OS-L- 100C

[RWST Level Chenngel Il 1 BCP QS L 1000

ii Steer ~. Nw/ Feed Flow: S/G A ON Flow Prot Channel IV t-4CP MS F-147S
S/G A Steam Flow Channet IV (Comtwned SP&FF) !

S/G A FW Flow Prot Channel sti 1 ICP MS F-1474
S/G A Steam Flow Channel Rt (Ccmtwned SF&FF)

! S/G B FW Flow Prot ChannelIV 14CP MS F-1485
, S/G B Steam Nw Channet tv (Co h JSF&FF)
4 t

S/G B FW Nw Prot Channel fit 1-4CP MS F-1484 f
SM 8 Steam Flew Channel all t' W SF&FF) !

S/G C FW Nw Prot Chennet IV 1-4CP MS-F-1495 !
S/G C Steam Nw Channel IV dComtwned ST&FF)
S/G C FW Flew P ot Channed tal 1-ICP MS-F-1494 ,

S/G C Steam Flow Channel Iff (Comtaned SF&FF)

!

Feed Flow: FW Control Loop I ICP P 15-1478
FW Control Loop 2 ICP P-1 F-1488 [FW Contres Loop 3 ICP P 1 F 1498 Ii

t

.

L

e

L

DC 90-13-1 APFfmOfR 4-12, FAE 3 Of 6
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DCP 90-13-1
Functional Testrno Requwements

and Accetxance Cnteria

TEST COMPONENT / SYSTEM PROCEDURE OR ACCEPTANCE CRITERIA

Pre-Operatxma! Testna (Con't)
,

Instrumentet.ori Cahbrebon. Heecahrg and Loop Steam Prenews Se,em bne A Steam Reeswo Pyot Channet E t O 4 TSP-1474
Checks (Cont) Sseem bne A S:eem Pr eswo Pret Channet as t-sCP AAS P 1475|

Steem Une A Steam Presew, Pret Channel N 14CP4 ASP-1476
Sioem bne 8 Seeem Preeew, Prot uW E 14CP AASD 1484
Steem Une B Steem Preeew, Pret Channe4 W 1JCP44SP-tass
Steem Une B Sseem Preeewe Prot Chennot N 1 *CP4eS-P-te86
Steam Une C Steem Prenow Prat Channel 8 14CP r#P-1494
Saeem Une C Steem Prenow, Pret Channe4 Ut 104 ASP.1495
Steam Une C Steam Prenew, Prce Channei N 14CP Wi-P-14%
Functional Check of Men Cermi eser $4eem 1-AMP-MS-T 40s
Dumo System

Pnmery Hydeostenc Test WA Lenee 31* RC-22501n-Oi. 31* AC-52501not. 31*O 1#T-t Ti 2
25ctnot. smi25ctnot, whm not, w aC-725o1n.
Qt

flow * * u-.. -a Reactor Cooient Svetem 1PTJ7
4

Post-Operanonal TeSung

SG 8doisture Cany-over and insegresed Systems 1-ST-1(%t
How Cahbrebon Test

Colornn etrn: Intavoted Systems t#T241@eam Output)

i

DC 90-13-T, APPtacit 4-12, FAGE 4 OF 4
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,

Peactivity_ Management Program Review
i

i Por STD-GN-0001, a reactivity management review is required to
be performed for all DCP's. Standard STD-GN-0001 identifies
screening questions which must be addressed for each DesignChange. For DC 90-13-1, the following screening questions weredetermined to be applicable.

Screenina cuestions
;

1. Will the DCP impact any of the following:
D. Reactor Coolant System (RCS) T-avq and /or the

instruments / equipment measuring T-avg?

r. Control rod system and insertion limits?

H. Safety analysas?

I. RCS dilution rates?
L. RCS Flow and/or the instruments / equipment measuring i

flow?

Main Steam Flow and/or the instruments / equipmentM.
measuring flow?

;

() N. Calorimetric Power Monitoring?

The responses to these questions are included in the attached
Memorandum, R. G. McAndrew to S. L. Wilkie, dated September 10,

.1992 as well as in the supplemental sheet attached to this '

Appendix.

O

DC 90131, Appendix 413, Page 1
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Mamorandum

w"N$<nours powen
,

S .L. WilkieO NORTH ANNA POWER STATION
T *

R.G. McAndrew Sept. 10, 1992

REACTIVITY MANAGEMENT PROGRAM REVIEW YOR SGRP UNIT 1

Reference 1. Memorandum, S.L. Wilkie to R.G. McAndrew of Aug 14,1992, same subject.

Reference 1 identified reactivity management screening quections
f rem STD-GN-0001 marked With a "Yes" which require 3 response from
reactor engineering. I have prepared responses to these screening
questions for the reactivity management program portion of the DCP,
see attached. Please contact me if there are any furtherquestions.

dY &
R.G. McAndrew

cc:
R.M. Berryman IN-35W
D. Dziadosz IN-3SW
C.B. LaRoe IN-3SW

O K.L. Basehore IN-3SW
D.A. Heacock
C.T. Snow #c.m 4 tr>
A.P. Main
R.M. Garver

,

.

OJ

DC 90131, Appendix 413, Page 2



RESPONSE 5 TO REACTIVITY MANAGEMENT SCREENING QUESTIONS WITH "YES"I RESPONSES FROM PROJECT ENGINEERING FOR SGRP

SCREENING OUESTION RESPONSE

D. Tave will be changed from 583.0' F to 580.8* F
as part of this DCP. .These changes have been
included in the Nuclear Core Design &

Licensing checklist used as design input for
reactivity related analyses for North Anna 1
cycle 10. The impact on power range NI
calibration and intermediate range NI trip
setpoints will be automatically included in
the design process established by NA&F.

F. The Tave rod control program will be changed
as part of this DCP. The reactivity impact of
the rod control program change wLil be
accounted for by NA&F an part of the reload
design and analysis process for North Anna 1
cycle 10. Rod insertion limits will not be
affected by this DCP.

H. The replacement of the steam generators,'
including the Tave change and return to 100%
power, is included in the Nuclear Core Design

licensing checklist which is used as design&

input for North Anna cycle 10 safety analyses.
The Reload Safety Evaluation Document and
Technical Report NE-883 Rev 1 (appendix 4-23-
of the DCP) prepared by NA&P will address any
safety analyses impacted by the SGRP.

I. The impact of the increased RCS volume on
events driven by RCS dilution rate was
evaluated in Tech Report NE-883.

L. RCS flowrate -is expected to increasesignificantly after._3GRP. The impact of the
higher flowrate on reacti/ity was evaluated in
Technical Report. NE-883 and an RCS. flowrate
measurement will be performed in ' accordance
with reload startup procedures. The flow
increase _has been evaluated and is within the
capabilities _ of existing instrumentation to
measure. RCS flowrate instrumentation will be
rescaled prior to' startup using the best
available flowrate information.

M. After.SGR, main steam flow is expected to-be
within the capability of current
instrumente ion to measure. The increased

I main steam ilow- will _ impact the steam - flow-
based' heat balance program, see item H. -The

O

DC 90131, Appendix 413, Page 3
,
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reactivity impact of the . ;ased main steam-

flow was addressed in Technical Report NE-883.

N. The steam flow-based heat balance will be |affected by the SGRP. The steam flow and '

temperature changes are expected to be within
the capability of the steam flow heat balance
program to handle. Effects of RCS Tave
changes on neutron monitoring and setpoints
will be accounted for during the NA&F reload
design and setpoint implementation process.
The impact of the new SG insulation material
on the heat balance program needs to beevaluated. The DCP indicates the new materialis at least as effective as the existing
material. The value for insulation losses is
lumped with RCP heat input in the heat balance
program and the current value was provided byWestinghouse. This concern has been raised as
a comment in the 70% design review, and is
currently being addressed by project
engineering.

.

O

t-

'

DC 90-131, Appendix 413, Page 4
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i

O
!o The ef fect of insulation has been ovaluated with reejcrd to !

cora power (hont balance) calculatforgf The net change due to !1mproved insulation on the replacement steam generators is !
negligible.

O

,

O .

DC 90131, Appendix 413, Page 5
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Spr,cification 21809-M-001(Q)
*

-

.r

'O
TECHNICAL SPECIFICATION

FOR

DECONTAMINATION SERVICES

FOR

VIRGINIA ELECTRIC AND POWER COMPANY

NORTH ANNA POWER GTATION UNIT 1

STEAM GENERATOR REPAIR PROJECT

.-

k

ITEMS MARKED "**" TilROUG1!OUT TilIS DOCUMENT ARE CONSIDERED
BECllTEL POWER CORPOPATION PROPRIETARY.

-

DECHTEL
GAITHERSDURG, MARYLAND

NO. DATE REVISION DY CHKD SUPV .QA PE

O 05/29/92 h$fcNedes Ob59-M-001 Rev. 2 [ M M (
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Spacification 21809-M-002 (Q) I,

9

|
'

p
V TABLE OF CONTDITS

i

1.0 GDIERAL )
1.1 SCOPE |

|

1.2 SUBMITTALS

1.3 REFERENCE DOCUMDiTS

1.4 QUALITY ASSURANCE REQUIREMDITS
1.5 IMPLEMENTATION

2.0 CONDITIONS AND REQUIREMENTS FOR DECONTAMINATION
3.0 MATERIALS

3.1 REACTOR COOLANT PIPING MATERIAL

3.2 MATERIAL REQUIREMENTS FOR DECONTAMINATION

.-

ATTACIIMENTS

(' g'IG. 1 IlOT LEG ELBOW

FIG. 2 COLD LEG ELBOW

FIG. 3 HOT LEG ISOLATION VALVE

FIG. 4 CROSS-TIE PENETRATION

O b'f2 U/A N/R M/R N/R N/g
REY. ELECT /CS MECH CIVIL PLANT LICENSIWG/ CONSTRUCTION

WO. DESIGN WUCLEAR SYS.

C00HDINATION $4GN-OFF

k
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Specification 21809-M-001(Q).

TECHNICAL SPECITICATION
O* FOR

DECONTAMINATION SERVICES

1.0 GENERAL

This Specification describes the requirements for mechanical
decontamination (decon) of the reactor coolant system (RCS) pipe ends
during the steam generator (SG) repair project at Virginia Power's North
Anna Nuclear Power Station, Unit 1.

1.1 SCOPE

1.1.1 The scope of work under this Specification is applicable to the ends
of the pipes remaining after removal of the three old steam generators.
The piping involved are the reactor coolant system hot and cold legs. The
decontamination will be performed after removal of the existing steam
generators and/or RCS pipe sections.

1.1.2 To separate the steam generators from the RCS hot and cold legs, one
of two methods outlined below may be employed on each SG: gg

a) The two-cut method which results in the retention of both the hot'and
cold leg cibows located adjacent to the SG nozzles.

-) The three-cut method which results in the retention of the hot leg

( elbow and the removal of the cold leg elbow adjacent to the SG nozzle.

c) Deleted

The decontamination process shall be applied to the exposed ends of the
remaining RCS piping regardless of the cut method used.

1.1.3 The decontamination process to be used shall be a oroven technology,
previously applied in an application similar to the work described herein.

1.1.4 The objective of the decontamination process is to reduce radiation
dose rates, as measured in front of the open pipe end, to a value as low
as reasonably achievable (ALARA). This will result in;

a) Lower radiation exposure during subsequent work at the pipe ends

b) Providing a clean metal surface at the pipe ends to facilitate
machining and welding

c) Minimizing airborne radioactivity, hot particle generation and
thereby minimizing the need for respirator equipment during
machining and uciding

d) Minimizing shielding requirements

(]) c) Minimizing impact on work activities in progress in adjacent areas

1 Rev. O
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Specification 21809-M-001(Q) |.

.

N,2 SUDMITTALS |

1.2.1 Schedules

|
A time schedule for all engineering activities shall be submitted with the I

proposal. The schedule shall address activities associated with the |
following: j

1

a) Preliminary Design (submit with the proposal) !

b) Detailed Design (submitted no later than 30 days after award of
contract) J

c) Planning / Procedures (submitted no later than sixty days prior to
mobilizing at the site),

d) Manufacturing and Purchasing

e) Construction / Implementation (Schedule to include rad-worker training,
equipment set-up and mock-Up training, and in-containment
decontamination. The project rehedule is included in the RFP for
information).

,

1.2.2 Preliminary Design

he following engineering documents and information she.ll be submitted with
( :" Proposal ior the Owner's review:

a) Description of the decon process with all process parameters

b) Description of the decon equipment and internal and external pipe
seals, including applicable drawings, diagrams, etc.

c) Description of previous experience and results, including the results
of previously performed qualification tests. These tests shall
include corrosion coupon evaluation to preclude IGA, I3 SCC, pitting,
cracking and general corrosion concerns.

d) Expected decon factor and basis of calculation

c) Type and volume of waste which will be generated, including the
proposed method for waste handling and waste transfer from tha decon
equipment,

f) List of drawings and data required from Owner

g) Expected time to perform decontamination

(

2 Rev. O
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Specification 21809-M-001(Q),

~

2.3 Detailed-Design

Based on an approved preliminary design concept, the contractor shall
complete the detailed design and submit the following information for the

'

-

owner's approval no later than 30 days after award of contract: y
a) A detailed description and-drawings with dimensions of decon equipme E

'

and seals,

b) Estimated site support and services required from the Owner, such as;

^(ace needed for stcrage outside containment

Soace needed for storage and operations inside containmente

Waste handling and waste transfer from decon system*

List of instruments and tools requiring calibration (the ownero

will provide calibration services)

c) Qualification reports detailing the tests, demonstrations, and/or
installations that qualify and test the decon *:gtipment and seals.on
piping and material cimilar to that installed ut the North Anna Plant.

d) Description-of system design features and practices that mitigate the-
- spread of contamination, including any previous test results that
k- | ) demonstrate:

in-loop testing of seal integrity against movement due to pressuree

variations

system features to prevent airborne contaminatione

e) Design featuras and safeguards to minimize the potential for excessive
surface rouginness and excessive metal removal

f) Pipe surface metal loss rates. established during tests on similar base
material and geometry

g) Expected changes in base material hardness after exposure to the decon-
process

h) Expected pipe surface roughness after decontamination

1) Deleted

j) Description of safeguards against hose rupture and hose separation,
i.e., hose life and usage time based on tests and previous

'

applications .

k

3 Rev. 0-
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Specification 21809-M-001(Q)

[ .2.4 Planning / Procedures

Dased on the approved dr. tailed design, the Contractor shall plan all
construction activitius in detail. The planning work shall consist of
developing and submitting the following information to the Owner for
approval no later than 60 days prior to site mobilization:

a) Work plan and inspection record.

b) Man-rem estimate for performance of the decontamination.

c) Manpower and shift-charts, including personnel qualification
requirements and their on site experience with this type of decon
process. 5

Ry

d) Training procedures and necessary mock-ups. '$?

c) Time schedule for the procurement of equipment and material,
'

;

installation, and performance of work.
,

s'
1.2.5 Construction / Implementation jyjj

M-"
1.2.5.1 During the implementation of the decon, the contractor shall''
complete the final implementation / verification documents (completed
procadures).

( ({p}e. 2. 5. 2
The fcllowing verification documents addressing the actual work

rformed at North Anna Unit 1 shall be submitted for Owner's plant
records:

a) Test report documenting qualifica*. ion and training performed on the
owner's mock-up,

b) Pipe surface metal loss due to decontamination

c) Base material hardness after decontamination

d) Pipe surface rought.ess after decontamination

e) Records of all consumable material used on the job site for the
performance of this work, including written certification to material
specification

1.2.6 The Contractor shall maintain copies of all engineering, personnel,
and procedure qualification and verification documents at the job site,
available for owner's review. A final report documenting the work
performed and the achieved results shall be presented to the owner after
completion of the decontamination work.

( ()

4 Rev. O
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Specification 21809-M-001(Q)

.3 REFERENCE DOCUMENTS

The following reference documents are provided to assist the Contractor in
these services:

a) 04803 D 933D245 29.00" Motor Operated
316 SST Gate Valve, Outline Drawing

b) 04809 J 618J842 29.00" Motor Operated Valve
Arrangement Drawing

c) 11715-FP-9A-12 Reactor Coolant Piping, Sheet 1-) General Layout Drawing_

[j@ggj. General Layout Drawing
d) 11715-FP-9B-12 Reactor Coolant Piping, Sheet 2 -

g|'$"qsG;
'e 9 e) 11715-6.11-33A' 31.0" x 40' Elbow (cold leg)' 6 2,:0

, gigjd f) 11715-6.11-52A 31.0"/29.0" x 50' Elbow (hot leg)

M$hor '
'

1.4 QUALITY ASSURANCE REQUIREMENTS

1.4.1 Services perforred shall be in accordance with the Bechtel Nuclear
Quality Assurance Manual and the Owner approved Quality Assurance Program

( lan. All work performed under this specification associated with the
,

econtamination process shall be considered Quality Assurance Safety
Related (QA SR).

1.4.2 The provisions of Title 10, Code of Federal Regulationr, Part 21,
entitled, " Reporting of Defects and Noncompliance", apply to the Contractor
with respect to materials, equipment (and components thereof) and/or

~

services provided under this Specification, and is designated as QA SR.

1.4.3 All work shall be performed in accordance with procedures that have
been reviewed and accepted by the owner.

1.4.4 All Contractor's instruments and tools requiring calibration shall
be calibrated by the owner prior to use.

1.4.5 Qualification testing of decon equipment and sealing devices on the
Owner's mock-up facility shall be witnessed by the owner.

1.5 IMPLEMENTATION

The following are the Contractor's work items on site, to be performed in
compliance with approved methods and procedures, and according to the Work
Package Time S dule in force:

a) Perform on-site training in operating the decon system, including

gg seals, using the Owner's rock-up of the SG channel head and coolant
pipes.,

5 Rev. O



Sp0cification 21809-M-001(Q)

' (~j Perform installation, including equipment setup and installation of
(a seals

2.0 CONDITIONS AND REOUIREMENTS FOR DECONTAMINATION
MM

Theworkassociatedwitheachofthe[hix]pipeendsincludes: gy
'

a) Decontaminating the inside surfaces of the vertical cold leg pipe ends
to a depth of 20 inches (three-cut method). The cold leg pipe ends
have an inside diameter of 31 inches.

b) Decontaminating the inside surfaces of the hot leg elbows (two or
three cut method) and the cold leg elbows (two cut method) to a depth
of 20 inches. The hot leg elbows have an inside diameter of 31 inches
at the open end and 29 inches at the other end (Fig. 1). The cold leg
elbows have an inside diameter of 31 inches (Fig. 2).

c) Deleted

d) Decon performed under controlled vacuum inside the decon space between
loop pips seal and cover seal at the pipe end, to avoid spread of
radioactive particles or fluids into the surrounding areas. If a,.
continuous vacuum during operation cannot be assured, control of the
proper function of the seal has to be provided,

a) Deleted

I) Designing, fabricating, and installing the seals into, and their
removal from, the pipe ends to prevent uncontrolled spread of decon
media,

g) Furnishing of all tools, equipment, and consumable materials necessary
to perform the work, including, but not limited to the following:

1) Closed loop decon equipment with integrated cleaning for the used
decon media to allow reuse and to keep waste generation at a
minimum.

2) The radioactive waste generated shall be compatible with the
owner's waste handling system. The amer will assume control of
and dispose of all waste generated, including equipment which
Cdnnot be decontaminated for transport.

3) Double-acting seals inside the loop piping, covering an inside
diameter tolerance of 1 inch caused by ovality or varying wall

,

I thickness.
|

| Performance of a pressure test of the seal disk gasket at 7 psig
(0.5 bars) to assure proper function of the seal to prevent entry

'

of decon media behind the seal into the adjoining loop piping and
to assure that the seal will not dislodge during the decon

| || Prc cess .
,,,x

--
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,

g
~7) Easy handling installation tool for the seals to attain(

() predetermined installation depth. All installation activitiesV

shall be performed with auxiliary tools to reduce stay time and to
keep personnel radiation exposure to a minimum. Connection and
disconnection of the installation tool during-installation and
removal of the seals shall be done without personne11 entry into
the loop piping. All installation positions for the seals, for
either the 2 or 3 -cut method, should be within the range of~the
installation tool.

5) Hoses shall be pressure tested at 1.5 times operating pressure.

6) Clamping devices and adapters to mount the seal box onto the pipe
end. Devices shall cover all tolerances of the inside and outside
pipe diameter that may occur.

7) Deleted

8) Instrumentation and control equipment to monitor the progress of
decontamination.

9) All consumables required, including decon media, spare hoses, and
*

spare parts. *

,,,,

h) Technically qualified and experienced personnel, including
supervisors, to install and remove decontamination equipment and pipe

[.(]) seals.

1) Cleaning and maintaining cleanliness control during work-activities.
,

j) Transfer of items to and from storage, lay-down, and work areas as
required by this specification and as directed by the Owner.

3.0 MATERIALS

3.1 REACTOR COOLANT PIPING MATERIALS
,

The-following lists the materials of construction for the existing hot and
cold loop piping as well as for the hot. leg isolation valves:

Nominal Size Item Material of
| (Inches) Construction

i

31 ID RCS Cold. Leg Piping ASME SA-351, GR.CF8A

31 ID x 29 ID RCS Hot Leg Reducing ASME SA-351, GR.CF8Mo

! Elbows and Cold Leg Elbows
1

29 ID x 28.ID Hot Leg Isolation Valve ASME SA 351, GR.CF8M

['( } 7 ID- Hot-Leg Cross-tie Piping ASME SA-376, TP.304

7. Rev. 0
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L

,

~ - .2 -MATERIAL REQUIREMENTS FORLDECONTAMINATION-
~

'

3.2.l' All equipment, tools, and devices which will or may be-in_ contact
iwith the. existing loop piping, shall be made of non-ferritic' material.

3 2.2 For sealing materials, the following limitations and. requirements.

shall be observed: .

a). all metal parts shall be of stainless steel or aluminum q

b) all rubber / elastomeric parts shall be specified as follows:
-- -, a*'ree halogen < 0.10% by weight

'

F
Free sulphur < 0.10% by weight
Free chloride < 50 ppm
Free fluoride < 50 ppm

~ ~

3.2.3 Deleted

3.2.4 Consumables, such as markers, tapes, and protective covers, shall
comply with the requirements of the owner's Specification for -Cleaning :and
Cleanliness control.

.*

3.2.5 Cleaning materials, such as solvents and rinse water, shall meet.the.
requirements of the Owner's Specification for cleaning and Cleanliness
control.

, ,

.

4

b

E

"
-

--O-,
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PER THE WESTINGHOUSE LETTER, " VIRGINIA POWER ~- '

REPORT, 70% ' DRAFT CHANGE PACKAGE 90-13-1 FOR

THE STEAM GENERATOR REPLACEMENT.- FOR NORTH ANNA -

- UNIT 1," EZ, . N. J. LIPARULO . TO MR.--J.- E.

O: RICHARDSON (NRC), oATED SEPTEM8ER 2, 1992,

THIS ATTACHMENT HAS BEEN WITHHELD'SINCE'THERE-

IS INFORMATION IN THIS ATTACHMENT'THAT COULDi

BE PROPPIETARY TO' WESTINGHOUSE.
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REPORT FOR
THE HAUL ROUTE INSPECTION AND EVALUATION

STEAM GENERATOR REPAIR PROJECT
NORTH ANNA UNIT 1

,

O Prepared by [. .

Reviewed by bi;Nd4W
, G41

Approved by [7/?ar (n d e.mc orion

October'1991

STONE AND WEBSTER ENGINEERING CORPORATION
'
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HAUL ROUTE INSPECTICH AND EVALUATION-

~

STr.AM GENERATOR REPAIR PROJECT
'' ' NORTH ANNA UNIT 1

1.0 9ACPGROUND AND OB7ECTIVE [

The replacement cf the Unit 1 steam generators requires that the
existing, contaminsted stsaa generators be transported from the
containment equipannt hatch platform to the Interim old staan
Generator Storage Facility. Virginia Power has -identified 2
possible routes. Tho routes, which are the subject of this report, '

extend westward f rom the Unit 1 equipment hatch beyond the "E
Field" and security fence and continue westward south of the;

partially complete RacNaste racility. Two options exist from this
point, option (1) proceeds southward, within the Station security-
fence, up the slope. to the storage facility, and option (2)
proceeds south and west of the' switchyard and then eastward to the
storage facility, both using existing roadways. A third option,
option (3), would use part of the option .(2) route to avoid a sharp
turn and steep grade in the option (1) route which-is within the.
station security fence. ,

The objective of the.haut route inspection and evaluation is to
ensure that the grades ar.d turning radii of the haul _ route can '

accommodate the transportar, that slopes and embankments will
remain stable when. subjected to the transporter wheel loads, that-
the right-of-way has suf ficient strenTth to support the transporter

- wheel loads without-excessivo settlement, and that buried utilities,

and facilities can withstana the overburden pressures'and remain
-within their allowable load limits.

The results and conclusions of this ' inspection are included in this-

'

report. Drawings-are attached which depi t the haul route cptions.
The report concludes that the preferred naul route would be option
(2), the route which passes south and west of the switchyard and
then eastward to tha' storage facility.

2 . O L E ] }.Q L @

This ef fort consisted of three activities described below, (1)'the
survey of the proposed haul routes to the storage- f acility, (2) tha,

-

inspection of the proposed haul route and.(3) the evaluation of-the-
route and the buried utilities and facilities.

2.1 Activity 1. Survey of Proposed Haul Routes and Transporter
Turnaround Room-

Stone & Webster-surveyed-all 3 options f or the proposece haul-
,

ruuta and prepared a drawing incorporating the survey data for
.

the access road ~ to the proposed . steam generator- storage ,

facility.- For use in the fimid,- it was separated: into 12

'O
DC 90131. APPENDIX 418 PAGE 3
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sheets, and it is included in Appendix A to this report.
V

This drawing includes the survey data along the entire route,
including the existing paved roadways. Turnaround room-forthe steam generator transporter and its configuration relative
to the storege facility (identified by station coordinates-at
each cerner of the building) are included on this drawing.
Spot elevations and contours were provided by the survey
notes.

The survey identified haul route centerline coordinates, usingthe station grid. Stations were placed at 100 foot intervels.
At each station several side shots perpendicular to the haul
route were taken on each side of the centerline. Theelevation and conditions at each point surveyed was recorded.
The points surveyed from the haul route centerline station
extended 25 feet in each direction resulting in a 50 feet wide
right of way survey.

In addition, spot elevations, contours, surface condition,
site drainage facilities, nearby structures, and buildings,
and valve stations were also identified. The locations ofother facilities which could pose a potential interference
witn the transporter were also identified during the survey.These included fences, fire hydrants, and overhead lines less
than 25 feet above the haul route surface. At each section-the edge of pavement, top of tM slope at drainage ditches,
ditch centerline and the ditch invert elevation was obtained.O -

zn ies the e oteot d ir - tioa d= v1=e 12 a> 5-ev- A wa-used as the basis to locate the haul route and identify all
safety related and non-safety related buried utilities. Thenarked-up station drawing and Table A, which lists the buried
util11 ties, are in luded in Appendix A to this report. These
items are also shown on shtet 1 of the survey drawing -included,
in Appendix A.

The survey identified the radius at each curve as measured
from the right of way centerline. This permitted an-avaluation of the capability of the transporter to negotiate
the curve. A minimum inside turning radius of 24 feet and a
minimum outside turning radius of 45 feet, as provided byVirginia Power, were used for this evaluation.

The computerized drawing incorporating the information above
and.the. final ~ grading and surfacing of the haul route / access
road was prepared from the survey notes using the IntergraphCAD ' system by S iW . . This information will be provided toVirginia Power on a computer disk. The drawing includes the
existing conditions at the site where the- old Steam Generator
Storage Facility will be located. -The drawing prepared from
the survey notes was attached to the inspection plan described
below and it was used in the walkdown inspection.

LO
'

L
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. 2.2 Activity 2. Waixcovn inspection of The Proposed-Haul Route

T<eference Station Drawings 3'715-FY-1B and 13075-EY-6A-1

An inspection plan (attached as Appendix A to this report) was
prepared using- the reterenced station drawings and theavailable ooring data. All buried utilities and facilities
that are docunented on station drawings were identified prior
to the inspection and station coordinates were assigned to
each item.

The inspection was supported by Stone & Webster surveyors.
The ground surf ace elevation and the conditions at the surf ace
were identified during the inspection, and the centerline
coordinates of the proposed haul route were used as areference during the inspection. Turning radil, graden.-andlateral or overhead clearances were reviewed to verify the
reasibility or the haul route. Outside the Protected Area, the
drawing (included as 12 sheets in Appendix A) of the right-of-
way was prepared by the surveyors and, engineers identifyingthe width of the haul route, the turning radii, utilityvaults, and other items on, under, or near the haul route.

All buried utilities and f acilities within the Protected Areawere identified and tabulated (included as Table A in AppendixA). The buried utilities outside the Protected Area whichwere located and evaluated as part of this effort are the
O security ductbanx, the new service water pipe lines, the
V circulating water discharge tunnel built for Units 3 & 4,the 12" diameter firemain. and

The walkdown van documented in a walkdown report (attached as
Appendix B to this report) and the results are summarized inSection 3.0.

.

2.3 Acts ity 3. Evaluation of Haul Routa Right-of-Way and-
-Buried Utilities

The utilities and facilities buried beneath the haul route
wara . evaluated using standard hand calculation ~ methods of

,

- structural analysis for determining the stress below grade fori

a wheel or axle loading. The depth of the ductbanks and the| abandoned Unit 3 & 4 circulating discharge tunnel was.j determined from station drawings. The depths of culverts andi

piping were determined with the aid of a scanner. At those| locations where additional support is required to prevent
| overstressing the buried component, the specific component hea'

been identified and the recommended means- to preventoverloading is provided.

5
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By inspection and observation, the haul-route was evaluated
'' with espect . to the capability of the ground or pavement

.- surface to support the wheel loads without settlements whichcould cause the transporter to become unstable. Virginia
Power provided the proposed transportar wheel loadings,

>

the
limits on settlements under wheels, acceptable turning radii,
and upper limits on the grade (percent).

slopes and embankments were observed dur4% the walkdown to
permit making a $udgement of their susceptibility to failuredue to passage of the transporter. Where required, upgrades
to the haul route consisting of increases to the width of the
right-of-way and minor relocations of the haul route to avoidpotential problem areas are identified in this report.

-

Whereas a detailed engineering study of the road design is
outside the present scope of work, it would be prudent toperfe m a load test along the proposed route prior to
tran-aarting the old steem generators. The load test.can be-pertc;med with a flat bed trailer loaded with concrete blochs
such that the axle loading will approximate the axle loadingof tne steam generator transporter. Any problems with-settlement or instability of the soils at the ground surface-
would be noted during the test. Areas where settlements appear
to be excessive can be repaired prior to moving the steamgenerator.

O
3. O WALKDOW TNSPECTION

The walkdcWn started at the-Unit 1-containment. Using the
drawings prepared by S&W and the yard drawing, includsd in
Appendix A, the following items along the proposed haul routes
were identified:

- culverts-
- electrical ductbanks
- buried piping
- telephone and other communications cable-

These items were observed at cable vaults or at locationswhere they penetrated the ground surface.. They were followed
to po.ints where the transport vehicle will pass over them on
the haul route. -A scanner was: used to obtain approximate
depths of the underground items. However, it was= not possible
to occain the depths of the fire _ protection piping naarstation 10 of the option (1) _ route. This is not a' concernsince the fire protection _ piping is usually buried a minimumof_2.5 to 3 feet below the ground surface.

6

-
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In the Protected Area, fuel oil lines, fire protection piping,p and electrical ductbanks were reviewed as shown on the yardV drawing. Outside the Protected Area, electrical conduit, airlines, demostic water, fire- protection piping andcommunications cabling were observed. survey drawings were
tnarked with depths of these items, when this was obtainable,and coordinates were also noted when these were deemednecassary.

No serious rcad damage along the haul route was found; 1.e.,potholes and serious bumps were not observed. .Some crackingof the pavement and concrete at certain locations wasobserved, but none serious enough to impede the transporter.
It appeared that soil at some locations may becose soft er
slippery when it is wet; nawever, gravel covers the haul routeat most locations that ar e not paved,
sound Aase for wheeled vehicles, thereby providing a
si, 'l in the vicinity of the proposed routes also wereobservec. In general, these are sufficiently gentle(approximately 2.75:1, horizontalivertical) and are at asufficient distance (such that the transporter wheels wil,1 be
greater than lo feet from the top of the slope) from the_
centerline of the proposed routes that they should not be.
acversely aff acted by passage of the transporter if it travelsalong the centerline of the proposed routes. Section 4.3provides additional details,

overhead and side-to-side clearances were checked.'

For theoption (2) route, it was noted that at station 4a, the gate
opening is limited to 20.5 feet and the minimum clearancebelow overhead wires le 19.5 feet near the adge of the road.

The walkdown ulso addressed the direct buried conduit locatedin the new sstear generator unloading area. These conduit wereobserved to be about 2.5 to 3 feet deep and are sufficient 11
flexible that they should not be adversely af f ected by passage .of the transporter.

The complete walkdown report is attached to this report inAppendix B.

7
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4.o 74AUe ROUTE EVALUATTON

The evaluations presented herein are based on Stone & Webster's
O f1 eld observations, experience, undocumented calculations, and on.engineering -)udgemrat when necessary. In accordance with the scope

of wer., no docue s.*,ed engineering eticulations were prepared for
e

this e'. fort.

4.1 Road

The evaluation in this section is based upon a transportar
witn the following characteristics:

'idth 10 feet
Approximate length 110 feet
Inside turning radius 24 feet
Outside turaing radius 45 feet
Number of axles 10
Number of wheels per axle 8
Wheel base 5 feet (approx)
Load par wheel 7 kips

This information was provided by Virginia Power.-

The gross weight of the steam generator and transport vehicle
is expected to ne abou~. Soo to Sao xips.. This weight vt11 de
dist. 'ibuted over a minimum of 80 wheels reavlting in an
average Wheel load of about 7 kips. This compares to a wheel
load of about 12.5 Xips f or- the- site P&H crane, which,
according to Virginia Power personnel, has a dead weight of
150 kips distributed-over 12 wheels and has been movsd over
most of the proposed route several times without damagingunderground utilities Therefore, the road should be capable
of supporting the old steam generator transporter.

Within the Protected Area, the haul route will avoid critical
underground items where possible. At the west end of theProtected Area, the route centerline.is placed south of fire
lina D and north of fuel oil line %. These are shown-en3

drawing 13075-EY-SA-1, whicn is inclutled in Appendix A.

There are a few locations where the road surf ace is cracked ordamagad; however, even these locations should support the
wheel load. Unpaved portions of the road should be- capable _ of
sustaining the wheel loads during: dry venther.-

A corrug,ated metal pipe protruding frca the unpaved road is
used "as a valve housing at Station 13. The haul routecenterline is very close to this valve housing.- To avoiddamaging the underlying piping and valves, the transporter
should pass to the south of the centerlino in this area. Theroad base in this area should be prepared in accordance with
existing requirements for the North Anna site to provide a

'

O
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bearing surface that is comparable to that of the existingO unpavM road. Also, the unpaved portion of the naul route
,

near LMe storage facility should be treated in the easemanner.

A sharp curve in the road with a steep grade, about 9%, and a
centerline radius of 80 feet inside the f ence from Stations 19to 22 makes the option (1) route outside the security fencearea more favorable than option (1). Although the curve.radius exceeds the minimum required radius, presence of both
a curve and a grade at the same location may cause potentialmaneuvering problems.

There is also a hairpin curve in the option (2) route fromStations 31 to 36; however, this curve is on a flatwith ample side-to-side clearance. surface
There a few low branches,which require trimming, along this route near Station 45.

If it is necessary to avoid the hairpin turn in the vicinity
of Station 19 in the option (1) route and to minimize the path
of travel of the transporter ov^ aide of the security fence,the Option (3) route could be s.ned. The transporter couldexit the security area at the gate at station 19

It cous.dthen proceed up the hill on the option (2) route for L onlyabout 200 !aat and than reenter the option (1) route at the-gate near Station 21. Some grading outside the gate near
station 21 would be necessary and demolishing ofinvert a concretemay be required for this option.

4.2 Buried Utilities
,

Buried utilties which are 6 feet or more below the ground
surf ace or vnich are curied at a depth suf ficient for tornado'-
missile protection are not deemed to be susceptible to damage -from the steam generator -transporter. Therefore, the

!

evaluation of-buried ut11 ties -included only those items within .'

the 6 foot depth.

The following~ underground utilities were evaluated todetermine their susceptibility to damage from the transporterwheel loads
t

} The security ductbank near the-Protected Area gate waso
evaluated. This ductbank is identified as electrical;
duct-bank EDB,. A loaded axle consisting of a wheelsi

! passing directly over this ductbank will cause banding in
the reinforced concrete ductbank. When evaluatedias a[ beam on an . elasnic foundation, the internal moment is|-
only a fraction of the maximum moment. allowed by the ACI1

:
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Code (ACl 318-89) even when a conservative load f actor of-

1.7 is applied to the load.

Other ductbanks in the Protected Area were also reviewedand were found to meet, code requirements for thetransporter loadings.

The transporter will pass over the North Anna Units 3o
&4 circulating water discharge tunnel after it passes

-hrough the gate when leaving the Protected Area. Theroor of the tunnel was evaluated. This is a heavily
reinforced concrete slam with a minimum thickness of 3feet. The concrete meets the structural design
requirements of the ACI code and its load capacityexceeds the applied load by a wide margin.

o The various water piping including the service water
piping, air piping, and direct buried electrical conduit,will be subjected to external soil pressure when the
transporter passes over these itees. These preneures
diminish guy,c.tl'' with increased depth below the surf ace.The maXiO4m irbical soil pressure on a, pipe which is 18
inches deep is less than lo pai for a wheel load of about
kips. Even when adjacent wheels are considered, these7

'

pressures should not adversely affect the buriedutilities.

O A number of culverts pass under the proposed haul route.o

These are constructed of large diameter corrugated metal
pipe and many of these are close to_the surface. Sincethese will be affected by an axle Iced from .several
wheels of the: transporter, drainage culverts should be
protected by layina flat plate over_them to spread the
load to the soil .. either side of the culvert. Theculverts requir scotection as shown in the attachedTable 1.

4.3 slope stability at sides of Haul Route

Slopes in the vicinity of the proposed routes also wereinspected for stability. In general,-these consist only of
shallow ditches along the edges of the roadway, whose depths
below the roadway are about 2 to 4 feet, with gentle side
slopes, approximate 2y 2.75:1 (horizontal.to vertical). Fromabout Station 37 to station 47 along the option (2) route, theroadway is approximately 2 to 5 feet above the surrounding.| area, with similar, ' gentle slopes, approximately. 2.75tl.l

Assuming the transporter will be about lo fasc wide and willi travel along the centerline of the proposed routes, the

t 10
-
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stability of these " slopes" will not ba adversely _ arf ectee ey
the transporter.

The ditches along the south side of- the Option (1) route in-
the vicinity of stations la to 19.25 and along the north side
of the option .(2) route in the vicinity of station 22 are-
somewhat steeper. Even so, these also are a sufficientdistance away from the centerline of -the roadway such that
they will not be adversely af fected by the. transporter when it
travels along the centerline of the proposed routes.- However,
it may not be possible for the transporter to negotiatyhairpin turn :n.in the option (1) route in the vicinity ofStation 13 without approaching the southern edge of the
roadway near this ditch. If this is the case for the proposed
transporter, it may be necessary to backfill this . ditch to
ensure that the southern edge of the roadway does not suffer
a slopa f ailure due to the loading imposed by the transporter.
This area, therefore, will require additional study when the
traf>corter to be used for moving i.h e steam generators issaluted.

All other slopes along the proposed routes are a sufficient
distance from the proposed path of travel that the loading to
be imposed by the transporter will not adversely affect-the
stability of the slopes. This incivdes'the approximately 20
feet deep cut that remains where the reactor buildings for
Units 3 & 4 were to be constructed, which is about 50 feet-
north of the proposed route in the vicinity of Stations 6 toO "-

5.0 CONCLUSIONS

o It is concluded that the option (2) route (outside the
security fence) should be used for transporting the old
steam generators to the interim storage facility. Thisroute will avoid the hairpin turn and steep _ grade-.from--
Stations 19 to 22 of the option (1) route (inside the
security fence).

o- An option-(3) route, as discussed in Section 4.1 above,
could be selected in the event that the. option: (2) route
is not available. If this option is selected, it will be
necessary to grade the area between the -- Option 1 and
option 2 roads and it may . be necessary to demolish a-

concrete invert in.this area.- '

Items-shown in the attached Table 1 require protectiono
and improvements as noted in the table,

o To avoid damage to paved roadways, the old steamgenerator should be moved when the road surface is cool.
11

O
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o The road base in the-area of the-old steam Generator
.

-

Storage Facility and south of the valve housing at
Station 13 should be prepared in accordance with existings

requirements for the North Anna site to provide a bearing
surface that is comparable to that of the existing
unpaved roads.

o The slopes along tne sides of the proposed routes
generally are sufficiently gentle and at a sufficient
distance from the centerline of the roadway that theywill not be adversely affected by passage of thetransporter. Additional studies are required, however,
to demonstrate the stability of the slopes in areas where-
the transporter must approach within 10 feet of the top
of the slope.

o ' ' test should be performed using a trailer loaded to-

<. proximate the axle loading of the steam generator
cansporter. The trailer should be driven over theproposed haul route, especially the unpaved portions.

This would reveal any problems with setticAent orinstability of the soils at the ground surface. The
items described in Table 1 should be protected during the
test.

O

12
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TABLE 1

WDERCROWD UTILITIES REQUIRING PROTECTION

p o'nt DESCRIPTION STATION PROTrcTION MrTgoo-

All Manhole 1 1 1/2" Steel-Plate
All 24" Culvart 14 1 1/2". Steel Plate

option (1) 24" culvert 25 1 1/2" steel plate
Option (2) 21" culvert 47.7 1 1/2" Steel Plate

All 10" Culvert 34.5 1 1/2" Steel Plate
All 12" Culvert 36.5 1 1/2" Steel Plate
All 18" culvert 38 1 1/2" steel Plata-

i

O

..

13
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. APPENon A

INSPECTION PLAN

NORTH ANNA STF.AM GENERATOR REPAIR HAUL ROUTE

A va1Xdown inspection of the North Anna steam generator repair haul
will be performed by a SWEC team consisting oftroute

- Structural engineers
- Geotechnical engineer
- surveyors

?,o routes efined by a previous survey will be inspected. Thisincludes a ,srlmary route as well as an alternata route.

The f ollowi ng steps have been or will be performed as part o f-
Activity 2 of the haul route inspection and evaluation, identified
in the SWEC scope letter (NP1486.v01-081, NAS-20,264).

1. A right of way drawing from the Surveyor's data acquiredduring the previous survey was produced. This drawing isattached (12 sheets) and is a part of this plan.
2. Underground utilities within the protected area have been

O- tabulated in. Table A and marked en a plant site drawing,13075-EY-8A-1. These give the following information:
Description-

Elevation-

- Coordinates

Table A and aarked-up drawing 13075-EY-SA-1 are attachedand are a part of this plan.
3. In the field, the location of .each unserground item willbe. identified by the survey crew. For those items belowthe surface of the ground, a scanner will be used to'

confirm the locations. Actual coordinates and elevations ,

of the tops of these items will be-noted on.the attached.

table.

4. The haul route will be inspected fnr perturbations in the' toad surface and other potential hazards which'may pose..e danger to the haul vehicle. These potential hazards-
include but are not limited to the following:

potholes
- soft spots
- bumps

O ^~'
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5. The aides of the proposed haul route shown on the :

O '

attached drawing will be visually checked . for slope '

stability.

6. During the walkdown, items not
table will be noted for later evaluation.shown on the drawing or ,'a

'

7. The turns in the proposed route will be checked to
determine if there are adequate clearances to accommodate

_

;

the haul vehicle.
8.

The wverhead and side to side clearanese-vill be checkedto ensure that there i
vehicts. s adequate clearance for the naul

.

The results of
letter report prepared in Activity 3.the walkdown inspection Will be documentr$ in the;

.

O
+

+

;

,

-

A-2
i
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WALXDCtOI REPORT

Station Naps
J.O. No. - 02072.0510

Task Haul Route Evaluation
.1 First Walkdown

::acond Walkdown

Purnose of Walkdown
The purpose of this walkdown was to inspect a primary andalternate haul route for transporting +.he Horth Anna
steam generators from sne containment building to the interimspent
storageifacility.

Particie? - '
.

Stons , Webster Boston Personnel - W. J. Pananos, P. J.
'

Trudeau, R. D. Cintto
.

Richmond Personnel - C.
party Leggett + survey.

Virginia Power D. Price, C. Ranganath
Photographs were taken Yes 2L,54o,_

p,neunents used in walkdown
survey sketches prepared by S &W
North Anna Yard Drewing 13075-EY-8A-1. y

Inspection Plan - North Anna Steen Generator Repair Haul Route

Summary of Walkdown

The vsikdown startel at the Unit 1 containment. Using thesketches prepared by S&W and the yard drawing, we identifiedthe following iOams along the primary and altsrnate haulroutes for the opant steam generators
.

- culverts
electrical dustbank

' buried piping
- telephone and other communications cable,,

'

These itan's were observed- at cable vaultswhere they penetrated-the ground surface. or at~ locations
We followed them topoints where the transport vehicle vill pass over them _on thehaul route.

the underground items.A scanner.was used t.o obtnAn approxiaste depthsof Howe % r, it was not possible toobtain the depths of some piping.

B-1
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!O In the protected area, fuel oil lines, fire protection piping, '

and electrical ductbanks were reviewed as shown on the yarddrawing. Outside the protected area, electrical conduit,lines, airdomestic water, fire protection piping andconmunications cabling were observed. Survey drawings were
.

'

narked with depths of these itsen, when this was obtainable,
and coordinates were also noted when these were deemednecessary.

No serious road damage along the haul route was found 1. e.,potholes and serious bumps were not found. Some
,

blacktop and concrete at certain locations was observed, cracking ofnone serious enough to impede the transporter. It appeared
but

that soil at some locations may become soft when it is wet,
however, gravel covers the haul route at most locations which i
are not black to thereby providingwheeled vehicles. pped a sound base for

The sides of the proposed route were checked for slopestability, No stability probless were determined. '

overhead and side to side clearances were checked. For thealternate route, the survey plot was marked to note that the
gate opening is limited to 20 5 feet and the minimum clearance
below overnead wires is 19.5 feet near the edge of the road inthis area.

The walkdown also addressed the direct burisa conduit locatedO 1a tse aw te e n r tor ##io aio. r -

Oren Items and Required Follow un

a. Design dravirigs of the concrete slab at the fuel cask
area will be reviewed and the sleb will be evaluated fortranspurter loading.,

(Notet- Drawings of this slab havenot been found. However, Virginia Power personnel
'

identified the slab thickness as 2 feet.)
b. An electrical ductbank, EDBo which is noted on thu table

attached to the inspection plan, will be evaluated for
the transporter wheel load since this buried ductbank isonly-about 3 feet below the. surface,

The Unit 3 & 4 circulating water discharge tunnel outsidec.

the protected area will be evalustad for the transporterwheel Ic.ad.

d.
An effort will -be made to obtain information on theburied fire protection piping at the hairpin - turn atstation 20.5 of the primary route. (Notet Drawings ofthis piping have not been round.)

h-2
'

'

,

DC 9013-1. APPENDIX 418, PAGE 33
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cuperelevations at various locations along the haul route
e.

O will be prepared and they will be
included in the final !haul route dravAng which will be attached to the

finalreport.

f.
The transporter turning and maneuvering requirements willbe obtained from Virginia Power.

The survey will be extended to indude the area up to the9

fence crossing the RR track near the site of the interimstorage facility.

h.
The survey will be extended to include contours and
anderground cable in the area between Station 21 of theprimary route

and Station 22 of the alternate route.This area may be used as a second alternate route in tne ,

event that it is necessary to avoid the hairpin turn and
steep grade of the primary route and if the entirealternate route is not available.

'

nesults and Recemandat(ong
,

A hairpin curve with a steep grade, about 9%, in the primaryroute troe stations 19 to 22 makes the alternate route morefavorable. There is also a hairpin curve in the alternate
route from stations 31 to 361 however, this curve is on a flatsurface.
maneuvering the vehicleIt will be determined if there is adequate room for

at this turn. ,

If the alternate route is not available, another option existsto avoid the hairpin turn of the primary route. Thetransporter could exit the primary route at the gate atstation 19. It could then proceed up the hill on the
alternate route for only about 200 feet and then reent |primary route at the gate near Station 21. Some

the

outside the gate near-Station 21 would be necessary grading
,

The gross weight of the steau generator and transport vehicleis expected to be about 560 to 540 kips. This weight isdistributed over.80 wheels resulting.in an average wh6el loadof about 7 kipa. This compares to a wheel load of about 12.5-kips for the site PCMxips distributed over 12 crane which has a dead weight of 150,

whaele. This crans has been moved
underground equipment.over most of the primary rouco several times without damaging:

(

It is Apocted that power cable and communicatione lines would
,

not be damaged by heavy wheel loads, culverts are of someconcern because_of-their close proximity to the surface andtheir large diameter. Also, piping.which is close to the
ground surf ace is a concern due to potential damage and leaks.

*

These items can be protected during the transport operation.
B-3O

DC 90131, APPENDIX 418. PAGE 34

L
, _ _ __ -_ ~ - ._ _ _ , . _ , - __ -- . _ - - .



.__.-__._._-..._.m _ _ _ ~ _ _ _ _ _ _ - _ _ . - . _ _ _ _ _ _ _ _ _._.=__.. . _ _ ..-______. _... _ ._ _.._ m _

* E' EI' 91 ; - f * * g g 4 g; !ir s. .
, , ,

.s
,

s

h

ingi f!v e r ina Desien Budget Imuacted r

O As a Romult of WalkdeVM ,

Ygs ,

No V-

c. .:7lE''W']| 5
.

Respon~sible APEN. ~ !

3

D s.stri bution s DE McLellan
Walkdown participants
Job Book File _{

'

Lead Engineer (of affected
discir.?ines)

Task Engineer '

Responsibit APE
,

Preparer
i

(? O .'& v ,,
Signature ae.

*
.

.

O

.

.

_

.

O >-t

i

DC 90-1J-1. APPENDII 4-18, PAGE 35
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Mr. M. C. Cettler September 25. 1992
Manager Steam Generator Replacement Prt, ject

>

Virginia Power J.O.No. 02072.2610
Innsbrook Technical Center WAA-20.969
5000 Dominion leulevard
Glen Allen. VA 23060
ATTW: Mr. R. K. Bayer

HAUI. ROAD L 'JJATICH
STEAM CENLitATCR REPAIR PROJECT

NORTH _ ANNA POVYR STATION __ UNIT 1_

As requested by Mr. R. K. Saye,r, Stone & Webster has reviewed the impact of
wheel loads from the stea2 5enerator prise mover and an end drop of tha steam
generator off the hauler on the " Report for The Haul Route Inspection and
Evaluation' and Safety Evaluation. These documenta were transmitted
respectively by NAS 20,586 dated December 24, 1991, and NAS 20.433 datedO oce 6 r 4 1>'t. 23 t <m= eie= = =s ert r =4 =4 ar e -
recently telecopied to stone & Webster and was not available during
preparation of the report or safety evaluation.

The results of this revtow indicated that the conclusions of the report and
the 10CTR50.59 safety evaluation for the haul routs will not change. Both
the report and safety evaluation will have to be revised to reficct these two
new issues. Prior to revising these documente, steno & Webster rcquests
Virginia Power forms.11y transmit the telecopied information.

If we can bo of any further help in this matt-r, please contact us.

D. . McIAllan
Project Enginear

DEM:CM

O
V-

|

=* :*~ ;, m,

im . STONE AwEssTER du.
DC 90131, Appendix 418, Page 36. - -----#+" U~-
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PER Tile WERTIl1GilOUSE LETTER, "VIRGIlilA POWER
i

REPORT, 70% DRAFT Cl!ANGE PACKAGE 90-13-1 FOR

Tile STEAM GEllERATOR REPLACEMEliT FOR llORTil A!!!!A

Uli1T 1," MR. 11 . J. LIPARULO TO 14R . J. E.

RICIIARDSOli (11RC) , DATED SEPTEMBER 2, 1992,

TilIS ATTACllME!JT IIAS BEEN WITilllELD SINCE T11ERE

IS INFORMATIOli Ill Ti!IS ATTACllMEliT TtlAT COULD

BE PROPRIETARY TO WESTINGHOUSE.
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ELEV 248'.10' (REF)

O
.
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el4h C/ % PLATE 3/8' THK AND''M HARDWARE I'"
'

: EXISTS SEE
SHEET 2

h iN i-

N i__

~
,

* :

LJ

k/

.
, . " ' 21/2'WGCB 5-601C 03

2 [ T"' ./- ELEV 246' O' (REF) |

-

+ .. s.

--

.

O w w=9m muNO1Ee: .

1. FOR SUPPORT LOCATION SEE DWG. N90131 M-601
~

2. FOR GENERAL NOTES REFER TO DWG, N90131 M 700.01

BILL OF MATERIAL
ITEM QTY DESCRIPTION - MAT'L- .

1 1 SIZE 00 GRINNELL FIG B 268 TYPE A VARIABLE SPRING
HANGER HL = 47 # CL = 51 # ,

2 1 21/2" DOUBLE BOLT PIPE CLAMP, GRINNELL FIG 295

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF DC-90-131 DC 90131'

mts cutNT VIRGINIA P OWER
av oars STEAM GENERATOR BLOWDOWN met NORTH ANNA 1

mewo ((A W/1 MODIFICATIONS J o No. 02072.0710

cacao _ ggf gArg ' CUBICLE A essue av SWEC
prft) rJf/g PIPE SUPPORT FPH WGCB 54 oars, uweto

. nevsoNs av 0 G G O G M.wsER _ SHEET 1 OF 2
| orm N90131 M 1MFSK19694
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PLATE 1/4' (EXISTS)d i\ 1/8 V \

NOTES. ELEV LOOKING SOUTH EAST
_

1. FOR SUPPORT LOCATION SEE DW3. 1-M-601

2. FOR GENERAL NOTES REFER TO DWL iv90131-M 700.01

3. FIELD TO REMOVE EXISTING PIPE ATTACHMENT AND TUBE STEEL FRAME
4. CLEARANCES 1/16' s (A) $ 5/32', FIELD SHIM TO SUIT,

BILL OF MATER |AL
ITEM QTY ( DESCRIPTION MAT'L
1 2 21/2' PROTECTION BADDLE FOR 2' INS, GRINNELL FIG 162
2 2 TS 2 X 2 X 1/4* (LENGTH TO SulT BY FIELD) A500 GR. B_

3 2 _ STEEL STRIP 1/8' X 13/4' X 13/4' W/1/4' VENT HOLE A606
4 1 STEEL STRIP 1/8* X 13/4' (LENGTH BY FIELC) A606

,

,

SAFETY RELATED
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ISSUED FOR CONSTRUCTION OF DC-9013-1 DC 90-13-1
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NOTES:

O 1. FO, SuegORT LOCATION see oWG. N90131.M.e02

2. FOR CENERAL NOTES REFER TO CWG. N9013-1-M 700.01

BILL OF MATERIAL
ITEM QTY DESCRIPTION - MAT'L -

1 1 SIZE 6 GRINNELL FIG B-268 TYPE A VARIABLE SPRING
HANGER HL = 381 # CL = 373 #

2 5 5/8' HEX NUT A194 GR 2H

3 2 5/8' GRINNELL FIG 146 ALL THREAD ROD X 0* 9' LONG
4 1 5/8' GRINNELL FIG 290 WELDLESS EYENUT - -
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h NOTES:

1. FOR SUPPORT LOCATION SEE DWG. N90131 M-602

2. FOR GENERAL NOTES REFER TO DWG, N90131.M 700.01

3. FIELD TO REMOVE EXISTING PIPE ATTACHMENT AND TUBE STEEL FRAME

4. CLEARANCES 1/16's (A) $ S/32*. FIELD SHIM TO SUIT

BILL OF MATERIAL
ITEM . QTY DESCRIPTION MAT'L

'

1 2 21/2' PROTEC110N SADDLE FOR 2' INS, GRINNELL FIG 162
2 2 TS 2 X 2 X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B
3 2 STEEL STRIP 1/8' X 2 3/4' X 2 3/4' W/1/4' VENT HOLE _ |A606
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1. FOR SUPPORT LOCATION SEE DWG. N9013-1-M-602
2. FOR GENERAL NOTES REFER TO DWG, N9013-1.M.700.01

3. FIELD TO REMOVE EXISTING PIPE ATTACHMENT AND ANGLE FRAME SEE SHEET 2

4. CLEARANCES i!!'" ((A+B) < 5/32", FIELD SHIM TO SUIT.
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4 2 | STEEL STRIP 1/8* X 2 3/4' X 2 3/4' W/1/4' VENT HOLE A606

,,__

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF DC-90-13-1 DC 90131

Tmz cutsr VIRGINTA PQEF,,R.
av cars STEAM GENERATOR BLOWOOWN enam NORTH ANNA 1

PAE*MED AM y///hz. MODIFICATIONS .ta m 02072.0710
[9?J J//7/92 CUBICLE B @tSUE sv SWEC_

csso e

@ [!//O/92 PIPE SUPPORT FPH-WGCB 7 S carsw aovED
'

i n sev$ONS DY O G G G G NUM8a SHEET 1 OF 2
l )

~~~

oArg N9013-1.M 1MFSK2296A.|

.



.b[. p /,,,* ' * ' -

W n [ 4 ..

~^ ~ '

< i p .''
.', , 4, ,*

P; ' .. .

. h. Vg sit --
g

( %s 14. a F Wif.Etigt b$4't3 $ % ItA &
~

'

%,' *, W WT f t DC R FT W EMA A.|E T CI R C3J S4 S TW ht&$ }cout son wm mu ws
st i k T t - %w rer sek

'

A -

'"

( - " M5'

..

.'?
#,* t ritt STW. sts.\ ,, */ *, S W P >* 4 T ry.fi s a

* \ ' g 33,5 4 . .

,
' S

.

j- Id.. J'.1\ - f
..
*-

5}.s
%%y,

j
,

P
| \ f. ..

<

.y. .
_

, s
.

/I / l.
*

/ I F *4 .g4,A.
- ~' .

|
..,

; 9> A r.> yti
< a .

- r
1

..

4 .-

. - - - j i

:: :::_. _1__-_>

Lb /w a es{
- =

;. ,,v s
.

- ^ W M f 1 f*J* f |
Pt. 4 64 4t-*=

---

I t !
-

i

-

:
.

f % g li t ti Pit
*\- dsD toeJu4elpY 3

4L3JaowN - 1,.
f ,

| 15 1 s s.230 N .
O R F F f; v.' '

| t ;p3, bN !" P. } s ie** .
I f. y F-C \LF 4 |~ y ,

414 Af(*O - 52 3- 4- - - V rer- 3 - - -
urG*. 227G4 i

g30.gog3 g*

N 4 / - - 1 5 // _ m g. ts e. R. i

"~ U W C ''''J 8 er,, n , m ;
uo m tor & -

.. Ik utt T H at,. .
!::- VI t't.D ~ g r3

_

g
1, .

:. . stev ou *e n' * . . . a
-

:''.. f '3.
q..
t. . .

$.' Her NA : P r a. wo c a- 7Ls
LOC 1~db: 4Ptt 41G CB - 7,. yp p

, . . r us u: enmta L. olm Fr *z cr.W6 .

*

N m = m,e mu. Heat)V.5oVTN ... P,t.5 T R Ri W T g' ' - *
g,_ w m, me ~ 4WG LF T -

k .h
f,: E 'O w f.' c. , @l w4 FJ" fit ' .15 m :,.T.E.b4 F SAN [#[U9

es. e :.. y
'

? r'iDV'MQ)r*d .i.f Jh . (1*:.LQM9f*c ',9 \t %46t!.%1th*u M: : ''.h&

. . -*. . -
/

sal ETY RELATED
ISSUED FOR CONSTRUCTION OF DC-90-13-1 DC 90-13-1

rm, cuen VIRGINTA POWER '
I sv i PTu STEAM GENERATOR BLOWDOWN Paoxcv NORTH ANNA 1

Pasa w 3 b(G'r if/yn MODIFICATIONS Jo w- 02072.0710
Ig'f)19/fpb CUSICLE B c ss a av SWEC

'- cmEm

vaws }df)f|f%ph PIPE SUPPORT FPH-WGCEL- 7 'S wm
'

.vsco er i 3 .3 j 2, i o- i3 e<.nau smEET 2.QF Z,
i '; i i i N9o134.MMM2%A- D

. _ _ - .



- ,
. . . . .-.

,

4

stc * a was a poew2 ccsmwnm
_

2 w/1/c vrar Hout A -- - --B y
' ' ' ^ ' ' ~ ' '()' bs / SEAL WELD

\ TYPM'/21/2' WGCB 10601C-03 - ,
ELEV 246*-0" (REF) | | | |

\ ! !DD< ! !
"

,

/ ! !5'(MIN)/k ! | | j
, .

'
>

- .........
....r ----------

v /
4 ..

.
. . . . . . . . . . . . . . , ..........

V1/4 V_

/ 1/8 V

TS 4 X 4 X 3/8e .

4 | | EXISTS SEE
/ --4--| SHEET 2|
r

V1/4

ELEV LOOKING SOUTH-WEST

NOTES:

1. FOR SUPPORT LOCATION SEE DWG. N9013-1-M-603

2. FOR GENERAL NOTES REFER TO DWG. N90131 M.700.01

3. FIELD TO REMOVE EXISTING P;PE ATTACHMENT AND CLR BACK11)BE STEEL.
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4. CLEARANCES 1/16' < (A+B) < 5/32", FIEl.D SHIM TO SUIT.
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BILL OF MATERIAL-
ITEM QTY DESCRIPTION MAT'l .
-1 2 21/2" PROTECTION SADDLL FOR 2' INS, GRINNELL FIG 162
2 3 TS 4 X 4 X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B -

'

3 2 STEEL STRIP 1/8' X 3 3/4' / 3 3/4' W/1/4' VENT HOUi A606-
4 2 STEEL STRIP 1/8' X 3 3/4' X -? 3/4' A606
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5 3/4' MIN
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5 3/4' (MIN) I
| >.

" '.........|.............- N |( (7yp-......... ...

>........................................
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1'REF H < HOLE 1 END,
, , . ,M

/ jf4 V N | | '. ,

'
-

# / V-1/8 { ! , ,

'

/Y ! ||N/'
'

~
# V ---+-- TS 4 X 4 X 1/41/4

EXISTS SEE
SHEE 2

PLAN VIEW AT ELEV 252'-6" (REF)
NOTES:

1. FOR SUPPORT LOCATION SEE DWG, N9013-1.M-603

2. FOR GENERAL NOTES REFER TO DWG. N90131-M.700.01

3. FIELD TO REMOVE EXISTING P'PE ATTACHMENT AND CUT BACK TUBE STEEL.

4. CLEARANCF.S 1/16' < (A+B) < S/32", FIELD SHlM TO SUIT.
,

BILL OF MATERIAL ~

ITEM QTY DESCRIPTION MAT'L
1 2 21/2' PROTECTION SADDLE FOR 2' INS, GRINNELL FIG 162 --

2 3 TS 4 X 4 X 1/4' (LENGTH TO SUIT BY FIELD) - A500 GR. B
3 4 STEEL STRIP 1/8' X 3 3/4' X 3 3/4' W/1/4' VENT HOLE - A606

_

. . . .

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF 00 90-13-1 DC 90-13-1

mts cuEN' VIRGINIA POWER
se mm STEAM GENERATOR BLOWDOWN emar NORTH ANNA 1
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_ 61/2' (REF) = 1' WGCB 12-601C-03,

SEAL WELD N ELEV 264' 9' (REF),

y y A -. --B
5 ~1 F- 1'(REF)

p.. ....... . . . . . . . . . . . . ........

.......}f ....................~

! I
! !

I
>-

TOS ELEV 264' 5' - - - d ! I i/ /
(REr> @ | : | | n xTYP

o. . . - . .

TS 2 X 2 X 1/4 7 | ) >
'

EXISTS SEE t * . ----- -e--- ----....-

f ,f (TYPSHEET 2 qq y
y .... ................,

Q . ,....................
,

> 2
Q | | 1

7.................... witwvem sotzx : j,

k ! 1/8 V \
~

,

C10 X 15.3 (EXISTS) k '
>

k
| | K

NOTES: ELEV LOOKING SOUTH EAST -
,

1. FOR SUPPORT LOCATION SEE DWG. N90131.M-603

2. FOR GENERAL NOTES REFER TO DWG. N9013-1-M-700.01

3. FIELD TO REMOVE EXISTING PIPE ATTACHMENT AND TS 4 X 4 X 1/4
4. CLEARANCES 1/16* $ (A+ B) , (C) s 5/32', FIELD SHIM TO SUIT.

BILL OF MATERIAL
.

ITEM QTY- DESCRIPTION MAT'L
1 4 1' PROTECTION SADDLE FOR 2' INS, GRINNRL FIG 162
2 4 TS 3 X 3 X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B
3 1 PLATE 3' X 3' X (TH!CKNESS TO SUIT BY FlELD) A36
4 3 STEEL STRIP 1/8' X 2 3/4' X 2 3/4' W/1/4' VENT HOLE A606
5 1 STEEL STRIP 1/8' X 2 3/4' X 2 3/4' A606

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF DC-9013-1 DC 90-131

mu can VIRGINIA POW 18.
ey em- STEAM GENERATOR BLOWDOWN P cacT NORTH ANNA 1

_

l- P8W.Pe hN f////9z MODIFICATIONS ra w 02072.0710
| M @//7/73 CUBICLE C Osax av - SWEC0505D

j Nto -Wf/J)2 PIPE SUPPORT FPH-WGCB-12-1 can
.'

O- -' e < e a e a - eer ' o* >
cAn N90131 M-1MFSK3044A.]

._ _. - . .



_ - . . _ , - __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

. . . neu a wiim oo*ue< e:= row
, " " ~

J.Ge A f A
g h 1 1 . 11

J. 0 4 """ Y
WINLN Yk M

O i -d
:

<' ....~

\ \,

s 6'
_- . EA i- s t;n: '4a,

s. u. . s. 57
' s.14 E 15 gV|i
:x,., V W

4. a u w/ N c:- _ ^ '.__. _.:
Z Ti-~2 '~_-

N mp x4 -D .

(T Ac s 60)i

i u*~ ,* m s. 4x 25w .y. m u.
c i.s i s. 3,

*

(vir)my -

E 4x sa)

'ELEV LKG SOUTH EAST
,

* 0 PE Ass As m. N6c4 g3 l
0" 'oc #M AY* M a o 10 _LO At>s _RE F DWC G.

F,r y 4oo e FP 3AA n-

A

Fp s ano. f S 14 P 7

} H SD 10 6(3
L $*.act. 24 66%Ik pryTL Au. atLM t . M W 2GT A
0 ALC Hn.t.16m QTH W M :40tfA

; eagrtCmDL~ E+Dc f AN3 8 1' cusac"
,

,

T
97}R rQ RM AC Ig

,cp**tcv - //.gg oatti n . 21 5 gar* '" .
. n c . ,~ - . . . .., ,.g .ms. . . . .. , ,]e[8 f . .... ._._"GF _

,

,'

lel i@f- l* M
-i . . . . . . _..

,
.

ISSUED FOR CONSTRUCTION OF DC 90-13-1 SAFETY REl.ATED
DC 90131

ran cutsT VIRG|N% POWER ij av i cAn STEAM GENERATOR BLOWDOWN macT NORTH ANNA 1 I~

q "two 4% IVW/t, MODIFICATIONS-

ao m 02072.0710V c~sc e f Pph 'f7/f7)p; CUBICLE C/ Ossueav SWECAness @J/) g[ff/)6 PIPE SUPPORT FFH - WGCB- 12.-I
_.

ces Iassos av 1 a ' is i3 is i2 .was.s snsET ZOF Z. ,

,uci j i j i . i iN9eist.u.lME5K3DMA-l!
1



. - . . .
. . - - - - .. . . . ~ ~ . - - . . - _ .

stons a wastra cosmo ecwcarou '

~

M E'Y('"E~' O se^'we'o x
'*

-

TYP / A -. -

| [B
-

, , , , , , ,gg . ...................;...'......r-- 1' (REF) .3
(Typ)

oun Enu www
...............l..... rC
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| | | | >
W/1/4' VENT HOLE *'

| ' '

2 PLACES !
*

! ' Vt + - - l. TyP'

%| _....!! i !/ ''

.. . f
, y ......... .... ............

x ........L...J...............
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|1/4 V 4
1 . .

g . .

V-1/8 4
_

1/4 % i\

1/4 TS 4 X 4 X 3/8
EXISTS SEE

ELEV LOOKING NORTH. WEST SHEET 2NOTES:

. 1. FOR SUPPORT LOCATION SEE DWG. N90%.1-M-603

2. FOR GENERAL NOTES REFER TO DWG, N90131.M.700.01,

3. FIELD TO REMOVE EXISTINO PIPE ATTACHMENT,

CUT BACK EXISTING TS 4 X 4 X 3/8 AND REFABRICATE AS SHOWN
4. CLEARANCES 1/16' s (A+ B) , (C) $ 5/32". FIELD SHIM TO SUIT,

BILL OF MATERIAL
;

ITEM QTY DESCRIPTION - MAT'l
1- 4- 21/2" PROTECTlON SADDLE FOR 2" INS, GRINNELL FIG 162
2 4 TS 4 X 4 X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. D

-3 4- STEEL STRIP 1/8'X 3 3/4' X 3 3/4' A606-

- SAFETY RELATED
ISSUED FOR CONSTRUCTION OF D0 90131 DC B131-

. Tms cuen VIRGINTA POWER
sv oArg STEAM GENERATOR BLOWDOWN mucr NORTH ANNA 1 ,

i e nun MON 9//7hz. MODIFICATIONS - .Lo. No. 02072.0710 -
cwce) M- 9/f7/fa CUBICLE C ossue av - SWEC
hvo(g f/g/93 PIPE SUPPORT FPH.WGCB.10-3 cat

. ; REYSONS Sv 0 1 G G G G Nuuaeq SHttT 1 OF 2
% . cArg N90131.M-1MFSK3017A.l
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STONE & WEWD DCMUNO CCN@mW

91/2" (REF) _ , 4' (MAX) _

4 _3'(MIN)_ 3'(MIN)

TS 3 X 3 X 1/4 ; ;

EXISTS SEE | | .............................

SHEET 2 | | A
TOS EL 263'.7* (REF) J' '

.............................

d ; | ,/ 1 N t
| / \''

21/2' WGCB-4-601 C-00I \ f
|

'

ELEV 263'-3' (REF)+ e
4

: : \ l
'\m) is | | _

'
A

-

............, , ,

\..........................
,

> 1 > / SEAL WELD'

d \ TYP
ir / /

VN l\ \ 1/8
V1/4

ELEV LOOKING NORTH WEST

NOTES:

1. FOR SUPPORT LOCATION SEE DWG. N9013-1-M-601p#
'-

2. FOR GENERAL NOTES REFER TO DWG. N9013-1 M 700.01

3. FIELD TO REMOVE EXISTING PIPE ATTACHMENT AND ANGLE FRAME

4. CLEARANCES 1/16's (A) $ 5/32", FIELD SHIM TO SUIT.

.

BILL OF MATERIAL i

ITEM QTY DESCRIPTION MAT'L

1 2 21/2' PROTECTION SADDLE FOR 2' INS, GRINNELL FIG 162f
2 3 TS 3 X a X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B
3 3 STEEL STRIP 1/8' X 2 3/4' X 2 3/4' W/1/4' VENT HOLE A606
4 1 STEEL STRIP 1/8' X 2 3/4' X 2 3/4' A606

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF DC-90-13-1 DO 90131

mu cueur VIRGINTA POWER
sv cara STEAM GENERATOR BLOWDOWN P% JECT NORTH ANNA 1

N P w o 20/4 W///ft MODIFICATIONS ,to. No. 02072.0710.

MY3 . Wh2 CUBICLE A OSSUE By SWECcdcao

f//)/;2 PIPE SUPPORT FPH-WGCB-4-2 :mAPmOC ,

5Evsom av 0\ jG IG G G NUMea SHEET 1 OF 2
'

g oArg ] | N90131.M-1MFSK773A.|
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3. FIELD TO REMOVE EXISTING P!PE ATTACHMENT AND TUBE STEEL FRAME

4. CLEARANCES 1/16' $ (A) $ _5/32'. FIELD SHIM TO SUIT.

BILL OF MATERIAL
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ITEM OTY DESCRIPTION MAT'L -

1 2 21/2' PROT 5!CTION SADDLE FOR 2' INS,4AINNELL FIG 162
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ELEV LOOKING NORTH EASTNOTES:

1. FOR SUPPORT LOCATION SEE DWG. N90131.M-601
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3 FIELD TO REMOVE EXISTING PIPE ATTACHMcENT AND ANGLE BOX FRAME,

CUT BACK EXISTING TS 4 X 4 X 1/4 AND REFABRICATE AS SHOWN'

4. CLEARANCES 1/16* 5 (A) s 5/32', FIELD SHIM TO SUIT.

BILL OF MATERIAL
ITEM QTY DESCRIPTION MAT'L ,

1 2 21/2" PROTECTlON SADD,LE FOR 2' INS, GRINNELL FIG 162
2 4 : TS 4 X 4 X 1/4'(LENGTH TO SUIT BY FIELD) A500 GR. B-
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V PREVIOUSLY PROVIDED
1/4

ELEV LOOKING WESTNOTES:

1. FOR SUPPORT LOCA'00N SEE DWG N9013-1.M-602

2. FOR GENERAL NOTEC REFER TO DWG. N90131 M 700.01

3. FIELD TO REMOVE EXISTING PIPE ATTACHMENT AND ANGLE LOX FRAME,

CUT BACK EXIST 1NC TS 4 X 4 X 1/4 AND REFABRICATE AS SHOWN
4. CLEARANCES 1/16' 5 (A) $ 5/32", FIELD SHIM TO SUIT.

BILL OF MATERIAL
ITEM QT( DESCRIPTION MAT'L
1 2 21/2' PROTECTION SADplE FOR 2' INS, GRINNEi.L FIG 162
2 4 TS 4 X 4 X 1/4' (LENGTH ~O SUIT BY FIELD) A500 GR. B
3 3 STEEL STRIP 1/8' X 3 3/4' : 3 3/4' W/1/4' VENT HOLE A606
4 1 STEEL STR!P 1/8' X 3 3/4' X 3 3/4' A606

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF DO-90-131 DC 90131

mts cum VIRGINIA PQWFfL
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N N | | W/1/4' VF.NT HOU!.; TYP/ y |
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N. IN.....................

|4 7'" TS 4 X 4 X 1/4 EXISTS (SEE SHEET 2)
PROVIDE 1/4' VENT HOLE IF NOT

1/4h PREVIOUSLY PROVIDEDk1/4
ELEV LOOK!NG SOUTH EASTNOTES:

1. FOR SUPPORT LOCATION BEE DNG. N90131.M-603

2. FOR GENERAL NO'1S REFER TO DWG. N90131 M.700.01

3. FIELD TO REMOVE EXISTING PIPE ATTACHMENT AND ANGLE BOX FRAME,

CUT BACK EXISTING TS 4 X 4 X 1/4 AND REFA5RICATE AS SHOWN
4. CLEARANCES 1/16' s (A+ B) , (C) s 5/32', n:lELD SHIM TO SUIT.

BILL OF MATERIAL
ITEM QTY DESCRIPTION MAT'L

1 4 21/2' PROTECTION SADDLE FOR 2'INd, GRINNELL FIG 162
2

_

4 TS 4 X 4 X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B
3 3 3 pTEEL STRIP 1/8' X 3 3/4' X 3 3/4' W/1/4' VENT HOLE At06
4 1 8 TEEL STRIP 1/8' X 3 3/4' X 3 &4' A606

SAFETY RELATED
ISSUEO FOR CONSTRUCT 10N OF 00 94131 DC 94131

mts cura VIRGINIA POWffL
sy mg STEAM GENERATOR BLOWDOWN mer NORTH ANNA 1
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PLATE 1/2' THICK j T , mi-(REF)
EXISTS SEE
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(TYP)

,
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NOTES:

1. FOR SUPPORT LOCATION SEE DWG. N90131 M 601
2. FOR GENERAL NOTES REFER TO DWG, N90131 M 700.01

3. FIELD TO REMOVE EXISTING PlPE ATTACHMENT AND ANGLE BOX FRAME
4. CLEARANCES 1/16' s (A+ B) , (C + D) s 5/32', FIELD SHIM TO SUIT,

BILL OF MATERIAL
ITEM QTY DESCRIPTION MAT'L

1 4 21/2' PROTEC110N SADDLE FOR 2' INS, GRINNELL FIG 162
2 4 TS 3 X 3 X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B
3 2 STEEL STRIP 1/8' X 2 3/4' X 2 3/4' W/ if4' VENT HOLE AS06

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF DC 90131 DC 90131

~ ~
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- 21/2'WGCB 7 601C43- =

A B-

h . . . . . . . . . . . .T
~ ~

PLATE 1/2' THICK , e i <ReF)
ex!SrS See .:............ on,........

r.HEETS 2 & 3
-C 1

.......................... ....... a
. . .

| | | | v/>
f. . . .

N.

s . . . .,'

| j W/YEAT HOJNORTH N | | .....p........).....&
........!....'.. 2 PLACES

h,............ ..........l........
,

\ > g / SEAL WELD
"

m) ,,, r |D <m' * '>
,

1/8 V

PLAN VIEW AT ELEV 250'-O' (REF)
NOTES:

1. FOR SUPPORT LOCATION FEE DWG. N90131-M402O 2. FOR GENERAL NOTES REFER TO DWG, N90131.M.700.01

3. FIELD TO REMOVE EXISTING PIPE ATTACHMENT 40 ANGLE BOX FRAME
4. CLEARANCES 1/16' 1 (A+ B) , (C + D) $ 5/32', F. ELD SHIM TO SUIT . j

!

I
BILL OF MATERIAL

,

ITEM QTY DESCRIPTION MAT'L
1 4 21/2' PROTECTION SADDLE FOR 2' INS, GR3NNELL FIG 162

3

2 4 TS 3 X 3 X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B
-3 2 -STEEL STRIP 1/8' X 2 3/4' X 2 3/4' W/1/4' VENT HOLE A606

,

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF 0C 9013-1 DC 90131,

img Q2NT- VIRGINTA POWER
er arj ~ STEAM GENERATOR BLOWDOWN manet NORTH ANNA 1

MEPA'Yo JM MWg. MODIFICATIONS an m - 0207?.0710
emocro M; , f//242

'

CUBICLE B oneus av: SWEC
,

Vgf ?/Mp PIPE SUPPORT FPH WGCB 71 at:Ar m o w.o
,

84MSoNs av 0 t |G G G G NUnoEm SHEET 1 OF 3 -
~

h mia i N90131.M 1MFSK781 A- | '
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_
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W/ 4 3/8' EMB g

-

(EXISTS) %

\
m -

to I
v o oO .

.

o

- 21/4'

(REF)R -
181/4' (REF)
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SECTION 1-1

SAFLTiRELATSD
ISSUED FOR CONSTRUCilON OF DC-90131 DC 9013-1

"*
mta cuen VIRG!NtA POWER

sv urg STEAM GENERATOR BLOWDOWN mc7 NORTH ANNA 1mcPwn @g 9/f7h MODIFICATIONS - m No. 02072.0710
oSMD 8ht f t CUBICLE B essuE ev SWECm e M y///fL PlPE SUPPORT Fi>H-WGCB-71 mis

. AEV5CNS sv 0 \ Q G iO |G NUMBEa SHEET 2 QF 3-

o4rg
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ISSUED FOR CONSTRUCTION Of 0C.90-131 SAFETY RELATED
DC 90131
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s,c><t s num emovc ccv.cnuo
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6' (REFJ, __'

= ,

1

21/2' WGCB 5-601C.03 -
| ELEV 246'.0*

'

A
PLAT 1E 1/2' THICK s | || B

-

3 ,-- 1. Rg
EXISTS SEE N .............p..::......<.....,..-
SHEETS 2 & 3 I

i
1 -C !s ............. ........ _ . . . . . .

_ _ a
t |

~

%. j j 5
............. , , ,

h ,.... d l ~jf! $ ("%. /
fygg~f _ _ O''- .-

. ... .............,.... ......... -

.......... ......... Ta..._.......... ,

h< > >-

2
1/4 N ' /N s

V Fjf4 j 1/4V/ V 1/8

4
ELEV LOOKING NORTH EASTNOTES: SEAL WELD N ,

1. FOR SUPPORT LOCATION SEE DWG. N90131-M.601 M '

2. FOR GENERAL NOTES REFER TO DWG. N90i31.M.700.01
'

3. FIELD TO REMOVE EX':iTING PIPE ATTACHMENT AND ANOLE BOX FRAME

4. CLEARANCES 1/16' s (A+ B) , (C) 5 5/32', FIELD SHIM TO SUIT.

BILI _ OF MATERIAL
ITEM QTY DESCRIPTION MAT'L
1 4 21/2' PROTECTION SADDLE FOR 2' INS, GRINNELL FIG 162
2 4 TS ? X 2 Y.1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B
3 1 PLATE 1/2 X 3' X 3'

_.
A36

4 2 STEEL STRIP 1/8' X 1 3/4' X 1 3/4' W/1/4' VENT h0LE A606

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF 00 9413-1 DC 90131

Tmz (ma VIRGINTA POWER
= cm STEAM GENERATOR BLOWDOWN mucT NORTH ANNA 1

Nwe m M7At MODIFICATIONS m Na 02072.0710

M' 7//i/fi CUBlCLE A OSSA ov SWECmteca

/N @/ lf//j/pp P!PE SUPPORT FPH-WGCB 51 his
g maw.oNs av o( ' '' G G G |Q NUMBER EhEET i QF 3 !

cm |
~

N90131.M 1MFSK783A.l ;
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SECTION 1-1

SAFETY RELAYED
ISSUED FOR CONSTRUCTION O.c DC-9013-) OC 90141
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SAFETY RELATEDi ISSUED FOR CONSTRUCTION OF DC-90131
1 DC 90131
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11' (REF) ;,_

-1 21/2' WGCB-8-601C.03
ELEV 246'-O' (REF)

.

A m .. w -B t-

PLATE 1/2' THICK I 9 r l'(REF) j
EXISTS SEE .............................q.- (TYP)

"

s
SHEETS 2 & 3

| -C
. -.4

| .: : O:
>. . - , .

4(P
*

.; .. -: vA - .

4 p. -

gyp
: | | N l\ N

.

N ! ! !3 1 7,QW HM...............".....(............
- _

'

N........... . . . . . . . . . . . . . . . . . . ,

< > (i) \>
.

\ '

t (yWELD_

\\ 1/4N / / -

E
2 1/8V \/ jf4 V -j 1/4

ELEV LOOKING WEST L

NOTES:
,

-O 1. FOR SUPPORT LOCATION SEE DWG. N90131 M-602

2. FOR GENERAL NOTES REFER TO DWG. N90131 M 700.01

3. FIELD TO REMOVE EXISTING PIPE ATTACHMENT AND ANGLE BOX FRAME

4. CLEARANCES 1/16's (A+B) . (C) $ 5/32' FIELD SHIM TO SUTT.'
,

I

BILL OF MATERIAL
'

ITEM QTY DESCRIPTION MAT'L
1 4 21/2' PROTECTION SADDLE FOR 2' INS, GRINNELL FIG 162
2 4 TS 3 X 3 X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B
3 2 STdEL STRIP 1/8' X ? 3/4' X 2 3/4' W/1/4' VENT HOLE A606

__
<

'

SAFETY RELATED
ISSUEC FOR CONSTRUCTION OF 00 90131 DC 90131

Tm1 cuen VIRGINIA POWER
i sv q STEAM GENERATOR BLOWDOWN N NORTH ANNA 1_,

Na* ,60# y/g h MODIFICATIONS 4o m 02072.0710
osan @S- 'f//hZ CUBICLF g- coeue av SWTC

| Arr'otogl '///pg PIPE SUPPORT FPH-WGCB-8 3 mm
nevs o m ey o \' s 0 -o o M.wesa SHtti 1 OF 3

''

- O an NN131.M 1MFSK784A.)
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SECTION 1-1
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| ISSUED FOR CONSTRUCTION OF DC 90131 '
DC 90131,
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sica a wtase poes,c ccecstm

4, g 21/2' WGCB-5-601C-03

O SEAL WELD N A
TYP / A A-- -B

(7\ N,-
........ ...........-.......

I || 9 r 1'(REF)
(TYP)

,

ONE END ONLY q | -C
,............................_f.

V |1/4 t

| ,I i || 5 I'*"
| | | / | | ./wivtvr w u

f............7.......'.,, $ W/1!4' VENT HOLE'"
ONE END ONLY,

DgORM Npge ............/........ .l.4, 374, (REF)
, .

. . . . . _L
#(REF) g ,' L4 '

,

3/8' (REF)
TYP> | | >,'1/8 k4

.
' '

: :<
,

ft* *
' . , ,

'I#,|'',. ,'ly' ^'' ,.

TS 4 X 4 X 1/4 (TYP)
-

,
'

EXIST 6 SEE
'

NOTES, PLAN VIEW AT ELEV 249'.2'(REF) SHEET 2

1. FOR SUPPORT LOCATION SEE DWG. N90131-M 601

2. FOR GENERAL NOTES REFER TO DWG. N90131.M.700.01

3. FIELD TO REMOVE EXISTING PIPE ATTACHMENT AND ANGLE BOX FRAME,

CUT eACK EXIS11NG TS 4 X 4 X 1/4 AND REFABRICATE AS SHOWN
4. CLEAR ANCES 1/16' s (A r B) , (C+ D) $ 5/32', FIELD SHIM TO SUIT

BILL OF MATERIAL.

ITEM OTY DESCRIPTION MAT'l
1 4 21/2' PROTECTION SADDLE FOR 2' INS, GRINNELL FIG 162 _,,- ;
2 3 TS 4 X 4 X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B
3 1 TS 4 X 2 X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B
4 2 STEEL STRP 1/8' X 3 3/4' X 1 ",/4' A606
5 2 STEEL STRIP 1/8' X_13/4' X 3 3/4' A606 |i

,

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF DC 9013-1 DC 90131

mts cucut VIRGIN!A PCWER
sv carr STEAM GENERATOR BLOWDOWN Pmxc7 NORTH ANNA 1og 9///94 MODIFICATIONS J o wo. 02072.0710PAcPeo

pyW ji@d CUBICLE A Issue av SWECcaces
ve'*mo 9)M/gf}2 PIPE SUPPORT FPH WGCD 5-2 carn

O' ruvsms in ''O \ ' @ G G O NuuBut SHEET 1 CF 2 ' -~''
cars N90131.M 1MFSK78BA.|
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TYP ' .. */ 1/8 V 4 '
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/
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4 ' ,

,' TS 4 X 4 X 1/4 (TYP),

EXISTS SEE*

PLAN VIEW AT ELEV 249' 2'(REF) SHEET 2
NOTES:

1. FOR SUPPORT LOCATION SEE DWG, N90131-M-602

0 2. FOR GeNEa4L =TES REFEn T=Wa N*is i u 700.0i
3. FIELD TO REMOVE EXISTING PIPE ATTACHMENT AND ANGLE BOX FRAME,

CUT BACK EXISTING TS 4 X 4 X 1/4 AND REFABRICATE AS SHOWN
4 CLEARANCES 1/16's (A+ B) , (C+D) s 5/32', FIELD tHIM TO SUIT.

BILL OF MATERIAL
ITEM QTY DESCRIPTION MAT'L

~
~

1 4 21/2' PROTECTION SADDLE FOR 2' INS, GRINNELL FIG 162
2 3 TS 4 X 4 X 1/4'(LENGTH TO SUIT BY FIELD) A600 GR. B
3 l 1 TS 4 X 2 X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B
4 2 STEEL STRIP 1/8' X 3 3/4' X 3 3/4' A606
5 2 STEEL STRIP 1/8' X 13/4' X 3 3/4' A606

j

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF DC-90131 DC 90131

mts cLnT VIRGINIA POWER
sv an STEAM GENERATOR BLOWDOWN N NORTH ANNA 1

raowro Ah Wn/n. MODIFICATIONS ao No 02072.0710
/ffA 9/n/'1L CUBICLE B Ossus av SWECexec e

Nto gj/////;2. PIPE SUPPORT FPH WGCB-8-2 mit
so mav G ( G G G G Nuuacn SHEET 1 QF 2O OAn N9013-1.M.1 MFSK789A. ]
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M d // jf4 V
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V i/ 1/8
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\ 1/4 \ % ^
/1/4 TS 4 X 4 X 1/4

EXISTS SEE

NOTES: PLAN VIEW AT ELEV 249'-O' (REF) SHEET 2

1. FOR SUPPORT LOCATION SEE OWG. N90131 M-6030- 2. FOR GENERAL NOTES REFER TO DWG. N90131 M 700.01
3. FIELD TO FEMOVE EXISTING PIPE ATTACHMENT,

CUT BACK EXISTING TS 4 X 4 X 1/4 AND R; FABRICATE AS SHOWN
4. CLEARANCES 1/16* < (A+ B) , (C+ D) s 5/32', FIELD SHIM !O SUIT.

SILL OF MATERIAL
ITEM OTY DESCRIPTION MAT'l
1 4 21/2' PROTECTION SADDLE FOR 2' INS, GR!NNELL FIG 162l
2 4 TS 4 X 4 X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B
3 4 STEEL STRIP 1/8' X ' 1/4' X 3 3/4' A606

SAFETY RELATED '

ISSUED FOR CONSTRUCBON OF DC-90131 DC 90131
mts cumt VIRGINIA POWER

sv | wy STEM GENERATOR BLOWDOWN Mc*c7 NORTH ANNA 1
**enco '/ / _ MODIFICAVONS .ta Na 02072.0710

'
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~
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PIPE 6' SCH 40 !

/ PLATE 1/2' THICK . !

< r & PIPE 3' SCH 80
EXISTS SEE SHEET 2

-

V1/4 i

I I
it

3' WGCB 160103p .

,

#
& ELEV 237-3' (REF)

.y-

......... ........

.

.................

'
O

ELEVATION LOOKING NORTH EAST
1

'r

- NOTES:

1. FOR SUPPORT LOCATION SEE DWG. N90131 M-601

2. FOR GENERAL NOTES REFER TO DWG. N90131.M 700.01.
,

3. FIELD TO CUT & GRIND OFF EXISTING PlPE ATTACHMENT-

BILL OF MATERIAL
ITEM OTY DESCRIPTION MAT'L *

1- 1 3' CLAMP ANCHOR PER ORAWING N90131 M 700.07
''

SAFETY RELATED

ISSUED FOR CONSTRUCTION OF 0C.90-13-1 : DC 90131

mu --

.
cLe7 - VIRGINIA POWER

ST'#R ! GENERATOR BLOWDOWN . musef NORTH ANNA 1sv cyn
mrwo OCA_ ygA MODIFICATIONS - Jox. 02072.0710 <

execan - p/h p/)7/f.,g CUBIOLE A essussv SWEC ,

mu, @ ./////g PIPE SUPPORT 1 WGCB A.318 33

O O G G G NuuBEM SHEET 1 OF 2 --
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N90131 M 1PSSK103AAD.084
oATE

f,

?
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STONE & WOSTER FNG7KERNO COAPOWTION

2 w/1/4 w a-

TS 2 X 2 X 1/4
EXISTS (TYP) >-

n( h (.SEE SHEET 2 * ir /jp n n sg 1

! !
'

--

1/4' VENT HOLE TYP
| ; - "j" f " ' ; ;

IN EXIST 1NG TUBE | | -}"f""""-'
{| -| 3' WGCB4401-03

| C
UNLESS PREVIOUSLY { j

I
| | | | ELEV 237-8'$EF)PROVIDED x -

x ! ! | z
-

_ ,

! i - ! !
-| 0 | | 45 | |

b. Q' bw/1/4'YENT HOLE s

\
[L 3.(REF)

ONE END ONLY \
'

| '#
'

" - By > F)< A--
|

SEAL WELD N \ /
TYPTYP / 1/6y x

L ELEV LOOKING NORTH EAST
_

NOTES:

_ 1. FOR SUPPORT LOCATION SEE DWG. N90131 Y401

2. FOR GENERAL NOTES REFER TO DWG N9013-1-M 700.01

3. FIELD TO REMOVE EXISTING PIPE ATTACHMEN'
!- 4. CJARANCES 1/16' s (A+B) , (C) $ 5/32", FIELD SHIM TO SUIT.
i

BILL OF MATERIAL
i ITEM QTY DESCRIPTION MAT'l

1 4 3' PROTECTION SADDLE FOR 3' INS, sRINNELL FIG 164
~

2 1 TS 2 X 2 X 1/4' W/ VENT HOLE (LENGTH TO SUIT BY FIELD) A500 GR. B
3 1 TS 2 X 2 X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B

| 4 2 PLATE 3 X 3 (THICKNESS TO SUIT) A36

|| 5 2 STFEL STRIP 1/8' > -.3/4' X 1 3/4' A606
s,

SAFETY RELATED -

i- ISSUED FOR CONSTRUCTION OF DC-9013-1 DC 90131
Tm.: ' _ cunn VIRGINfA POWER ~

i- sv oAru -STEAM GENERATOR BLOWDOWN , emmc7 NORTH ANNA 1
!.- N AND W o/Y W/7/92, MODIFICATIONS aom - 02072.0710-

crecxto M 25) ; CUBIC 2 A Ossus av SWEC-
V[ 'l /7 g PIPE SUPPORT 1 WGCB-R-319 DAtt**50e

,

i~ ,trAso.s avT G G G G NUMBER SHEET 1 OF 2
' '
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+ p ELEV 248'-6* (REF)

- O t e * ^& HARDWARE
x- "c' s 2 '<2 x 2 'e= x ><-

EXISTS SEE
'' SHEET 2

Q ~ :
!N "

N L '
_

__ .

S

. .- 3* WGCD 160103
y{ h ELEV 246'-O' (REF)

N 4; +- PIPE ROTATED 30 DEG.
FOR CLARITYy ,s

-

.__

I

NOTES: ,

O 1. FOR SUPPORT LOCATiOs See oWG. Ne0131.u.e01

2. FOR GENERAL NOTES REFER TO DWG. N9013-1 M 700.01

BILL OF MATERIAL
.

'

ITEM QTY DESCRIPTION MAT'L -

1 -1 SIZE 4 GRINNELL FIG B 268 TYPE A VARIABLE SPRING ;
HANGER HL = 233 # CL = 227 #

.__

e

. ;-

SAFETY RELATED
ISSUED FOR CONSTRUCT'ON OF DC-90-13-1 DC 90-13-1

^

Tmm etsw VIRGINIA POWER
ev qATy - STEAM GENERATOR BLOWDOWN mucT NORTH ANNA 1,

_

NPAftV d%- W f4 MODIFICATIONS J O NO 02072.0710
cace g//d SN/s,q CUBICLE A essue av SWEC

.

gr} f/p/3t PIPE SUPPORT 1-WGCB-SH MFSK 1971 A oAtuAremvro .-
,

.
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GENERAL NOTES:
_

1. ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE VIRGINTA POWER
ACCIDENT PREVENTION MANUAL

2. ALL WELDING SHALL oE PERFORMED IN ACCORDANCE WITH APPROVED STATION
PROCEDURES.

3. ALL STRUCTURAL STEEL IS TO BE PREPARED AND PAINTED IN ACCORDANCE
WITH SPECIFICATION NAS 3001,

4. PIPE SUPPORT LOCATION MAY DEVIATE FROM THAT SPECIFIED ON THE PIPING
DRAWINGS BY t 3* AX1 ALLY. THIS TOLERANCE DOES NOT ALLOW A SUPPORT
TO BE RELOCATED TO THE OTHER SIDE OF ELBOWS, TEES, VALVES, ETC.,
OR ONTO P!PE WELDS.

5. CCALE = NONE

6. FIELD TO CUT AND TRIM PIPE PROTECTION SADDLES AS REQUIRED
TO CLEAR PIPE WELDS AND ELBOW & VALVE WELDS.
FOR PIPE PROTECTION SADDLE & WE*.D DETAll SEE DRAWING N90131-M 700.16

7. IF THE TUBE STEEL FOR EXISTING SUPPORTS IS BEING TRIMMED AND THE TUSE END
IS BEING CLOSED OFF, A VENT HOLE WILL BE REQUIRED IF NOT PREVIOUSLY PROVIDED
IN THE REMAINING TUBE SECTICN IF POSSIBLE, VENT HOLES WILL BE LOCATED IN

TUBE END CAPS. OTHER VENT HOLES WILL BE LOCATED ON THE BOTTOM OF
HOR!ZONTAL TUBE MEMBERS AND ON THE SIDE OF VERTICAL TUBE MEMBERS.

I
I

|

l SAFETY RELATED
ISSUED FOR CONSTRUCTION OF DC 90-13-1 DC 9013-1

mig CUENT VIRGINTA POWER
av I o^n STEAM GENERATOR BLOWDOWN mect NORTH ANNA 1
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PLATE 1/4' X T 9/1r DM. 4 HOLES

9

. . i i

1 - - 1 1/2'
r m
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DETAIL ITEM 1

- {} NOTES:

1. GAPS BETWEEN CLAMP HAl VES ON OPPOSITE SIDES OF P!PE SHALL
BE EQUAL WiTHIN 1/8'

2. HAND TIGHTEN JAM NUTS yTEM 5), MAINTAINING EQUAL GAP BETWEEN

CLAMP HALVES. ROTATE TIGHTENING OF NUTS (ITEM 5) UNTIL A TOROUE OF
50 FT LBS (+5 -0) IS ACHIEVED. PREVENT THE JAM NUTS FROM ROTATING
AND TOROUE NUTS (ITEM 4) TO 55 FT LBS (+ 5,-0).

3. INSIDE SURFACES OF CLA'AP HALVES AND MATING SURFACES OF RUN PIPE
ARE TO BE CLEAN, DRY, UNPAINTED, AND FREE OF GREASE, Oil, DEBRIS, ETC.

4. HOLES MAY BE MACHINED OR PUNCHED, BUT SHALL BE INDEXED FROM
CLAMP HALF CENTER UNE.

5. WELD USING E 70XX ELECTr 3 DES.'

6. CLAMP ANCHOR TO BE INSTALLED AND JOLTS TOROUED PRIOR
TO WELDING TO SUPPORT STRUOTURE.

7. REFER TO GENERAL NOTES ON DRAWING S9013-1 M 700.01

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF DC-90-13-1 DC 9013-1

ims cuENT VIRGINIA POWER
| ov o47 STEAM GENERATOR BLOWDOWN mcuscT NORTH ANNA 1

PNPAN D (Oi v//phr. MODIFICATIONS J o No. 02072.0710 -

cNec e pg fg/u 3' CLAMP ANCHOR ASSEMBLY essusav SWEC
VdM #7/9 - oATE(] Am'mED

'v NyupoNs av Q q Q G Q NUMBER SHEET 1 OF 3
,

oAtt N90131-M-700.07-0

, -
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sTce.E & WEN EWEENO CorporuTON

4
TYP N

NOTE 5/ '4 V3O
-

/ /
'

3 '

.............A..............., 4...... ...

5/8' NOMIPAL \
B E

/ PTIGHTENING
(NOTE 1) U

iI - i t-m

o
.

'

>Q L
6

n . /- \

/ 13/4' RAD
1

(+1/16, 1/64)

- BOLTS MUST BE ASSEMPLED 2
AS SHOWN TO PERMf7 PROPER
TOROUlNG. FOR BOLT TOROUING
PROCEDURE SEE NOTE 2

SECTION 1-1

'

BILL OF MATERIAL
ITEM QTY DESCRIPTION MAT'L

1 2 l PLATE 1/4' X 7' (LENGTH TO SUli BY FIELD) A36
2 2 | TS 6 X 6 X 3/8' (LENGTH TO SUIT BY FIELD) A503 GR B
3 | 4 1/2" BOLT X 21/2' LONG (13-UNC-2A) A193 GR B7
4 I 4 1/2" HEAW HEX NUT (13-UNC-28) A194 GR 2H
5 4 1/2' HEAW HEX JAM NUT (13-UNC-28) A594 GR 2H

_6 4 1/2' FLAT WASHERS F-436

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF DC-90-13-1 DC 90-131

,

tm.g CUENT VIRGINTA POWER
eT em STEAM GENERATOR BLOWDOWN mtci NORTH ANNA 1

PT.PMEa S ' Y/iz/fg MODIFICATIONS ao No 02372.0710
l/dth #//7/c 3' CLAMP ANCHOR ASSEMBLY (DSSUE BY GWEC

c>ecxso

emvto@Er9 //h3tL MTE
[ FEYSONS BY |0 :G G G G NUMBER SHEET 2 OF ?V,

mrE j N9013-1 M-700.07 0
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SECTION 2-2
SAFETY RELATED,

ISSUED FOR CONSTRUCTION OF DC 9013-1- DC 90131
Tmf CUENT VIRGINfA POWER

sT cyTs. STEAM GENERATOR BLOWDOWN moleT NORTH ANNA 1
NNAED d))( yd/p

__ . MODIFICATIONS . ao No 02072.0710
crec e gg &/n/c . 3' CLAMP.* NCHOR ASSEMBLY _ ossusav SWEC
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see a wtasna om.co.% re.myutxw

4 3' WGCB 2-601-Q32
SEAL WELD N ELEV 231'.101/16' (REF)

A.*I }I -*1 P 1'(REF)
-*B

Iggsy N *; q
......., ..........,......... (TYP)

a............................
\

TYP I I

!|
T/ Y- >1/8 1 | |

'

I, . . .; p !( /' * M4z N4=l(. i

| jg#p/o.f.t2_ : 1
%

=

TOS ELEV 231' 5' (REF) pf,- py >'

g ,._s ,

@'

Vm 4' _ 1/4
y /

g,
n

~ ^\|

1/4 N
PIPE (EXISTS) 5

4 b 3f4 V
ANGLES 5 X 3 X 1/2 (EXISTS)

x BACK TO BACK 1/2'M / 374 y SEE PAGE 2

LEV LOOKING NORTH EASTNOTES:

1. FOR SUPPORT LOCATION SEE DWG, N90131.M402

0 2 roa oe"ea^'"otes aerea To owo. "$o's i-a 7oo o'
3. FIELD TO REMOVE EXISTING PIPE ATTACHMENT.
4. CLEARANCES 1/16' s (A+B) , (C) s 5/32', FIELD SHIM TO SUlT.
5. THIS MODIFIED SUPPORT WAS PREVIOUSLY SHOWN AS DETAll 26 ON

DRAWING 11715-FP-3.

BILL OF MATERIAL
ITEM | OTY DESCRIPTION MAT'l-

1 4 3' PROTECTION SADDLE FOR 3* INS, GRINNELL FIG 164

2 3 TS 3 X 3 X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B
3 1 PLATE 3/4' X 4' X 5' A36
4 1 PLATE 8' X 5' (THICKNESS TO SUIT BY FIELD) A36
5 1 PLATE 1/2' X S' X 51/2" A36
6 3 STEEL STRIP 1/8* X 2 3/4' X 2 3/4' W/1/4' VENT HOLE A606

'

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF DC.90-13-1 DC 90-131

Tmz con VIRGINTA POWER
| sy oAn STEAM GENERATOR BLOWDOWN emsci NORTH ANNA 1

eco ft.4 f/J/r4 MODIFICATIONS ao m 02072.0710
crec e k973 $/nML CUBICLE B ossus av SWEC
N to M !7/r/ /JL PIPE SUPPORT 1.WGCB R-21C oAu|

! AEYSCea BY O\ G. G |G G NUMBER SHEET 1 OF 2p)( DATE
| N9013-1 M-700.08-1
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STCNE & CM D<.INEE7W3 CORPoAATON

TS 3 X 3 X 1/4 (EXISTS)
> 74h /3

SEE SHEET 2

--O - 4 +"
/ 1/4,

............................ ...............

\ \

}........................f..................h
1/4 g | _

/l i

!, , !

,

V1/4 1 3/\
. .

/ | !
^

Y1/4 j j 2
i i

! !

! | 3'WGCB 2 601-Q3
.! :

ELEV 231'-101/16' (REF)\
, ......;........

9

1

.......l........

ELEVATION LOOKING NORTH
NOTES:

1. FOR SUPPORT LOCATION SEE DWG. N9013-1.M-602

2. FOR GENERAL NOTES REFER TO DWG. N9013-1-M.700.01

3. FIELD TO CUT & GRIND OFF EXISTING PlPE ATTACHMEtR

4. THIS MODIFIED SUPPORT WAS PREVIOUSLY SHOWN AS DETAll 23 ON
DRAWING 11715-FP-3AT

BILL OF MATERIAL
~

ITEM QTY DESCRIPTION MAT'L
1 1 3* CLAMP ANCHOR PER DRAWING N90131-M-700.07
2 1 TS 3 X 3 X 1/4 (FIELD CUT TO SUIT) A500 GR B
3 1 PLATE 1/2 X 4 X 4 A36

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF DC-90-13-1 DC 90-13-1

mts cuENT VIRGINIA POWERj av oArE STEAM GENERATOR BLOWDOWN PeEc1 NORTH ANNA 1
PREMAEo Ft// 4./M1, MODIFICATIONS J o No. 02072.0710
Casexro $8 Y/r//7,2 CUBICLE B (DSSUE BY SWEC
Ae Rovto f/gy7)g/r//'pt,. PIPE SUPPORT 1.WGCB-A.20C em

| p) REYSONS SY'} G G G G G NWBEA SHEET 1 CF 2
(_ cati; { N90131 M 700.09 0
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stone a wtas ta ocervec enm

4

SEAL WELD N 9 A- --Bc

T(P / I >

1f /
W/1/4' VENT HOLE

2 PLACES g
,

21/2' WGCB-4-6010-03 i | |i

'

ELEV 263'.3* (REF) 4' MIN, {
' '

5'(MIN)
,

-

. . . . . . . . . . . . . . . . ................... i i

W/1/4' VEPU HOLE !

: : p... ...... ................................

pq[ f|1' R
q

1YP) I y N / 1/4 x /_
,{3 {

h| |_

/ V /1/8 1/4 {;}}}}}'';;
,,

- ---- - e
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. .
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W/1/4' VENT HOLE

STEAM GENERATOR I 3
'

SUPPORT BEAM
,

1'.3"(REF) [ [_I 3
W14 X 605 (EXISTS)

Y4
,

ELEV LOOKING NORTH-WEST x 1/4 x 7 e

/ 1/4 /

SAFETY RELATED
*

~ ISSUED FOR CONSTRUCTION OF DC.90-131 DC 9013-1
mis aINT VIRGINTA POWER

av mTu STEAM GENERATOR BLOWDOWN esmect NORTH ANNA 1
P5&MC ffg p/J.9a MODIFICATIONS ao No. 02072.0710

M f/ffAt CUBICLE A essw ev SWECcacao

u m nuo @: p//7jyf PIPE SUPPORT 1.WGCB-PH-4.1 misf
'REYSoN5 By 0 G G G G M.AGER SHEET 1 OF 2

O e-- "90's' u 7oo.'a-i
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cn a wsartu enwo omroN

1 '-11 ' p

11/7 q 11/T q

O O Oo ,

6' 6'

1
"

O O 6
"

11/2'J 11/2"d
--1 1/2" -- -1 1/2'-

TYP TYP
DETAll A DETAIL B

NOTES:

1. FOR SUPPORT LOCATION SEE DWG. N90131 M-601

2. FOR GENERAL NOTES REFER TO DWG. N9013-1-M 700.01

3. TORQUE BOLTS (GM 5) TC 55 *JFT-LB
4. CLEARANCES 1/16' < (A+ B) < 5/32', FIELD SHIM TO SUIT.

O' BILL OF MATERIAL
ITEM QTY DESCRIPTION MATL
1 2 21/2" PROTECTION SADDLE FOR 2' INS, GRINNELL FlG 162f
2 4 TS 3 X 3 X 1/4' (LENGTH TO SUIT BY FIELD) A500 GR. B
3 1 PLATE 3/4 X 9 X 23'(SEE DETAll A) A36

_

4 2 PLATE 3/4 X 9 X 7" (SEE DETAll B) A36
5 4 3/4'-10 UNC-2A X 7' LG A325
6 4 3/4' HEX NUT (SEE NOTE 3) A194 GR. 2H
7 4 3/4' FLAT STEEL WASHER F436
8 4 TS 2 X 2 X 1/4' X O'-41/8' LG A500 GR. B
9 5 | STEEL STRIP 1/8' X 2 3/4' X 2 3/4' A606

SAFETY RELATED
ISSUED FOR CONSTRUCTION OF DC-90-131 DC 90131

mu cuen VIRGINTA POWER
| ey cars STEAM GENERATOR BLOWDOWN mcf NORTH ANNA 1

N.PMED [fg (f./79z MODIFICATIONS ao No 02072.0710
cssee _@ g/j7M. CUB!CLE A essue av SWEC
ar e @ p p/jjg PIPE SUPPORT 1 WGCB-PH-4.1 cars,

AEysoa av G t G G G G Nuusom SHEET 2 OF 2
'

c4TE N9013-1 M 700.10-1.
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SAFETY RELATED
ISSUED FOR CONSTRUCTION OF DC 90-131 DC 90-13-1
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ITEM QTY DESCRIPTION MAT'l
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__
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Bechtel
O_ PO Box 638Mineral Wginia 23117

May 11, 1992
PR-BV2001-BP019

Virginia Power
Steam Generator Replacement Project
North Anna Power Station Unit No. 1
Post Office Box 635
Mineral, Virginia 23117

Attention: Mr. M. W. Gettler
Project Manager

Dear Mr. Gott1* :

Subject: St .4 Generator Replacement Project
North Anna Power Station Unit No. 1
Bechtel Job Number 21809
Welding and Nondestructive Examination Requirements

The purpose of this letter is to clarify the welding and nondestructive
examination requirements applicable to the North Anna Unit No. 1 steam
generator replacement.

In accordance with the contract document, the welding, nondestructive
examination (NDE) and testing of replacement piping will be performed in
accordance with Virginia Power Specifications NAS-1009, Revision 14.

S ecification NAS-1009 invokes the ASME Boiler and Pressure Vessel Code,s

e3 Msection XI,1983 Edition with Summer 83 Addendum for the
repair / replacement of piping and components designated Q1,- Q2, or Q3.
As permitted by ASME Section XI, NAS-1009 invokes the -original
construction code (with certain exceptions noted below) for the
repair / replacement of Q1, Q2, and Q3 piping and components as follows.

Paragraph 1.5 requires that f abrication, installation, and testing
of Q1, Q2, and Q3 piping be in accordance with the original
construction Code (ANSI B31.7 - 1969 Ed. With Addenda through 1970
and Code Cases 78, 81, 83R, and 115).

Paragraph 2.7 requires that welding and NDE be in accordance with
ANSI B31.7 unless noted otherwise.

O
' BechtelPower Corporation wmeaww

DC 90-13-1, APPENDIX 4 21, PAGE 1 OF4
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k

Mr. M. W. Gettler
May 11, 1992
Page 2

'

Paragraph 4.1.1 specifies that all NDE for piping designated "Q"
shall meet the acceptance standards of ANSI D31.7, paragraph 1-736
except that radiographic examination of Q1.and Q2 piping welds
shall be performed in accordance with the Virginia Power NDE Manual
(which is based on the ASME Section III Code) and the acceptance
standard shall be in accordance with ASME Section III, Division 1,
Subsection NB or NC, as applicable. ;

Therefore, for the steam generator replacement project, welding,
preheat, post-weld-heat-treatment, specified NDE and weld acceptance of
Q1, Q2, and Q3 piping will be in accordance with the ANSI B31.7 Code,
1969 Edition including 1970 Addendum, except that radiographic
examination procedures and acceptance standards of Q1 and Q2 piping will
be in accordance with the Virginia Power NDE Manual and the ASME Section
III Code, 1986 Edition. Welding and NDE of the steam generator girth
welds ,although not specifically addressed by Specification NAS-1009,
will be in accordance with the ASME Section III Code, 1986 Edition.
This requirement is based on the existing generators being designed and
fabricated in accordance with the ASME Code and the new generator lower
assemblies being fabricated in accordance with the ASME Code, 1986
Edition, Section III.

The steam generator repair / replacement will not be ASME Code stamped as
stamping is not required by ASME Section XI.

Please provide your concurrence to the above by May 15, 1992. If any
further information is required, please contact me at (703) 894-8055, or
Erv Geiger at (703) 894-8037.

Sincerely,

BECHTEL POWER CORFORATION
~~ '

,, .

Richard-L. Miller
Project Manager

RLM/ELG:jll

cc: R. K. Daycr .

L. F. Bennett
G. D. Brown
A. J. Bryan
W. J. Fidorowicz
E. L. Geiger
T. A. McKearney
M. A. Pitre
D. I. Price

. B. P. Reilly
.( ) File 0260

File 0190
File 0609

DC 90131, APPENDIX 4 21, PAGE 2 OF 4
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Memorandum
,

VIPG.'NIA POWER
'

NORTH CAROLINA POWER

Tn: R.K. Bayer Innsbrook Technical Center

From: E.W. Throckmorton May 21,1992

Steam Generator Replacement Project
Welding and Nondestructive Examinatica Requirements

.

I have reviewed the code requirements and code dates stated in Mr. Richard Mitter's
letter dated May 11,1992, agains~. NAS 1009 Rev.14 and the NDE Manual and concur
with one exception. Specification NAS 1009 invokes the ASME Boiler and Pressure
Vessel Code, Section XI,1983 Edition with Summer 83 Addendum for the
repair / replacement of piping and components designated 01,02, or O3, not Section
lit, Subcection XI.

If any funher information is required, please contact me at 2125.

O c~u a de -
E.W. Throckmorton
ISI/NDE Supervisor

O

DC 90-13-1, APPENDIX 4-21, PAGE 3 OF 4
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1.0 INTRODUCTION

O
The purpose of this Technical Report is to consolidate and summarize the

safety analyses and evaluations supporting North Anna 1 operation

f olltwing steam generator replacement (5GR). The report evaluates the

impact of steam generator replacement, and related changes to setpoints

or operating parameters, on accident analyses which demonstrate the

safety of the unit under normal and accident conditions. This report is

a principal reference for the SGR project Design Change Package (DCP)

Engineering Review and Design (ER&D). It will also support the North Anna

1 Cycle 10 (NIC10) Reload Safety Evaluation (RSE).

In this report, each UFSAR Chapter 15 accident analysis applicable to

North Anna 1 operation with replacement steam generators, beginning with -

Cycle 10 (NIC10), is described and referenced. In most ca s'e s , the

analysis supporting North Anna 1 operation following SGR is that which

supported operation prior to the NIC9 restart. in some' cases, however,

the NIC9 restart reana'ysis (extended steam generator tube plugging) is

retained as the licensing basis analysis. The selection of the licensing

bap f analysis to be applicable to North Anna 1 was based on (a) the needi

for, and availability of, analysis margin relative to actual operating
condit;ons, and (b) specific analysis considerations, such as*

, ,

improveb, i1ts in modelling or the inclusion of evCuations for current
*

<

engineertggissues.

s

4Several issues related to setpoints and procedure.1 whith fall under
<

the purview of NAF sere also considered in this report. These include

(a) confirmation of Reactor Protection System (RPS), Emergency Safety'-

4

, -_-.- .. , - - . .
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Features Actuation System (ESFAS), and Technical SpecificationsO
setpoints, (b) assessment of the increased flow rate associated with SGR,

(c) evaluation of $GR impact on Emergency Operating Procedures (EOP), and

(d) confirmation of boration and dilution nomographs for the operator
,

curve book. '

,

The following approach is taken for presenting the analyses and

evaluations supporting North Anna Unit 1 operation following steam
generator replacement. The report first presents a discussion of the

.

Virginia Power reload design and safety analysis methodology (Section

1.1). The impact of the proposed change (steam generator replacement)

on design inputs for wnich NAF is responsible is then presented in Section

2.1; this section attempts to define the full scope of impact of the
proposed change. The applicable analysis for each UFSAR Chapter 15

transient analysis is then described and the analysis reference cited

(Section 2.2). The revised LOCA mass and energy, and containment response

analyses are also presented in this section, The Chapter 15 summary is
,

followed by a discussion of the reload thermal / hydraulics analyses and

evaluations which support the Chapter 15 accidents. .The remaining

sections address several additional safety considerations for which NAF

is the responsible organization.

O

5
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1.1 OVERVIEW OF VIRGINIA POWER RELOAD DESIGN-ANDO
SAFETY ANALYSIS METHODOLOGY I

Topical Report VEP-FRD-42 Revision I-A, " Reload Nuclear -Design

Methodology," (1) presents the methodology used by Virginia Power to

perform nuclear reload design and safety analysis, the Topical Report

provides (a) a description of how nuclear safety analysis parameters are

determined and (b) a discussion of the use of calculated safety analysis

parameters in performing " bounding analyses" to demonstrate the safe

operation of '.ne reload core. Since the approval of the Reload Nuclear

Design Methodology Topical Report (1) by the NRC, the provisions of the

report and the accompanying NRC Safety Evaluation Report permit Virginia,

Power to perform a technical safety evaluation to support operation with

replacement steam generators by a key pa rameter evalua tion, . ' the reby

substantially reducing the reanalysis ef fort, By the provisions of 10

CFR 50.59, the revised safety evaluations (or analyses) may be

incorporated into the plant's licensing basis to support operation of

North Anna Unit 1.

|

.

!

O
u
'

I

6
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- 2.0 SAFETY ANALYSIS

2.1
.

SUMMARY OF SAFETY ANALYSIS INPUT CHANGES

2.1.1 !ntroduction

- |

The purpose of this section is to discuss the impact of steam generator '

i

replacement on design inputs to analyses and evaluations which support '

North Anna 1 operation. The revised set of safety analyses developed in
!

the sections to follow (which include the design input changes described
,

in this section) will support operation of North Anna Unit 1 following

steam generator replacement. Except where otherwise noted, the analyses

presented herein are -technically applicable to Unit 2 but are not
i

necessarily the analysis of record for Unit 2. (This statement . ls

presented for information only, since this report is not designed to be

a vehicle for implementing these analyses for Unit 2 )

:

2.1.2 Impact of Steam Generator Performance on' Safety Analysis
,

Reference (2) contains ~ a _ scoping evaluation of the steam- generator-

design changes and their expected impact ,on . accident analyses. This

evaluation examined the effect of the repaired steam generators on the

non-LOCA safety analyses outlined in: Chapter 15 of the UFSAR, including "

the effect~on the mass and energy releases inside containment following
-

- a steamline. rupture. This evaluation concluded that the acceptance ~ >

criteria are expected to be met and the conclusions of the' UFSAR to remain-

valid.

J

7
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Nuclear Analysis and fuel has perforrred a study to evaluate theO '

performance of the replacement steam generators under postulated accident

conditions (3), For purposes of accident analysis, the- following,

characteristics of the replacement steam generators (Westinghouse Mudel

SlF) were considered sufficiently different from the existing steam

generator design (Model 51) to warrant explicit modelling in the Reference I

(3) analysis:

1. Increased number of tubes (3592 vs. 3388) (3),(2)

,

2. Increased secondary side total water mass (103,796 lbm vs. 102,000)

(3),(4),(5)

.

3. Increased heat transfer area (54,500 f t2
'

2vs 51,000 ft ) (3),(2)
-

4. Reduced tube thermal conductivity (3),(6)

5. Reduced tube material density and specific heat (3),(6)

6. Increased primary side volume (1134 ft3 3vs 1090 ft ) (3),(2)

The Reference (3) calculation further quantified the impact of the

repaired steam generators on existing safety analyses. Two transients1

(Loss of Load and Excessive load increase) were analyzed to compare the

heat transfer characteristics of the existing and replacement steam

generators under transient conditions. -These accidents were selected-

because (a) they are representative of limiting events which cause primary

side heatup or cooldown; and (b) they permit a straight-forward evaluation

8' !

:

... -- ,. . -.
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of steam generator ef fects in isolation, because these accident analyssis

are not complicated by actions of mitigating systems, such as safety
injection and auxiliary feedwater.

With equal RCS flow rates, the two steam generator designs exhibited

virt, .ly equivalent behavior during the RCS heatup (Loss of Load) and.

RCS cooldown (excessive load increase) transients (3). The analysis

examined seven transient pa rame ters (nuclear power, core heat flux, -

pressuri:er pressure, hot leg temperature, hot-to-cold leg temperature
difference, steam pressure, and pressurizer liquid volume), and

demonstrated that there is an insignificant difference in transient

behavior between the Model 51 and $1F steam generator designs. The

Reference (3) evaluation supports the general conclusion that the Model

51F steam generator may be considered a " replacement" component'for the

Model 51 steam generator from a safety analysis perspective.

At the end of this section, Figures 2.1-1 through 2.1-8 present graphs

of nuclear power, pressurizer oressure, steam pressure, and' hot leg
.,

temperature during loss of load and excessive load increase transients.

These graphs permit comparison of- the behavior of important transient

parameters for both steam generator designs. Note that the initial steam

pressure in the excessive load increase transient is different for the

two steam generator designs, As a result, the two transient curves do

not coincide. However, the pressure differential between these two curves

is essentially constant, indicating that the transient behavior of the

two steam generator designs is comparable.

O

9
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2.1.3 Steam Generator Design and Operating Conditions

The following thermal / hydraulic design operating conditions are

applicable to tiorth Anna Unit 1 operation following steam generator
replace ent: .

1. pressurizer pressure = 2250 psia

RCS average temperature betw(en 580.8'F and 586.8'F (7)c.

,

3. minimum measured RCS total flow rate = 284,000 gpm

4. core thermal power = 2893 MWth

O tsese <aimes are ceesisteet wit 8 t8ese snecif4eo 4n t8e "ert8 Anna i
'

+lechnical Specifications as applicable following steam generator

replacement.

r

in most cases, the safety analyses applicable to North Anna 1 operation

follo.ing steam generator replacement revert to those which were

applicable prior to the extanded Steam Generator Tube Plugging (SGTP)

analysis effort. The DNBR renalties applied against retained DNBR margin

to account for the DNBR ef fect of reduced flow due to extended SGTP

(8),(9),(10),(11)_ may be removed following steam generator replacement,
_

since the Technical Specification minimum measured RCS total flow rate

of 284,000 gpm is expected to be met with margin. Note that the minimum

measured flow rate assumed in the North Anna Statistical DNBR Evaluation
-

Methodology implementation analysis (12),(13),(14),(15),(16) was 289,200

10 '

. . -.. . _ . . - -- .. _ - _ _ _ _ - - . - - . - _ - . .
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gpm; a previous Technical Specification revision from this RCS total flowO !

rate to 284,000 gpm was justified by a simple DNBR margin assessment in

Reference (17). '

,

,

The operating conditions listed above have been appropriately utilized

in both statistical DNBR and non-statistical and non-DNB accident
analyses and evaluations. The RCS will be operated at an aver 69e

temperature in accordanc' with the current Tavg program:

,

( Tavg =-547.0'F + Pa(inom-547) )

where P is the fraction of rated thermal power, and inom is a temperature '

between 580.8'F and 586.8'F, as required by the safety analyses supporting

current North Anna 1 and 2 operation (7). Reference (7) provides
e

seuitivity information which demonstrates that operaticn at an average

RCS temperature as low as SBC.8'F does not significantly impact the '

results of either the LOCA or non-LOCA analyses. Unless otherwise noted,

accident analyses were performed to support an average RCS temperature

of 586.B'F.

According to the Westinghouse steam generator bid package (18), the

expecteo total RCS flow rate. with the replacement steam generators is-

306,600 gpm,- or 102,200 gpm/ loop (0% SGTP). A steam generator design

total RCS flow rate of 278,400 gpm, or 92,800 gpm/ loop, was assumed. With

a 2% flow calorimetric measurement error, this translates into a-284,000

gpm Technical Specification minimun, measured RCS flow rate. The steam

pressure, which varies as a function of power level and operating Tavg, i

11
.

,,y_ ,#, . - P -
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O. is expected to be approximately 900 psia (Tavg = $86.8'F) or 850 psia
-

i (Tavg = 580.8'f) at 100; po.er (0: $GTP) (18). Each replacement steam '

generator will result in a small RCS volume increase of 44 f t3 (from 1090
3 3f t /5G to 1134 f t /$G) (2). Further information on steam generator

thermal / hydraulic design data may be obtained from the Westinghouse Steam
,

Generator Thermal / Hydraulic Design Data report (4).

The replacement steam generator design operating conditions had the

po t .? n t i a l to cause the results of containment analyses to become more

limiting due to increased blowdown energy during a large break LOCA or-

main steamline break accident. Referrence (113) documents the

Westinghouse calculation of LOCA mass and energy releares, which serves

as a design input reference for the Stone and Web $ter containment analysis

(115). Section 2.2.29 of this report summarizes the results of these

analyses and demonstrates acceptable containment analysis results to

support North Anna 1 operation following steam generator replacement. -

2.1.4 Technical Specifications
,

North Anna 1 Technical Specificatior Figure 2.1-1, Table 2.2-1 and

Table 3,2-1 were previously modified to reflect reactor _ protection system

setpoints (OTAT, low flow, and high flux reactor trips) and reactor

coolant system flow rates applicable under conditions of extended SGTP

(8),(9). Turbine runback and rod withdrawal block setpoints were
L

reset by subtracting .03 from the proposed K1 and K4 values. 'These

j. . specifications will revert tu the values based on the above design

conditions .(e.g. , 284,000 gpm)- following steam generator replacement.

12

|
:
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florth Anna _1 reactor protection system setpoints and minimum measured RCSO
fle. rate should be verified in plant instrumentation and procedures to

be consistent with the values in the Technical Specifications. The

accident analyses and evaluations in this report assume all RPS/ESFAS

setpoints other than those indicated above remain at the values indicated

in Technical Specifications.

_

|

O
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FIGURE 2.1-1
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FIGURE 2.1-2
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r!GURE 2,1-3
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q FIGURE 2.1-1
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r!GURE 2,1-5
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FIGURE 2.1-6
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FIGURE 2.1-7
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FIGURE 2.1-8
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.

2.2 SUMMARY OF ACCIDENT EIALUATIONS i

This section discusses the UFSAR Chapter 15 accidents for which

e aluations have been performed to support North Anna l' operation

ollowing steam generator *eplacement. For each accident, a description
iof the transient, how the analysis is impacted by steam generator

replacement, and the analysis applicable so North Anna 1 operation-

following steam generator replacement is provided.
,

4 .

A number of transients were explicitly reanalyzed to support NIC9

operation with extended steam generator tube- plugging (SGTP) (10),
(21),(22). These reanalyzed transients include the Chemical and Volume

Control System (CVCS) Malfunction at Power (Boron Dilution at Power) (23),

the Loss of External Load (24), the loss of Normal Feedwater (lncluding-
'

station blackout cases) (25), the Rod Bank Withdrawal at Power (26), the
.

Complete Loss of Flow (27), the Locked Rotor and Sheared Shaft Events

(28), and the Small -(29) and Large Break (29),(30),(31),(32),(33),(34)

Loss of Coolant Accidents. Where it is appropriate, extended SGTP

t ansient analjses have been retained to support operation with the-

replacement steam generators.

2.2.1 Accidental Depressurization of of the RCS

(UFSAR Section 15.2.12).

I

;

The most severe core conditions resulting from an accidental
l

depressurization of the. reactor coolant system are associated with the-

inadvertent opening of a pressurizer safety valve. Initially, the event

\22
4
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results in a rapidly decreasing reactor coolant system pressure until thisO pressure reaches -a value corresponding to the hot-leg saturation
i

pressure, At that time, the pressure decrease is slowed considerably.

The pressure continues o decrease, however, throughout the transient.

The effeet of the reduced pressure would be to decrease the neutron flux
"

via the moderator density feedback, but the reactor control system (if

in the automatic mode) functions to maintain the power essentially

constant throughout the initial stage of the transient. The average

coolant temperature decreases slowly, but the pressurizer level increases

until reactor trip.

The existing licensing basis analysis of the Accidental

Depressurization of the RCS was performed by Westinghouse as part of the

core uprating project (35),(36),(37). This analysis is perfdrmed to

ensure that- the minimum DNBR remains above the DNBR design limit,

throughout the transient. Because the Reference (3) analysis

demonstrated that the replacement steam generators' transient behavior

is essentially identical to that of the current steam-generator- design

in the analysis conditions ( 0". SGTP), and because this accident - is

insignificantly impacted by SGTP, it may be concluded that steam generator-

replacement does not adversely impact the results of. the current main

steam system depressurization licensing basis analysis, Analysis criteria

will continue to be met following steam generator replacement provided

the Technical Specification minimum measured RCS flow rate requirement

1 total RCS flow rate- 2284,000 gpm) is met. Because this requirement is

expected to be met with margin, the current licensing . basis : analysis
- remains valid for North Anna 1 following steam generator replacement.

x

23-
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2 . 2 . 7. Accidental Depressurization of the Main Steam System
.O '

(UFSAR Section 15.2.13),
t

i

i
.

The nost severe core conditions resulting from an accidental
i

depressurization of the main steam system are associated with an
I

inadvertent opening of a single steam dump, relief, or safety valve. The

analyses perfortred in consideration of the more severe main steam pipe

rupture are presented in UF$AR Section 15.4.2.1 (Main Steamline Break

Accident).

[|
:
,

The steam release as a consequence of this accident results in an
. ,

initial increase in steam flow that decreases as the steam pressure falls,
tThe onergy removal from the reactor coolant system causes a reduction in

coolant temperature and pressure, in the presence of a negative moderator~ r

temperature coef ficient (MTC), the cooldown results in a reduction of core '

:

shutdown margin,

t

The current analysis is performed to demonstrate that, in the presence

of a stuck rod cluster controi assembly and a _ single failure in the
_

engineered safety features, there will be no departure from nucleate
,

boiling (DNB) in_the core for a steam release equivalent to the opening

(with f ailure-to close) of the largest of any single. steam d' ump, relief,

or safety valve,

,

The current licensing basis analysis (UFSAR Section- 15.2.13) of the
i

Accidental Depressurization of the Main Steam System was performed as part

of the boron injection tank (BIT) boric acid concentration reduction
,

24
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*

peoject with the RETRAN (38),(39),(40),(41) system transient analysis

code and the COBRA (42) detailed core thermal / hydraulics analysis code.

The RETRAN model.; assume that the steam generator is in an unplugged (0*

SGTP) condition, since this accident is insignificantly impacted by SGTP.

The boric acid reduction transient analysis remains the licensing basis

analysis supporting North Anna 1 following steam generator replacement.

Because the Reference (3) analysis demonstrated that the replacement

steam generators' transient' behavior !' essentially identical to that of '

the current steam generator design in the analysis conditions (0*.5GTP),

and because this accident is insignificantly impacted by SGTP, it may be

concluded that steam generator replace ent does not adversely impact the

resul ts af the current main steam system depressurization licensing basis
analysis.

.

.

x.)
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J.2,3 Complete loss of Flow Reanalysis (UFSAR Section 15.3.4).

As a part of the extended steam _ generator tube plugging analysis

effort, the t.oss of Flow Accident (LOFA) was reanalyzed- (27) for SGTP

levels up to an ig< of 40*,. The analysis was submitted to the NRC

in Reference anu was evaluated for a reduction in minimum measured

RCS flow rate so 268,500 gpm in Reference (9). A statistical treatment

of key analysis uncertainties was utilized in accordance with North Anna

implementation (13) of the methodology desciibed in References (14),(16),

and (15).

Prior to the extended SGTP analysis, the most recent reanalysis of the

transient was for the implementation of the Vantage 5H fuel ~ product at

North Anna (43). A summary of the Reference (27) analysis, wh'ich will

remain the licensing basis analysis for North Anna 1 operation fc ? lowing

steam generator replacement, is presented in the following sections. The

conclusion of applicability of tt.e Reference (27) analysis is based on

the independence of steam generator steady state or transient performance

and the LOFA analysis results. Furthermore, the Reference _(3)' analysis

supports the conclusion - that the Model 51F steam generators may be
y

considered a replacement component for the purposes of_ safety analysis.

2.2.3.1 Accident Description

A , complete loss of _ forced reactor coolant flow -may result from- a

simultaneous loss of electrical power to all three reactor coolant pumps'.

If the _ reactor is at power at the time -of the accident, the immediate

26
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. effect of a LOFA is a rapid increase in the coolant - temperature, This

increase could result in DNB with-subsequent fuel damage if the reactor

is not promptly tripped. Reactor protection is provided by either the

pump underfrequency or undervoltage trip function.

<2.2.3.2 Method of Analysis

lhe LOFA was reanalyzed (27) with the RETRAN (38),(39),(40),(41) *

system transient analysis code and the RETRAN extended SGTP single loop

model (44). All assumptions were consistent with or conservative with

respect to (a) those in the previously approved analysis (43),(15),(16)

and (b) the proposed plant configuration. The RETRAN code provided

transient pressures, core inlet temperatures, heat fluxes and core flows

_ which were used as input to a detailed thermal / hydraulic statepoint

analysis performed with the COBRA (42) code. The ~ WRB-1 correlation

(45),(46) was used. Both the underfrequency and the undervoltage trip

events were analyzed; A +6 pcm/'F Maderator Temperature Coefficient was

conservatively assumed although the actual full power MTC will be zero

cr negative, Delay times of 0.6 second and 1.2 seconds were assumed for

the underfrequency and undervoltage trips respectively.

2.2.3,3 Results and Conclusions

The underfrequency trip LOFA was found'te be the most limiting event.

Transient--DNBR's remained above the statistical 'ONBR design limit

throughout the transient. The LOFA analysis results will remain bounding

fo!)owing- . steam ge,erator replacement provided the Technical.

27.
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._ Speci fication-- minimum measured RCS flow rate is met. Because this

requirement is expected to be met with margin, the extended SGTP LOFA

analysis remains valid for North Anna 1 following steam generator
replacement.

'

s

O,
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2.2.4
CVCS Malfunction (Boron Dilution) (UFSAR Section 15.2.4).

Prior to the implementation of the primary grade water flow path
McLout provisions in Technical Specification 3.1.1.3.2, the boron

dilution event analysis was evaluated on a reload basis to ensure that

adequate time exists for operator response to correct an inadvertent boron

dilution. With the approval (47) of the 2300 ppm boron Technical

Specification change submittal (48), the primary grade water flow path

locM ut provisions permitted the elimination of the operator response

time criterion from the Boron Dilution event analysis basis. To quote

the Reference (47) Safety Evaluation Report (SER), "For the boron dilution

transient, the presently specified 1-l&- TS 3.1.1.3.2 precludes the

possibility of an unplanned boron dilution by specifying that the, primary

grade water flow control valve be locked closed during operations in Modes

3, 4, 5, and 6 except during planned boron dilution or makeup activities.

The current Standard Review Plan (SRP) acceptance criteria are met through

this presently specified NA-1&2 TS 3.1.1.3.2."

1

Because no operator response time criteria are presently applicable

to North Anna in Modes 3, 4, 5, and 6, steam generator replacement.does

not affect the results of the current licensing basis - analysis as

reflected in UFSAR Section 15.2.4 If the operator response time criteria-

were still part of the . North Anna analysis basis, steam generator

replacement would provide an analysis benefit . since each replacement

steam generator has approximately 44 f t3 more primary side volume in the

Os ' unplugged condition than the current steam generator design.

29
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O The consequences of boron dilution event at power (in terms of approach

to the _ design DNBR limit) are identical ~ to those of a slow rod withdrawal,

for_which an appropriate analysis exists as described in Section 2.2.17.

Because the acceptance criterion for the Boron Dilution at Power (for loss

of shutdown margin concerns) is the demonstration of adequate time for '

operator response to mitigate such a dilution, the Boron Dilution at Power '

event was reanalyzed for extended SGTP concerns (23). However, because
,

the Reference (23) analysis assumed a very conservative level of STGP

( 4 0". ) . the licensing basis analysis to be applicable following . Unit 1

steam generator replacement will be the Reference (49) analysis which

assumes 2 5*. steam generator tube plugging. This analysis was the

licensing basis analysis prior to *.he extended SGTP analysis effort.

To complete the description of the boron dilution analysis basis, a

description of the boron dilution at power event and its analysis is

presented in the following sections.
L

t

2.2.4.1 Accident Gescription

Reactivity can be added to the core by feeding primary grade water into_

the reactor coolant system via the reactor makeup portion of the chemical'

and volume control system. Boron tilution is a manual operation under
,

strict administrative controls with procedures calling for-a limit on the-

rate and_ duration'of dilution. A boric acid blend system is provided to

permit the- operator to match the boron concentration of reactor coolant;

makeup watea during normal- charging to that in the_ reactor coolant system.

The' chemical and volume control system is designed to limit, even under
_

30
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--

postulated f ailure modes, the potential rate of dilution to a value which,O-
after indication- through alarms and . instrumentation, provides the

operator suf ficient time to correct the situation in a safe and orderly
manner.

.

.

The opening of the primary water makeup control valve creates a-

dilution flow path to the reactor coolant system. Inadvertent dilution

from this source can be readily terminated by closing _the control valve.

For makeup water to be-added to the reactor coolant system at pressure,

at least one charging pump must be running in addition to a primary grade.

water transfer pump. The maximum dilution rate at pressure is, therefore,

limited to the charging pump flow rate of 165 gpm.

Two separate operations are required to dilute: (a) The operator must

switch from the automatic makeup mode to the dilute mode. (b);The start

button must be depressed. Omitting either stepzprevents dilution.

Information on the status of the reactor coolant makeup is continuously-

available to the operator. Lights are provided on the. control board to

indicate the operating condition of the pumps-in the chemical and volume

volume control system. Alarms are actuated to warn the operator if boric

acid or demineralized water flow rates deviate from preset values- as a

result of system malfunction.

a

0
.
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2,2,4.2 Method of. Analysis

The boron dilution at power event was analyzed (49),(50),(51) with the

RETRAN (38),(39),(40),(41) system transient analysis code and' a RETRAN

single loop model. The Reference (49) analysis is valid for SGTP levels

up to 25% in either the Model 51 or Model 51F replacement steam
generators. This analysis will remain the licensing basis analysis

supporting North Anna 1 operation following steam generator replacement.

The analysis developed an RSAC (52) limit curve of baron concentration

versus isothermal temperature coef ficient (lTC, defined as the sum of the

moderator and doppler temperature coefficients) which is the locus of all

critical boron concentrations (as a function of ITC) which render a

constant 15 minutes to loss of shutdown margin following positive operator

indication of a dilution in progress. The analysis assumed a hot full

power di f ferential boron worth of -11.5 pcm/ ppm which is verified on a

reload basis to be bounding. A dilution flow rate of 165 gpm was assumed.

Ccecit is taken for the proper functioning of the:overtemperature AT trip

function. The 15 minute operator response time criterion criterion

appears in the Standard Review Plan (NUREG-0800) (53) and in the NRC

safety evaluation report (51) in response to the NRC submittal (50),

2.2.4.3 Results and Conclusions

Because of the procedures involved in the dilution process, and the

administrative blocking of the primary grade water flow path, an

. inadvertent dilution in Modes 3, 4, 5, and 6 is not considered credible.

:
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Nevertheless, numerous alarms and indications are available to alert the. -

'

-

operator to any unintentional dilution of boron in the reactor coolant.

For. credibl'e boron dilution events, such as the case of boron dilution '

at power, the maximum reactivity addition rate ist slow enough to allow
_

the operator sufficient time to determine the cause of the addition and

to take corrective action before shutdown margin is lost. The licensing

basis analysis (49) will remain bounding for North Anna 1 operation

following steam generator replacement.

O

.

.
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2.2.5 Excessive Load increase (UFSAR Section 15.2.11).

An excessive load increase is defined as a rapid increase in the steam -

fiow that causes a power mismatch between the reactor core power and the

steam generator load demand. The reactor control system is designed to

accommodate a 10* step load increase or a 5*/ minute ramp load increase

in the range of 15 to 100?. of full power. Any loading rate in excess of

these values may cause a reactor trip actuated by the reactor protection-

system. The event is analyzed to demonstrate that DNBR limits are met.

An earlier excessive load increase analysis utilized the LOFTRAN (54)

system transient analysis code and the Westinghouse Improved Thermal

Design Procedure. Four cases were included in the original analysis (55)
,

(manual and automatic rod control, beginning and end of life). The end

of life cases were demonstrated to be limiting, since the RCS cooldown

due to load increase has the maximum impact on core power at end of life.

Tne two limiting UFSAR excessive load increase cases defined in the

Reference (55) analysis were previously reanalyzed (56) in the analycis

effort which supported the North Anna implementation- (13) of the-

Statistical DNBR Evaluation Methodology -(14),(16),(15). The -RETRAN

(40),(41) system transient analysis code, the COBRA (42) detailed

thermal / hydraulics analysis code, and the WRB-1 critical heat flux (CHF)

correlation (45) were utilized in these reanalyses. An addition 41

excessive load increase calculation was performed in Reference (3) to

examine the dif ference in system transient behavior between the '.urrent

steam generator design and the replacement steam generators. This

-34
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_

calculation also utilized the RETRAN (40),(41) system transient analysis.

- code,

in both the automatic and manual reactor control end-of-life cases,-
,

the DNBR remains well above the DNBR limit (56). The DNBR analysis results

with the replacement steam generators explicitly modelled- would be
>

bounded by those ' of the current licensing basis analysis, since the

Ref arence (3) caiculation demonstrates that the system transient behavior

with the replacement steam generators is insignificantly different from

that of the current steam generator design.

O

.

,

:

$
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2.2.6
.O_

Excessive Heat Removal (Feedwater Malfunction)

(UFSAR Section 15.2.10).

Reductions in feedsater temperature or additions of excessive

feed ater are means of increasing core power above full power. Such

transients are attenuated by the thermal capacity of the secondary plant

and of the reactor coolant system. The reactor protection system (high

flux, overtempera*.ure delta-T (OTAT), and overpower delta-T (OPAT) trips)

prevent any power increase that could lead to a DNBR less than the limit

value.

The feedwater malfunction transient was reanalyzed (57) in- the

analysis ef fort which supported the North Anna implementation (13) of- the

Statistical DNBR Evaluation Methodology (14),(16),(15). An evalur. tion of

this analysis was perfon..e. in Reference (58)~ to quantify the impact of

modifications made to the North Anna steam generator downcomer in response

to observed vibrational wear to the steam generator tubes. More recently,

the feedwater malfunction. was reanalyzed - in consideration of -the

potential for increased feedwater delivery to multiple steam generators-

(59). The RETRAN (40),(41) system-transient analysis code,- the COBRA (42)

detailed thermal / hydraulics analysis code, anc. the WRB-1 critical heat

flux (CHF) correlation (45) were utilized in the reanalyses.

Reference (3) has demonstrated that the transient heat transfer

behavior of the replacement steam generators is insignificantly different.

. f rom that of the current steam generator design. Therefore, analysis

3d results with explicit modelling of the geometry and operating conditions

36,
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O. .
of.the replacement steam generators ' would be bounded by those -of the.

current-licensing basis analysis.
9
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--0
Loss of Normal Feedwater (inci, Station Black _out) Reanalysis2.2.7

(UFSAR Section 15.2.8/15.2.9).

The loss of Normal Feedwater accident, including an " Appendix R" luss

of offsite power case, was reanalyzed for extended SGTP concerns (25).

This analysis vill remain the licensing basis analysis for North Anna 1

operation following steam generator replacement. The conclusion of
analysis validity is based on the_ Reference (3) analysis which

demonstrates that system transient behavior with the replacement steam-

generators is insignificantly different from that with the' current steam :

generator' design. The inclusion of 40* steam generator--tube plugging in

the analysis provides an additional measure of conservatism for operation

following steam generator _ replacement.

O
The Model 51F steam generators also have an increased secondary water

ma*s at hot full power (HFP) relative to the existing' steam generator
model; this unquantified conservatism _in the analysis .further

substantiates the conclusion that the Reference (25) analysis- remains-
applicable to North Anna 1 operation following steam generator

replacement. A summary of the Reference (25) analysis is presented in

the following sections.

2.2.7.1_ Accident Description -

A loss of normal ~ feedwater_ (due to pump failures, valve malfunctions,-
_

4

or loss of offsite AC power) results in a reduction in the capability of i

the secondary system to remove the heat generated in the reactor core,

38

,1 ._- _ __ - - __



- - . _. -- -. . . - .

OC 90131, Appendix 4 23, Page 39

Tech Report NE-883 Rev. 1: Steam Generator Replacement Safety A' alyses -n

. if the reactor were not tripped during the accident, core damage could'..- ,

'

occur from a loss of heat sink, if ar, alternative supply of feedwater

were not supplied to the piant, residual heat following reactor trip would

heat the primary system water to the point where water relief from the

pressurizer occurs. Significant loss of water from.the reactor coolant

system could conceivably lod to core damage. Since the plant is tripped

well before the steam generator heat transfer capability is reduced, the

prir.ary system variables never approach a DNB condition,

The following provide the necessary protection against a loss of normal

feed ater:

1. Reactor trip on low-low water level in any steam generator, or on
water level below the AMSAC setpoint in two steam generators af ter a

- time delay, providing permissive C-20 is satisfied. -

2. Reactor trip on low feedwater flow signal in any steam generator,
(This signal is actually a steam /feedsater flow mismatch in
coincidence with low water level.)

3. Two motor-driven auxiliary feedwater pumps (capable of delivering at
least 340 gpm each) that'are started on

Low-low level in any steam generator,a.

b. Trip of all main feedwater pumps,

'Any safety injection signal,c.

d. Loss of offsite power,

e. Manual actuation,,

f. AMSAC actuation.

4. One turbine-driven auxiliary feedwater pump (capable of delivering
at least 700 gpm) which 'is started .on the same signals as the
motor-driven pumps.

The loss of normal feedwater accident analysis must. demonstrate that:
'

the auxiliary 'eedwater system is capable of removing the stored and

-39
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,

O_ residual heat following a loss of normal feedsater, and preventing either
V

overpressurization of the reactor coolant system or loss of water from

the reactor coolant system. The results of the accident analysis

establish the minimum flow requirement for the auxiliary feedwater pumps.

An' additional loss of normal feedwater case (the Appendix' R case) is

considered to demonstrate that the turbine-driven auxiliary feedsater
pump is capable of providing adequate cooling to prevent RCS

overpressurization or loss of RCS inventory through the pressurizer
safety or relief valves.

2.2.7.2 Me'thod of Analysis

The complete loss of normal feedwater event was analyzed (25) with the

RETRAN (38),(39),(40),(41) system transient analysis code and the RETRANO
extended SGTP single loop model (60), The Reference (60) model assumed a

uni form steam generator tube plugging level of 40*., All assumptions were

consistent with or conservative with respect to those in the previously

approved _ analysis (61),(62),(63),(64) wi th the' exception of the heat

transfer coefficient modelling during the time between loss of feedwater-

and initiation of auxiliary feedwater. However, the manner in which.the

heat transfer coefficients used in this analysis were derived and utilized

is very conservative with respect to actual plant conditions. Analysis

details may be obtained-from Reference (25).

O

40
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2.2.7.3 Results and Conclusions

The loss of normal feedwater event . analyses -demonstrate that the

auxiliary feed ater systems deliver sufficient feedwater to prevent the

relief of reactor coolant water through the pressurizer relief or safety

valves _ and to prevent system overpressurization. For the cases with and

without offsite power available, and for the '! Append i x R" case, toe-
,

feed ater flow rates required to provide adequate cooiing were

demonstrated to be well below actual deliverable pump flow rates'. The-

results and conclusions of the Reference (25)_ reanalysis remain valid for-
,

both the Model_51 and-51F steam generator designs, as evidenced by by the

Reference (3) evaluation, and for steam generator tube plugging levels
up to 40L

..

V
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2.2.8 Loss of External Load Reanalysis (UFSAR Section 15.2.7).

The loss of External Electrical Load event was. reanalyzed for extended

SGTp concerns (24). This' analysis ill remain the _ licensing basis analysisw

for North Anna 1 operation following steam generator replacement. The

conclusion of analysis validity is based on the Reference (3) analysis

which demonstrates that system transient behavior with the replacement

steam generators is insignificantly different from that with the current

steam generator design. The inclusion of 40% steam gene ra tor tube

plugging in the analysis provides an additional measure of conservatism

for operation following steam generator replacement. A summary or the

Reference (24) analysis is presented in the following sections.

2.2.8.1 Accident Description

A loss of load event can result from loss of external electrical load-
from a turbine trip. For either case, of fsite power is available foror

the continued operation of plant components such as the reactor coolant

pumps. The case in which all AC power is lost (station blackout) is

analyzed in Section 15.2.9 of the UFSAR.

For a turbine trip, the reactor is tripped directly (unless below

approximately 30% power) by a signal ' derived f rom the turbine autostop-

oil pressure . and- turbine stop valves. The automatic steam dump system

accommodates the excess steam generation. Reactor coolant temperatures

and pressurt do not significantly increase if the steam dump system and-

pressuri7er pressure control system are functioning properly. If the

42
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O' turbine condenser is not available, the excess steam generation is dt.mped

to the atmosphere. Additionally, main feedwater flow is lost if tne

turbine condenser is not available. In this sitation, feedwater flow

is maintained by the auxiliary feeuwater system.. For a loss of external

electrical ioad without subsequent turbine trip, ro direct reactor trip
signal would be generated.

Should the steam dump valves fail to open, or should their capacity -

be exceeded following a large loss of load, the steam generator safety

valves may lift and the reactor may be tripped by the high pressurizer
_

pressure sicnal, the high pressurizer water level signal, or the
overtemperature aT signal. The steam generator shell-side pressure and

reactor coolant temperatures will increase rapidly, The pressurizer-
_ safety valves and steam generator safety valves are, however, sized' to

protect the . reactor coolant system and steam generator against
; overpressure foe all- load losses without assuming the operation of the

steam dump system, pressurizer spray, pressurizer steam-operated- relief

valves, automatic rod cluster control assembly control, or direct reactor

tric resulting from turbine trip.

.

2.2.8.2 Method of Analy;is-

The complete loss load event was reanalyzed- (24) with the RETRAN

(38),(39),(40),(41) system - transient analysis code and -the' RETRAN

extended SGTP single loop model- (4_4). All assumptions were consistent

with or conservative with- respect to those in the previously approved-p
v analysis (55),(16),(15).

'

43
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0
2 2.8.3 Remits and Conclusions

The results of the Reference (24) analysis support the conclusion that

a total loss of external electrical' load or an overpressurization due to

a feed.ater malfunction (a) without a- direct or immediate reactor trip,

(b) with conservative PSV setpoint modelling, and (c) with average steam

generator tube plugging up to 40*. presents no hazard to the integrity of

the-reactor coolant system or the main steam system. Pressure-relieving

devices incorporated in the.two systems are adequate to keep the maximum

pressures within the design limits. Furthe r.no re , the integrity of the.

core is maintained by operation of the reactor protection system, i.e.,
,

the DNBR will be maintained above the limit value. Thus Ethere will be
,

cladding damage and . no release of fission products te theno
reactor

coolant system. Based on the Reference'(3) comparison of the. transient

behavior of the Model 51 and SIF steam generators, it may be concluded

tnat the Reference (24) Loss of Load analysis'results remain bounding for

either steam generator design.

,

i

o
,
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2.2.9 Control Rod Drop /Misalignme it (UFSAR Section 15.2.3).

When operating at power, a single.or multiple dropped control ro'd may-
~

result in c transient leading to reduced margins to fuel design limits -

a n c' , in particular, to DNB limits. This would be a result of increased-

power distribution peaking factors with the insert _d (dropped) rods and

a possible " return to power" transient produced by feedback or automatic

control, Depending on the control system, the " return to power" transient

could result a power level in excess of the initial level.

Normally the plant is protected f rom exceeding DNB limits through a

negative flux rate trip system. The system will sense the initial rapidly-

decreasing neutron flux (as a negative rate) and trip the reactor to end~

the event. For some events, however, the flux decrease rate may be

insufficient for a trip. For these, it was originally thought t!,at the

peaking factors _ and transient powers would not result in limits being

exceeded, because a limited overshoot above the initial power level was-

assumed to occur,

In 1986, a core uprate program _was implemented for North Anna which

required reanalyses of .:iost of the UFSAR Chapter 15 accidents (36),(37).

These reanalyses included a reanalysis of the dropped _ rod event using- the-

methodology of Reference _ (65). Credit was taken in the . dropped rod -

reanalysis for negative flux rate trip protection, which 'was justif.ied

for dropped control rod worths greater than 400 pcm for three-loop plants.

45-
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in 1990, Virginia Power acquired from Vestinghouse the transientO
database and methodology-information necessary to perform the dropp.d rod

analyses of either Reference (65) or (66), Reference (66) describes a

dropped rod analysis methodology developed by Vestinghouse and funded by

the Westinghouse Owner's Group (WOG), Th , methodology is an extension

of the methodology of Reference (65) and eliminates the need to take.

credit for the negative flux rate trip for dropped rod worths greater than

400 pcm. Since the acquisition of this information, Virginia power has

performed evaluations which show the applicability of the methodology,

the correlations, and the transient database for analysis of the dropped

rod event for North Anna Units 1 and 2 (67). A reload evaluation code

called ROROP has been developed (68) and documented (69) permitting

cycle specific dropped rod evaluations to be performed under .the new

Westinghouse methodology.

.

Dropped rod limit lines have been developed for use in the RDRCP reload

dropped rod evaluation code (68),(69), The . limit lines were developed for

minimum measured RCS flow rates of 275,300 gpm (70) and 284,000 gpm ('71),

Because a Technical Specification minimum measured flow requirement of

234,000 will be applicable following steam generator replacement, the.

Reference (71) dropped rod limit lines will be _ utilized in reload

evaluations of the droppeu rod event.

Because the Reference (3) analysis supports the conclusion tha't the

i replacement steam generators' transient be' avior is essentially-' identical'

to that of the current steam generator design, it may be concluded that

46
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'

steam generator replacement does-not adversely impact the results'of-the-
'O

currently applicable-dropped-rod licensing basis anaiysis,
,
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2.2.10-
O- Partial loss of Flow (UFSAR Section 15.2.5)

A partial loss of coolant flow accident can resJ1t from a mechanical

or electrical failure in a reactor coolant pump, from a fault in the power

supply to the pump, or f rom inadverMnt closure of a loop isolation valve.

If the reactor is at power at the time of the accident, the immediate

effect of loss of coolant fios is a rapid increase in the coolant
temperature. This increase could result in DNB with subsequent fuel _

damage if the reactor is not tripped promptly.

The results of the partial loss of ' low accident analysis are bounded

by those of the complete loss of flow event, A loss of flow analysis

applicable to North Anna operation rollowing steam generator replacement'

is presented in Section 2,2,3,O

/

-

i
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2.2.11 Rod Bank Withdrawal at Power Reanalysis

(UFSAR Section 15.2.2).

.

The Rod Withdrawal at Power Accident (RWAP) was reanalyzed for_ extended

SGTP concerns (26). This analysis will remain _the licensing basis analysis

supporting North Anna Unit 1 operation following steam generator
replacement.

Steam generator performance is a minor contributor in the analysis of

the system transient response -to a rod - withdrawal at power event,

Furthermore, the Reference (3) analysis' supports the conclusion that tha

replacement steam generators' transient behavior is essentially identical

to that of_the current steam generator design in the analysis conditions

(0*. SGTP); therefore, it may be concluded on the basis of the R'ferencee

(3) analysis that steam generator replacement does not adversely impact:

the results of the currently applicable rod withdrawal at power licensing
basis analysis. I

;

A description of the rod withdrawal at power analysis is presented in-

the following sections.

2.2.11-.1 Accident Description

The uncontrolled rod cluster control assembly (RCCA) - withdrawal at '

power is_ a postulated Condition II event initiated by operator action.

The transient is characterized by an increase in core heat flux resulting
-

in a mismatch between core power generation and power removal by the steamv

49-
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This power mismatch, which persists until the stc;at, generator
- generator.

pressure reaches the relief or safety valve setpoint, causes an increase

in the primary -coalant temperature. The transient would result in

violation of the core thermal limits _if not terminated by either manual

or autsmatic action. The reactor protection system is ' designed to

terminate the transient prior to exceeding core thermal limits.

The automatic features of the reactor protection . system that prevent

core damage due to a RWAP event include the following reactor trips of

hich 1. 2, 4, and 5-are taken credit for in the RWAP analysis.w

1. Power range neutron flux instrumentat_ ion actuates a reactor trip .if

two out of four channels exceed an overpower setpoint.

2. Reactor trip is actuated if any two out of three aT channels exceed

an over emperature AT setpoint. This setpoint is _ automatically
,

varied with axial power imbalance, coolant temperature, and pressure

to protect against DNB.

3. Reactor trip is actuated if any two out of-three AT' channels exceed~

an overpowe.r AT setpoint. -This setpoint'i's automatically varied with

axial power imbalance _ to ensure that the allowable heat _ generation

rate (KW/ft) is-not exceeded.

'4. A- high- pressurizer pressure reactor trip actuated- from any- two = out

of three pressure channels is - set at a1 fixed point. This trip-

pressure setpoint .is less than the lif t pressure setpo at for the^

pressurizer safety valves.

50
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. 5. A high pressurizer water level reactor trip actuated from any two out. -!
-

of three 'leve. channels is set at a fixed point.

In addition to the above listed reactor trips, the following RCCA

withdrawal blocks limit the consequences of the:RWAP accident. However,.

credit is not taken for these blocks in the analysts.

1. High neutron flux (one out of four).

2. Overpower AT (two out of three).

3. Overtemperature AT (two out of three).

The RWAP analyis is performed to verify that the high- flux and
O

overtemperature AT trip setpoints and system time constants are adequate

to ensure that the core avoids the onset of DN8 in the event of a rod
withdrawal at power accident.

2.2.11.2 Method of Analysis

The rod withdrawal at power event was reanalyz.ed (26) in the extended

SGTP. analysis effort. (22),(8),(30),(9)- with. the RETRAN

(38),(39),(40),(41) system transient - analysis code and a- RETRAN ~ single

loop; model . The RETRAN code provided transient pressures, ' core - inlet

temperatures, heat fluxes and core flows which were-used as input to a

-detailed thermal / hydraulic statepoir.t analysis using the COBRA (42) code .

-! The WRB-1 correlation (45),(d6) was used.

51
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To fully evaluate the RVAP event, a wide range of initial plantO
conditions are analyzed to determine those which are most limiting,

Permutations of the following conditions were analyzed:

1, Initial NSSS power levels of 100, 60, and 10*, with minimum feedoack

for a wide range of reactivity insertion rates.

2. Initial NSSS power levels of 100, 60, ard 10*, with maximum feedback

for a wide range of reactivity insertion rates,

It i s assumed in the analysis that the steam dump and rod control

systems provide no protection in the event of a RWAP event, However,

credit is takr . for pressurizer PORV's and safety valves, steam generator

atmospheric relief valves and safety valves, as well as pressurizer spray

O cfe>> rie < rem det8 vaives is assemee).

2.2.11.1 Results and Conclusions

The reanalysis of the rod withdrawal at power event demonstrated that

the minimum DN3R will remain abuve the .DNBR design - l~imit- under any-

postulated RWAP event. Analysis criteria will continue to be met

following steam generator replacement provided the- Techn.ical

Specification minimum measured RCS flow rate requirement (total RCS flow-

rate 2284,000 gpm) is met. (The licansing basis RWAP analysis (26)

conservatively assumes n minimum measured total RCS flow rate of 775,300

gpm.) Because this requirement is= expected to be met with margin,- the

current-licensing basis iis remains valid for Nerth Anna 1 following

steam generator replacet ..t.

52
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!2,2.12 Rod Withdrawal from Subcritical (UFSAR Section 15,2.1),

.

A rod clusser control assembly withdrawal accident is defined as an

unconteolled addition of reactivity to the reattor core caused b;'

sithdra al of the rod cluster control assemblies, thereby producing a j

ipower excursion. Potential causes of-the event include malfunctions of

the reactor control and control rod drive systems, and operator erro

At cold shutdown, protection against the coni,equences of this accident

are provided by the high source range count rate trip. At hot vtandby

and hot shutdow9, protection is provided by the source range trip. During
,

startup and at power, protection ($ provided by the intermediate range

or power range high neutron flu < reactor trips, or bi the intermediate

and power range rod stops.

O '

The neutron flux response to a continuous reactivity insertion is

characterized by' an exponential in:,re>*. - Once the amount of reactivity
,

inserted corresponds to the layew ne. tron frar 3n of. the cere, the '

power increase is very rapid, and !s terminated b) reactivity feedback

ef fect of the negative doppler coef ficient. This self-timitation of the l
p o'.e r burst is of primary importance since it limits the power to a

tolerabie level during the delay time required for automatic protective
1

action,

,

[

The rod- withdrawal from suberitical transif '. was most recently:

' ea .ly:ed (72) in_ the walysis ef fort which supported relaxation of North :

E

' Anna' Reload Safety Analysis Checklist (RSAC) (52) parameurs and the North'

Anna implementation (13) of- the Statistical DNBR Evaluation Methodology '

'
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.

'

|
.

. (14),(16),(1$). The REIRAN (40),(41) system transient analysis code, the

[O1

COBRA (42) detailed thermai/ hydraulics analysis ccde, and the WRB-1
|

|
j critical r. eat flux (CHF) correlation (45) were utilized in these-
! rearalyses,

i

-!
;

The Ref erence (72) analysis will remain the licensing basis analysis

~

for North Anna 1 operation following steam generator replacement. Steam .

!_ generator replacement does not significantly affect the results of this i

.-i

s

! analysis because the most significant transient parameter variations :
>

t

which af fect analysis results are a result of- reactor Core and reactor-
{
i

i

! protection system performance. Analysis criteria will continue to be met- :i
'

.:

following steam- generator replacement provided -ths Technical;_

l-
. .

; Specification minimum measured RCS flow rate requirement (total RCS flow.
,

i

|- rate 22B4,000 gpm) is met. Because this requirement is expected tc 'be
|
I ?

met with margin, the Reference (72) analysis remains bounding for North -!i
;

Anna 1 operation following steam generator replacement. '

I.
!

i

;
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2.2.13 Inartive loop Startup (|JFSAR Section 15.2.6).

The inactive loop Startup event was most recently rear.alyzed (72) in

the analysit ef f ort wh".h supported the North Anna implementation (13) !

of the Statistical DNBR Evaluation Methodology (14),(16),(15), Ho.ever -
i
!

the initial system configuration and conditions assumed in the analysis
{

of the inactive loca startup event are precluded - from occurrence by ,

Technical Specifications. The probability of occurrence or consequences r

,

of the event (both the minimum DNBR and reactivity insertion due to boron

dilution aspects) are, therefore, not affected by steam generator
replacement.

!

O

:

'
.

i

4 -;

,

.
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i

2.2.14 Spurious Operation of the Safety injection System
O

(UFSA"sSection15.2.14). j
;

\,

spuricus safety injection s istem operatier. at power could be caused
i
,

by operator error or a false electrical actuating signal. Following the
'

ectuation signal, the suction of the coolant charging pumps is diverted

from the volume control tank to the refueling water storage tank. The

valves isolating the boron injection tank from the charging pumps and the

valves isolating the boron injection tank from the injection header then
,

automatically open. The charging pumps then force boric acid solution

f rom the baron injection tant through the header and injection line, and

into the cold legs of each loop. The safety injection pumps also start

automatically but provide no fiow when the reactor coolant system i* at

normal pressure. The passive safety injection accumulators and the

lochead system also provide no flow at normal RCS pressure.
3

The spurious safety injection transient was .most recently reanalyzed

by Wstinghouse for the North Anna core uprating antlysis effort
(36),(37). Their analysis revealed that the transient, does not

challenge the integrity of the RCS, and that the transient DNBR remains

above the initial value.

The Westinghouse core uprating reanalysis of the. spurious safety

injection transient will remain the licensing basis analysis for North

Anna Unit 1 operation following steam generator replacement. The

conclusion of analysis applicability-is based on the consideration that

the spurious safety injection accident is an RCS cooling event which is-
;

56
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not af fected by primary to secondary heat transfer effects. The slignt9
increase in volume associated with the replacement of the Model 51 ith.

Model 51F steam generatus might provide some small analysis benefit in

retardirg the transient cooldown.

i
i
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t

i
2.2.15 Minor Secondary Steam Pipe Breaks (UFSAR Section 15.3.2)

|-@
(UFSAR Section 15.2.14).

| - !,

Section 15.3.2.1 of the North Anna UTSAR presents the description and +

results of the most recent evaluation of minor secondary system pipe
ibreau. The se;tiun concludes that the analyses presented in Section *

,

15.4.2.1 of the UFSAR (Main Steamline Break) demonstrate that- the i

consequences of a minor secondary system pipe break are acceptable, since

CNER less than the DNBR limit does not occur even-for a more critical
d

major secondary system pipe break. The evaluation of the main steamline

break event for steam generator replacement concerns is presented in
Section 2,2.22.

!
4

@

f

A

>

@.
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:

2.2.16 Misloaded Fuel Assembly (UF3AR Section 1$,3,3)

Fuel and core loading errors, such as those that can arise from the
e

inadvertent loading of one or more fuel assemblies into iinp rope r i

positions, loading a fuel ror during manufacture with one or more pellets

of the wrong enrichment, or the loading of a full fuel assembly during f
manufacture with pellets of the wror.g enrichment will lead to increased !

t

fiuxes if the error results in placing fuel in core positions callingheat

fre f uel of lesser enrichment. Also included among possible core-loadings

errors is the inadvertent loading of one or more fuel assemblies requiring
,

,

burnable poison rods into a new core without burnable poison rods,
,

The UFSAR Section 15.3.3 analysis of the misloaded fuel assembly _
. accident indicates that the consequences of this accident a re ' limi ted *

.

either by administrative controls or operational actions in response to

the detection of a misload-d assembly. Steam generator replacement does

not affect this accident analysis in any way. As such, no fut ther-

evaluation is necessary to support operation with the replacement steam
>

generators, '

t

>

O
,

.

i

.
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t
,
,

2.2.17 Single Rod Withdrawal at Power (UFSAR Section 15,3.7)

>

The' Single Rod Withdra.al at Power event produces a system transient
|
.,

response .hich is similar to the uncontrolled control bank assembly.

withdraol; that i s, it result s in an increhte in core heat flux and a - !

mismatch between core power generation and power removal by the steam

i

g e:n e ra tor s . This power mismatch, which persists until the steam generator

pressure reaches the relief or safety valve setpoint causes an increase
.

,

in the . primary coolant temperature. The transient would result in a ,

violation of the core thermal limits if not terminated by either manual

or automatic action.
,

t

No single electrical or mechanical failure in the Rod Control System
,

could cause the accidental withdrawal of a single rod cluster control
iassembly from the inserted bank at- full power operation. The operator l

could deliberately withdraw a single rod cluster control assembly in the
,

control bank. In the extremely unlikely event of simultaneous electrical

failures resulting in single' rod cluster control assembly Withdrawal,

" rod deviation" and " rod control urgent failure" would be displayed on

the plant annunciator, and the rod position indicators would indicate the
T

relative positions of the assemblies in the bank. The urgent failure
s

alarm also inhibits automatic rod motion in.the group in which it occurs.

Withdrawal of.a single rod cluster control assembly by operator action,
,

whether deliberate or by a combination of errors, would result in' an

activation of the same alarm and the same visual indications. I.

60'
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O in the unlikely event of multiple fail ures that result in continuous !

i

i.ithdrawal # a single rod cluster control assembly, it-is not possible
,

!
-in all cases to provide assurance of automatic reactor trip so that the

,
I

core .afety limits are not violated. Withdrawal of a single rod cluster (
,

control assembly results in both positive reactivity insertion tending

to increase core power, and an increase in local power density in the core
,

k

area " covered" by the rod cluster control assembly. The resulting power
e

distributions for a single rod withdrawal are evaluated for each relcaJ

core to ensure that less than S*. of the core has radial peaking f actors

in excess of the design radial factor assumed in the rod bank withdrawal
,

't

at power transient and core thermal / hydraulics licensing basis analysis,

Tne rod bank withdrawal at power transient analysis is performed with the
t.

1

RETRAN (40),(41) system transient analysis code, the COBRA (42) detailed
O

thermal / hydraulics analysis code, and the WRB-1 critical heat flux (CHF) i

,

correlation (45),

Although the single rod withdrawal at power i s .a Condition ~ -Ill' '

transient (Infrequent Fault), the transient analysis is pteformed with
i

the Statistical DNBR Evaluation Methodology (14),(16),(15) as permitted

by the Reference (15) NRC Safety Evaluation - Report (SER). The design

radial- peaking factor (FaH) against which ' reload safety analysis j
checklist evaluations are performed includes measurement _ uncertainty !

consistent with a deterministic treatment of uncertainties, This

approach is conservative, Full utitization of the -Statistical DNBR

evaluation methodology (14) would provide additional; analysis margin,
-

since the methodology accommodates the radial peaking factor measurement

.61
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,

!uncertainty in the DNBR design limit in a less restrictive but ,

appropriately conservative manner.

The results of the Single Rod Vithdrawal at Power event analysis are
.

evaluated on a reload basis in the reload thermal / hydraulics evaluation.

calculation. (See Section 2.3.1.) For each reload core, it is verified

less than 51 of the fuel rods have radial peaking factors in excessthat
,

a f 1. 5 $ . lhis limit is reflected in the RSAC (52). -

,

The Reference (73) Rod Bank Withdrawal at Power analysis will serve

the case transient analysis for the Single Rod Withdrawal at . Poweras

supporting North Anna 1 operation following steam generator replacement.

Analysis criteria will continue to be met following steam generator

replacement provided the Technical Specification minimum meas 0 red RCSO
flow rate requirement (total RCS flow rate 2284,000 gpm) is met. Because

this requirement is expected to be met with margin, the Reference (73)

analysis remains bounding for North Anni 1 operation following steam
generator replacement.

LO
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2.2.18 Volume Control Tank Rupture (UFSAR Section 15.3.6)

The analysis of the volume control tank rupture is in no way affected

by steam generator replacement. As such, the existing UFSAR transient

analysis remains the licensing basis analysis supporting North Anna - 1

operation following steam generator replacement.

2.2.19 Waste Gas Decay Tank Rupture (UFSAR Section 15.3.5)

-r
>

The analysis of the waste gas decay tank rupture is in no way affected - -

by steam generator replacement. As such, the existing UFSAR transient I

analysis remains the licensing basis analysis supporting North Anna 1
,

. O-
operation following steam generator replacement,

2.2.20 Fuel Handling Accident Outside Containment

(UFSAR-Section 15.4.5)

The analysis of-fuel handling accidents outside containment is in no
.

way:af fetted by steam generator replacement. As such, the existing UFSAR

transient analysis-remains the licensing basis analysis supporting North'
-

Anna 1 operation following steam generator replacement.

_.

..

|
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i

i

@ l
2.2.21 Fuel Handling Accident Inside Containment

(UFSAR Section 15.4.7) !
i

.

Tne analysis of fuel handling accidents inside containment is in no

way affected by steam generator replacement. As such, the existing UFSAR

te ansient analysis remains the licensing basis analysis supporting North

Anna 1 operation following steam generator _ replacement.

o.
;

,
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2.2.22
.

.

|'

O Major Secondary System Pipe Ruptures (Main Steamline Break)
i

(UFSAR Section 15.4.2,1). '

t

i

The steam release arising from a r ,pture of a main steam pipe would 5

result i n an initial increase in steam flow, which decreases as the steam

pressure falls. The energy removal from the reactor coolant system causes
- ,

redaction of coolant temperature and pressure. In the presence of a-a '

negative moderator temperature coefficient, the cooldown _ results in a

reduction of core shutdown margin. If- the most reactive rod cluster

control assembly is assumed stuck in its fully withdrawn position after

reactor trip, there is an increased possibility that the core will become

critical and retuen to power. A return to power following a steam pipe
I

rupture is a potential problem mainly because of the high power peaking

factors that exist, assuming the - most reactive rod cluster control

assembly to be stuck in its f ully . wi thdrawn position. The core is

ultimately shut down by the boric acid injection delivered by the safety
q

injection system. ;

The main' steamline break analysis is performed to: demonstrate . that '

there woulti be nn core damage due to the onset of DNBi and that the energy

release t o' containment does' not cause failure of the containment-
>

structure.

- A series cf calculations-(74),(75),(76) were performed to demonstrate

that the consnuences of a main steamline break event wouldinot- exceed '
'

the analysis criteria: as presented -above. . The ' applicability _ of' these-

' analyses ' is assessed - for each reload core; . penalties against a'ailablev

65
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i
!

!

@-
retained DNBR margin resulting from the reload assessment _are quantified

'

and applied as necessary. Beca se the Reference (3) analysis demonstrates
{

that system transient behavior with the replacement steam generators is
j

insignificantly different from that with the current steam generator j
1

design, the existing litersing basi 3 MSLB analyses will remain valid for
i

North Anna Unit 1 foll^ wing steam generator _ replacement, i,

I

I

The replacement steam generators have also been evaluated for their
]

impact on radiological dose calculations for the main steam line break

(77). The ef fect of the minor physical differences between the Model

51 and Model 51F steam generators are more than offset by conservatisms-

used in the dose calculation methodology, The existing dose. calculations

bound operation with the replacement steam generators. '

@

>

~~

t

t

f

S
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O
2.2.23 RuptureofaMainfeedwaterPipe(MainFeedlineBreak)

!
(UFSAR Section 15.4.2.2). ;

i
f

A major feedsater line rupture is defined as d break in a feeddater

pipe large enough to prevent the addition of sufficient feedwater to the

steam r;e ne ra tor s to maintain shell-side fluid inventory - in the steam

generators. If the break is postulated in a feedline between the check
4

valve and the steam genef ator, fluid f rom -the steam generator _ may also
+

be discharged through the break. Further, a break in this location could

preclude the subsequent addition of auxiliary feedwater to the affected-

steam generator. (A break upstream of the feedline check valve would

affect the nuclear steam supply system only as a loss of feedwater; see

Section 2.2.7 of this report.)

,

Depending upon the size of the break and the plant operating conditions

at the time of the brehk, the break could cause either a reactor coolant

system cooldown. (by excessive energy discharge through the break) or a

reactor coolant system heatup. Potei tial reactor coolant system cooldown

resulting f rom a secondary pipe rupture is evaluated in UFSAR Section

15.4.2.1. (See Section 2_.2.22 of this report.)' Therefore, only the

reactor coolant system heatup ef fects - are evaluated for a feedline
7

r u p t u r_e . .
'

The consequences of feedline break events upstream of. the feedline-

.. check valve are bounded in ~ severity.'by the consequences .of the loss of

normal feedsater event whic'h has been evaluated in Section 2.2.7 of this
:

67
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y.

report. As described in the following, the consequences of feedline break [@ ;

events for breaks downstream of the check valve have been evaluated ' to '

assess the impact of steam generator replacement.
-

,

t

The main feedline break event was most recently reanalyzed (73) as part
,

of an effort to justify a reduced flow rate from the motor driven
!

auxiliary feedwater pumps. Because the Reference- (3) analysis!-

.. demonstrates that system transient behavior with the replacemenk, >ter. ;

generators is insignificantly dif ferent from that with the current steam,

generator design, the existing licensing basii analysis will remain valid
!

for fiorth Anna Unit i following steam generator replacement. '

.

'-.

1

!

i
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i

2.2.24 Control Rod Ejection (UFSAR Section 15.4.6).

The control rod ejection transient is defined as the mechanical failure
>

of a cont:ol rod mechanism pressure housing, resulting in the ejectie

of a rod cluster control assembly and drive shaf t. The consequence of

this mechanical failure is a rapid reactivity insertion together with an

adverse core power districution, possibly leading to localized fuel rod
damage.

,

P

The analysis methodology for the control rod ejection accident is

documented in Reference (79); the most recent analysis is documented in

Reference (80). The analysis is performed in two stages; first, an average
,

core nuclear power transient calculation, and then a hot-spot heat

transfer calculation. The average core power calculation is performed

using point neutron kinetics methods to determine the average po.er

generation with time, including the various total core feedback effects,.
i.e., Doppler reactivity and moderator reactivity. Enthalpy and

temperature transients in the hot spot are then determined by multiplying

the average core energy generation by the hot channel factor and

performing a fuel rod transient heat transfer calculation. The power

distribution without~. feedback is pessimistically assumed to persist-
throughout the transient,

The Reference (30) Control Red Ejection . analysis will serve as the

-licensing basis analysis supporting North - Anna :1 : operation following
.

steam generator replacement. . Steam generator ' replacement .does not

h significantly affect .the results of this ' analysis bacsuse the most

69
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i

i
!

.

significant transient parameter variations which af fect analysis results
|

are a result of reactor core and reactor. protection system perfortrance. '

;

Analysis criteria will continue to be met following steam generator -

replacement provided the Technical Specification minimum measured RCS

flow rate requirement (total RCS flow rate 2284,000 gpm) is met. Because

this requirement is expected to be met with margin, the Reference (80) i

analysis remains bounding for North Anna 1 operation following steam ;

generator replacerrent. '

>
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i
I2.2.25 Steam Generator Tube Rupture (UFSAR Section 15.4,3).O t

i i

{ The steam generator tube rupture accident is def f eed as the complete
:

5
i

a severance of a single steam generator tube which occurs during power !

;

operation Three cases are presented in the UFSAR. The first case |3,
,

j assumes the concentration of fission products in the reactor coolant is i

1

qual to the activity associated with 14 f ailed fuel. The secund and !

] -third cases assume initial activities equal to the Technical
i

Specificatior, iWit of 1 pCi/gm, with an additjonal iodine activity source -i
,

f rom either a pre-accident iodine spike or an iodine spite concurrent with ij

;,

5 i
' the accident. The accident leads to an increase in contamination of the. i

i

secondary system due to leakage of radioactive coolant from the reactor
! coolant syst n. In the event of a coincident loss of offsite power, or !l
!~

failure of the condenser dump system, discharge of activity to the
|
i! atmosphere takes place via the steam generator safety and ' or power !

! operated relief valves.
,<

[ Steam generator replacement and its ace;:panying effect on RCS flow,

primary to secondary heat transfer, secondary steam pressure and RCS loop
t

'

resistance would have ' insignificant impact on the analysis results of the
|

|- steam generator tube rupture transient. The Reference (3) analysis -!i

supports the' conclusion that the replacement steam generators' transienti

; behavior is essentially identical to that of the current steam generator -)

design, _Therefore,- it may be concluded on the basis of the Reference'(3) .
.

E
-

'

i
_

,

j analysis that steam generator replacement does not adversely impact the-
,

i

results of the currently applicable steam generator' tube rupture

r

;- 71- >
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e ,

i

| The replacement steam generators have also been evaluated for their
i

ji-

i
impact on radiological dose calculations for the steam generator tube

,

rupture transient (77). The ef fect of the minor physical dif ferences
!

;

| bet.een the Model 51 and Model 51F steam generators are more than offset
i

;

by conservatisms used in the dose calculation. The existing dose

calculations bound operation with the re lacement steam generators.rd

;;

i -

!

n

'
,

!

> :

i - ,

|
'

i

e 4

i. @
4

'
r :
1 i
1

I I.-

i
;

,

2

+

!

!
-.

f

I
|

0 -j
1

i
;

i

!

:
e

-

! t

i
?

.

..

.

" - 72 j

L ,

a



_ _ . _ - . _ _ . . _ . _ . _ _ _ _ _ _ _ . ~ . - _ . _ . _ _ _ . _ . _ _ . __m____

DC 90131, Appendia 4 23, Page 73
|
[Tech Report NT-883 Rev. 1: Steam Generator Replacement Safety Analysos
t

2.2.26
Locked Rotar/ Sheared Shaft (UFSAR Section 15.4.4).

The Locked D,ntor/ Sheared shaf t accident was reanalyzed for extended

SGTp concerns (28). Ho.ever, this analysis assumed a reduced minimum
>

r

measured Technical Specif hation thermal design flow rate of 275,300 gpm. :

Because the locked rotor is a limiting DNB transient, and because reload -

des,qn u rgin in the RSAC (52) FAH limit for locked rotor is tied up ir.

the reduced flow (275,300 gpm) assumption, it is preferable to revert to r

tne analysis applicable prior to the extended SGTP analysis effort
,

( 22 ) . ( 3), ( 30), (9), which is documented in Reference (81). This analysis
,

was approved in Reference (82). A summary of the Reference-(81) analysis '

is presented in the following.

The locked rotor event is defined as the instantaneous seizure of a
reactor coolant pump rotor. Flow through the af fected reactor coolant

loop is rapidly reduced, leading to a reactor trip cn low ' flow signal.

Following reactor trip, heat stored in the fuel rods continues to be~

itiansferred to the coolant causing the cools.nt to expand. At the same 1

time,. neat transfer to the secondary side of the steam generators is

reduced, first because the reduced flow results h1 a decreased tube-side

film coef ficient, and then because the restor coolant in the tubes cools

- do.n while the shell-side temperature increases. Turbine steam flow is
y

red.uced to :ero upon. plant trip. The rapid expansion of. the coolant-in '

tne reactor core, combined with the reduced -heat -trans'er in the -steam

generators, causes an insurge into the pressurizer and a pressure increase

throughout .ne reactor coolant system. The insurge into the pressurizer
'

(s) compresses the steam volume, (b) actuates the automatic-. spray system,

.

'

73-
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i

!

! (c) opens the power operated relief valves, and (d) opens the pressurizer

| sa f ety- valves. The two power operated relief valves are designed for !
i

I

reliable operation and S.ould be expected to function properly during the (
accident. However, for conservatism, their pressure reducing ef fect and

,

; the pressure reducing ef fect of the spray are not considered in the

; overpressure portion of the analysis. '

. .

i,

.

1

The locked rotor / sheared shaf t event is analyzed (81) with the RETRAN
/ ,

'-
(33),(39),(40),(41) system transient analysis code and a two-loop RETRAN

i

model. The Reference (81) analysis and the North Anna Unit 1 extended . !
!!

|- SGTP analysis (83) confirmed that the results of the sheared shaft event '

| are bounded by those of the locked rotor event. !
i

'

s -l
! !

! :
;

The single reacto coolont pump locked rotor incident is analyzed in ,

two parts. First a peak pressure calculation is , performed using
i.

,

i conservative assumptions that tend to maximize the heat transfer from the
! ,

j fuel to the coolant. This calculation assumes that the fuel rods _in the .

t
't

; core do not experience departure from nuceate boiling (DNB), Second,'the
i ,

calculation is repeated assuming the limiting fuel rod in the core

experiences departure from nucleate boiling; the fraction of rods which
!

| are predicted to experience DNB (as determined byma reload evaluation

based on an FSH rod census evaluation) is calculated to verify that the
;

percentage of fuel rod failure does not exceed that which is assumed in
.

the currently applicable offsite dose calculation (13%).(84).

, The Reference (81),(82) Locked Rotor analysis will remain the
f'Q . . licensing basis analysis for North Anna 1 operation following steam ;

p 1 .-

;

74 ;t
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9

4
generator replacement. Steam generator replacement does not

,

significantly affect the results of this analysis because the most
g
i

significant transient parameter variations which af fect analysis results '

t"

are a result of reactor core and reactor protection system performance. |

Analysis criteria will continue to be met following steam generator i

replacement provided the Technical $pecification minimum measured RCS
|
t

flow rate requirenent (total RCS flow rate 2284,000 gpm) is tet. Because :
;

this requirement is expected to be met with margin. the Reference (31)

analysis remains bounding for North Anna 1 operation following steam
generator replacement.

|

h

Ihe replacement steam generators have also been evaluated for their

impact on radiological dose calculations for the RCP locked rotor
transient (, /) .

O The -ef fect of the minor physical dif ference$'between

the Model 51 and Model SlF steam generators is a negligibly small benefit

for the calculation of the doses, The ex' sting dose calculations bound-

operation with the replacement steam generators. "

..

$

t

' I

.

*

|

i !

O
,

!t
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2.2.27 Small Break LOCA Reanalysis (UFSAR Section 15.3.1)

The Small Break Loss of Coolant Accident was reanalyzed for extended

SGTP concerns using the methodology described in Reference (29). The

Refe ence (29) analysis will serve as the small break JCA licensing basis

analysis for both North Anna units following Unit 1 stear generator
replacement. This section evaluates the impact of the repla ement steam

generators upon the results of the existing analysis.

In the Reference (29) analysis, assumptions have been made which

reflect operation with extended steam generator tube plugging ($GTP) in

addition to changes in other key analysis inputs. The key input changes

incorporated in thi- analysis are listed below.

1. Use of the NOTRUMP code and associated evaluation model (References
'2d 2e of T.S. 6.9.1.7,e; also References (85), (86) )

2 Assumption of 35*. uniform steam generator tube plugging, including a
reduced RCS total flowrate of 264400 gpm

3. Peak Heat Flux Hot Channel Factor, F(Q), of 2.32' (unchanged from
present value; provided for-information)

4 Increased value of Normalized Hot Channel Factor, K(z) represented
as a linear function between the points below. (to be implemented
in the Core Operating Limits Report, presenting maximum FQ x K(z)
.hich satisfies large and small breat LOCA acceptance criteria)

(height, K(z)): (0,0, 1,0) (6.0,1.0) (12.0,0.925)

SL P_ eak value for.Enthalpy. Hot Channel Factor, FNah, of 1.60 (not being
implemented, since-FNah is limited by LBLOCA).

6, Flow imbalance of _52 gpm between minimum and maximun. flow high head
safety _ injection b' ranch lines (at 0.psig backpressure)-

_ 7, _ A _ full core of North Anna improved Fuel (NAIF) (bounds operation with
_--17x17 Standard and NAIF mixed cores).

.76
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This analysis was implemented under the provisions of Technical
O Specification 6.9.1.7 (Core Operating Limits Report, COLR) via the

Virginia Power 10 CFR 50.59 change process. Reference (87) documents the
t'analysis approval.
>

h

The ef fects of operation with Model 51F replacement steam generators ;

has been evaluated with respect to the Reference (29) analysis. This

evaluation is described here. The following features of the replacement

steam generators were considered for potential impact upon the existing

small break analysis behavior. ;

i
i

1. number of tubes
t

2. total tube heat transfer area
3, tube overall heat transfer coef ficient

O 4- etser sece"o rx siee ca racterist4cs -

,

As reported in References (4) and (88), both the total' number of tubes-

and primary-to-seconaary heat transfer area are greater for the Model 51F

SG's. The increased number of tubes provide approximately 6% greater-

primary side flow area. This area increase results in a benefit for the |

small break LOCA transient since increased flow area reduces _ the-

resistance (K/A8) to the flow of steam through the tubes. This increased

flow of steam may serve to clear the loop seal earlier in the _ transient
-

and thus aid in mitigating.any core level decrease. This would lead to- I

less of a core uncovery transient and serve to reduce the calculsted PCT.

The steam generators _ play a vital role 'as heat sinks in the small break-

LOCA transient, supplementing the energy removed from the RCS-by the break =0 _

.itself end ECCS operation. The' increased heat transfer area (54500 ft'
|

77
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,

O n. 51500 f t') will increase the ability of the SG's to remove heat f r:,n
i

the primary during the transient. This increased heat transfer ability ;
>

is expected to provide an additional PCI benefit for the small break
itransient =

:

,

!

One feature of the replacement steam generators which potentially
I

degrades heat transfer is the use of thermally treated Inconel 690 tubing

i n s te art of mill-annealed Inconel 600 in the existing design. The

resulting change in overall heat transfer coef ficient for the Model Sir "

| %'s has been determined using design data from the Westinghouse thermal
{

and hydrhulic design- reports for the - two SG cesigns :(4),(83). The

-overall heat transfer coefficient consists of four separate terms as
- reported in References (<) and (88). These are a primary side film !

coefficient, thermal conductivity of the tube wall, the secondary side

film coef ficient and a tube fouling resistance term. . Table 2.2.27-1

provides the values f or each term for the Model 51 and SlF .5G's, from

Reference (4) and-(88).

For this evaluation, zero tube fouling has been assumed, so that the ' i

ef fect of the other physical-SG differences can be isolated. The fouling-
,

. term i s- typically an assumed. value, inferred f rom prior Westinghouse
. .

experience and empirical data obtained from actual plant . operation with
-

particular-SG tube materials and design. Including the fouling factor *

in this assessment would not allow a meaningful comparison of the other

factors, which can be more explicitly obtained. '
,

ob

,

4iW w + - v- w rw:*6vw,+,,%m.-+.wm-w+.- ,,.neww e, .e..w w s e, e.,e v ei w w.w w+m y r-en y- ,,,w-,e- w ,--,,-r.--~w we-r _y-- ,%9-9w-.y.4- 9,,---,-,m%>,-,-y,,es,,.,wge,.--me,..wp, 5,
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i

lhe Table 2.2.27 1 c!a t a indicate that the % del 51F overall F .i n t

t,an;fer coefficient is arproximately 3 *. smaller than that for tre
e isting SG's. This .ould potentially cause less heat transfer from the

RC5 to the SG's during the transient, per unit heat transfer area.;

; m..ever, since the ibdel 51F SG's have greater heat transfer area and
I

pru"ary side flow area, there .ould be no net heat transfer cegradation.
2n', dering all effects, it i;, espected that at a giver, level of $G tLbe
'u;ging, the Mode' ,jF $G's nould provide better overall heat t ra r. s f e r
, -

*

3 ping a small break LOCA event. It is therefore concluded that the
!

e4!-tirg siall break LOCA transient analysis will remain bounding for-

.peration with the replacement stJam generators,

!

,

I

|

79
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|~
i !
.

!
,

'e
Table 2.2.27-1 !

i

l

| Model 51 and SlF Steam Generator Heat Transfer Resistances ;
{ at 1004 Load and 0* Tube Plugging-
1 |

|
,

i

Term Model 51 Mocel SIF
i

I? Inside Tube Resistance * 0.0001674' O.0001804 !

Tut- Wall Resistance 0.0004575 0.0004628 iOutside Tube Resistance 0 0000777 0.0000814 1; realing Resistance 0.0 0.0 i'
,

Total Heat Transfer Resistance 0.0007026 0.0007246 |
,

i
. ,

| Ovarall Heat Transfer Coefficient 1423, 1380, i
! (Stu/hr-ft -F)8 .

| !
!

-j,

.

resistances are in units of hr-ft -F/8tu '(.

*
8

1
ic ,

i
;

'

!

i- :
o

i
.

i

|

5
|

i-
-

i
'

;

)
I

[
L$
.
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1

2.2.28 LARGE BREAK LOCA (UFSAR Section 15.4.1).

O 3

,

This discussion presents the results of the ISP. steam generator _ tube~

plugging reanalysis of the large break LOf "ransient for North Anna Power

Station (39). Analy.is assumptions have been made which reflect

operation with 1G steam generator tube plugging (SGTP) in addit'.on to

changes in other key analysis inpu* The-Reference (89) analysis will

serve as tne large break LOCA licer , vasis analysis for Nor h Anna Unit,

1 following steam generator replacement. This 15% SGTP analysis is the

current analysis of record for North Anna Unit 2 (90). This section

evaluates the impact of the replacement steam generators upon the results

of this analysis.

O
In the Reference (89) analysis, assumptions have been made which

reflect operation with extended steam generator tube plugging (SGTP) in

addition to changes in other key analysis inputs. The k_ey input changes

incorporated in this analysis are listed below.

1. as of the 1981 evaluation model with BART (References 2a, 2b of_ T,S.

6.9.1.7.c; also Refere res (91) and (92))

2. Assumption of 15*; un'iform steam _ generator tube plugging

Peak Heat w Hot Channel Factor, FQ(z), of 2,19. (unchanged from -

O aresent veiee; are 4eee for infermetien)

81-

,

i
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4. Peak value for Enthalpy Hot Channel Factor, FNah, of 1.55 (unchanged
. \

'

-from prei.ilt value; provided for-information)

5. A full core of North Anna Improved Fuel (NAIF) (bounds operation with

17x17 $tandard and NAIF mixed cores)

inis analysis was implemented under the provisions of Technical

Specification 6.9.1.7 (Core Operating Limi , ' Report, COLR) via the

Virginia Po.er 10 CFR S0.59 change process. Reference (90) documents the

analysi.s approval.

Tne ef fects of operation with Model 51F replacement steam generators .

has been evaluation with respect to the Reference (89) analysis. 'This

evaluation is described here. The following features of the: rep'lacement'-~
.

steam generators were considered for potential impact upon the existing

large break analysis behavior.

- number of tubes

- total tube heat transfer area

As reported in References (4)_ and'(88), both the total number of tubes

and primary-to-seconaary heat transfer area are greater for_ the fiodel SIF--
.

.

,

SG's. The increased number-of tubes provide approximately a 6% increase,

in primary _ side tube flow area. - This area | increase results-in 'a benefit

for. the large' break LOCA transient since increased- flow area reduces the

resistance (K/A2) to the flow of _ steam' through -thc_ tubes 'during -the

reflood portion of the transient. This will allow better reflooding to
L

82-
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!,.

occur, .hich would provide a benefit in calculated PCT, This is the main-

ef fect for consideration of the impact upon the large break LOCA analysis-

from the replacement steam generators. Another less significant
.

consideration is discussed below.

ine steam generators do not play a significant rob in the removal of !

heat from the primary system during a large break LOCA. Even though the
,

neat transfer area for the Model 51F SG's increases, (54500 f t
,

2 vs. 51500

tt:) this siil not affect the large break LOCA results. The dominant

effect of tne increased heat transfer area, therefore, is the expected
refloading benefit described above, it is concluded-that the existing

large break LOCA aralysis results will remain bounding for operation with
the replacement s m generato.'s.

O

w

~

G

-83-
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2.2.28.1 Post-LOCA Recirculation Switchover Time

Foilowing a LOCA, safety injection enters'the core _ region tSrough!the '

cold leg. Assuming a cold leg break, borated coolant -enters the core

region from the intact cold leg, down the downcomer, and into the core.

Steam exits through the hot leg, and excess safety injection water.sDills

out the break. Although the water vapor exits the core, only a-small

f raction of the dissolved boron can be expected to be carried of f'~in the

steam; the Concentration of the baron, therefore, increases over time-in

the region of the core. If the boro.n concentration reaches the solubility

limit, Doron will begin to precipitate out of solution, forming .a ~ sticky

paste which can block coolant flos channels in the core. - Such a condition

may lead to inadequate cooling of the fuel.

- O
if the break is in the hot leg or in the pressurizer, . safety injection

water will flow down the downcomer, up through the core, . and out the

creat, thereby continuously replacing the boric acid solution in the core .

region In such a situation, switchover.to hot leg recirculation is not

necessary However, there is no unambiguous way'to locate the pipe break

-from the control room, . 50 simultaneous or alternating cold and hot leg
~

injection is required at a specific time for all LOCA's.
i

Reference (93)- documents the analysis which calcilates the ' time-

:equired to reach the solubility 1imit under modellei Oitions.~Th'<.

ca lculational : methodology requires- that an invent'os < ne .a' en of all>r

sources- of boric cc.d solution 'which may end up'in. the sum; af ter .a LOCA.4

; Potential sources are the Refueling Water Storage Tank ('RWST,, the Reactor

84:
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,

Coolant System (RCS), the Safety Injection (SI) Ac0umulatcrs, and the,

2
1

E:,ergency Core Cooling System (ECCS) piping. For each source the maximum. ;

boron concentration and volume are used to calcutate the total--amount of

boron that can potentially concentrate in the reactor vessel. For ease >

of calculation, the concentration of each component is assumed to be equal

to the concentratica of the component with tha highest concentration'.

The time depenetent boron concentration in the core is calcula,ed by

calculating the mass of steam which exits the core region essentially pure

f ree of coron over a finite time period.- The boron associated wither

the steam leaving the region stays in solution and the - mass of steam -

displaced by the liquid clanged to steam is replaced by sump water which -

has its own weight percent boron associated with . it, Over each time . -

;- period the addition of the boron from the sump water entering the core

region increases the boron concentration in that region. Since pure steam

leaves the core and is assumed to conde se to liquid in the containment7
o

the sump concentration is decreased over each time period,

It is assumed that the. decay heat calculated at the-beginning-of the

evaporation time interval is constant over the entire- time interval'; this

is conservative. as actual-c'ecay haat (and hence, the actual evaporationz.

rate) are decreasing over the time interval.

:The limiting-case for boron. precipitation is a double e'nded: break 4 of'

the: cold leg p'ipe. The . calculation of boric acid concentration increase-

is started when the core is quenched at. approximately 10 minutes 'after i

the break occurs. Af ter the core is quenched, it is assumed that the RCS
-

1

85.
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t

. is stable at a constant los pressure (e.g., 20 psia), the-liquid in the

core region is relatively st'agnant, and core decay heat is -the primary.
energy source.

,

The solubility limit is 27,4 neight percent boron as H 803 ; the NRC3

requires that 4 weight percent be used for margin; There fore the _ time .

to switchover to hot leg recirculation is the time' required for the boron

cancentration to reach 23.4 weight percent.

The Reference (93) calculation assumed unplugged ( 0*; SGTP) steam

generetors. The replacement steam generators each result in a modest 44
3

ft increase "in RCS volume per steam generator relative to the current

steam generators in the unplugged condition. It has been determined that

the increase in RCS volume due to the -replacement steam generators does

not significantly impact the calculated post-LOCA sump b'o ron

concentration, Therefore, the Reference '(93) analysis remains valid.
-

,

This conclusion is _ easily verified for non-zero levels of tube plugging.

It may. be demonstrated that expected levels of steam 1enerator tube

clugging will not invalidate the results of the Raference (93)'

recirculation switchover time calculation. For a change in average SGTP

from 0% to 30% SGTP, the -estimate of RCS volume used_ as input to the

recirculation switchover time calculation is reduced from 9380.4 ft3 (93).

to approximately 7411=ft3 (23). This represents approximately 2* of the-

total inventory .modelled as accumulating: in the containment -sump

following a large break LOCA. The volume seighted average concentration -

of coric acid in this total inventory is approximately 1.36 wtt, with .or--

86
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without steam generator tube plugging. The volume of water in the core
~

:

region 15 not affected by extended SGTP. Because (a) the 2*. redu.tian_

in- modeIIed sump water volume is partly- of fset by the corresponding

reduction in boric acid inventory, (b) the reduction in total sump

inventory i s . small, and (c) the calculational methodology 'for the4

recirculation switchover time is extremely conservative, it may De
concludeo that the results of the recirculation switchover time ,

calculation are insignificantly af fected by steam generator tube plugging
levels up tc 30L

It is concluded that the Reference (93) recirculation switchover time

analysis remains valid for North Anna Unit I following steam generator
replacement. Furthermore, expected levels of-- steam generator tube

,

alugging will not invalidate the results of the Reference (93)-

recirculation switchover time calculation.

.

O
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,

. 2.2,28.2 Post-LOCA Shutdown Reactivity
.

1

Reference (94) documents the currently _ applicable North Anna post-LOCA "

shutdc*n reactivity analysis. The impact of steam generator replacement '

on this analysis and its associated reload safety analysis checklist

;;arameters (52) must be evaluated to ensure that the reload core design

is conservatively predicted to remain shutdo n _ following a large. break
LOCA.

In the event of a large break LOCA, several sources are expected to-
Eprovice water which will eventually end up in the containment sump. At

North Anna, these include the. Refueling Water Storage Tank (RWST), t h t.

Chemical Addition Tank (CAT), the Reactor Coolant System (RCS), the Safety ~

Injection Accumulators (SIA), the Safety Injection System (SIS) piping,

and the Boron Injection Tank (BIT). A volume weighted average boron

concentration may be calculated by summing the product of the wa'ter volume

and the boron concentrat. ion of each component and dividing by the sum of

tne volumes. (Uniform mixing is assumed.) The sump concentration' is-

minimized by using minimum volumes for those components with a large boren

. concentration and maximum volumes for those components with little or no

-_ boren. On a reload basis, the critical baron concentration for the reload

core at conditions expected in the post-LOCA ~ containment sump is

calculated and compared against the predicted _ sump concentration as a

, function of the minimum hot full power critical boron concentration.

: The Reference -(94) analysis assumed unplugged ( 0 *. SGTP) steam

generators. The replacement steam generators each result in a modest:44,

L
j

88 ',
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'

.. f :,3 increase in steam generator. volume. In the unplugged condition, i t
.

i
-

may be concluded that there is essentially no dif ference cetween tne ,

volumes of the steam' generators, and the Reference (94) analysis remains

. valid. For -non-zero levels of tube plugging,. the Reference (94)
.

calculations remain valid because the reduction in RCS volume associated

with SGTP is accompanied by a corresponding reduction in boric ' acid
. ;

invent ry; and because the RCS volume only represents a fraction.of tne

tnventory accumulated in the containment sump, the change in sump boran

concentrau on resulting from the reduction in RCS volume is
insignificant.

. @
<

+

@
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2.2.29 Containment Analysis in Support of Steam Generator Replacement
y

The existing containment analyses form the basis for the current

Technical Specification limits on operating containment conditions (T.S.
,

Figure L 6-1) . These analyses, documented in References
,

(19),(20),(117),(95), were submitted for NRC revies and approval by,

Reference (95). The approved Technical Specification changes were is;ued

by MC in Reference (97), The analyses included mass and energy releases,

for the large break LOCA, calculated by 5 tone and Webster with the LOCTIC
,

i

:oce (Reference (93)), and mass and energy releases for the main steamline

break accident, calculated by Westinghouse with the LOFTRAN code
,

(Reference (99)). The current LOCA mass and energy analysis. basis,

described in UFSAR Section 6.2, involves use of the LOCTIC code to-.

aen9 rate mass and energy releases for the blowdown and reflood portiont
,

of the transient, khile Westinghouse generated data is modified. in

:v% unction with LOCTIC calculations for the later portions of the event,
i

These mass and energy releases were used by SWEC in the LOCTIC code to
{

analyze the containment transient behavior, for a number of limiting cases
anc initial containment conditions. The resulting Technical

Specifications limits on initial containment temperature and pressure

recresent those conditions which, if they exist at the time of the--

limiting accidents analyzed, allow the analysis results to <neet all
apolicable-acceptance criteria.

Ine acceptance criteria are grouped into two categories: 1) those which

are re l a + ed to' coatainment integrity (peak pressure, peak temperature,
( contairment depressurization) and-2) those which are related to- !

!
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. f" - mainta ining odequa te. cpera ting condi tions f or key sa fegua rds pumps,( f .e.. ,

net positive suction head (NP5H) analyses). The follceing statements .ere -

taken from Reference (97), in which the NRC states conclusions concerning

the acceptability of the existing analysis results. ;

From Section 2.1, LOCA Analysis

"
Based on the LOCA analysis, which considered a spectrum of
break sizes'and locations and different' single failure
scenarios, the peak containment pressure was found to be-
44.1 psig. The length of time to subatmospheric-conditions
was found to be 3310 seconds. The maximum subatmospheric
peak was found,to be -0.02 psig. The NPSHA showed 5,8 ft
and 2.5 f t margin for the outside and inside recirculation
spray pumps, respectively and 0.1 ft margin for the LHS:

"pumps.

i

From Section 4.0, Summary4

"
Based on the above, the results indicate that the. containment,

'

design criteria are not violated at the initial conditions of
120*F containment temperature, 97'F service water temperature
and the lower volume of RWST water. -Accident consecuences are

increased by the proposed TS changes. Instrument
- not

uncertainties have been considered in the safety analyses which-
provided further evidence that accident consequences .are not
increased by these changes.

.

The results of the analyses show that none of the containment
design bases are violated. That is, the following~ inequalities.
remain valid:.

- Peak. pressure: 44.1 psig (LOCA), 44.9 psig (MSLB)-<-45 psig -
- Depressurization-to subatmospheric:'3310 seconds 5 36001sec

i

Maintain subatmospheric pressure: -0.02 psig < 0_0 psig-
-

Therefore, the containment design criteria specified in the
introauction are:-(l) peak- pressure < 45 psig, (2) depressurize
to subatmospheric < 3600 seconds, and (3) maintain pressure
subatmospheric for duration of the accident are not violated and
a TS change governing containment air temperature and-minimum

>

RW$i volume is technically acceptable. "

From the above, it is concluded that the reference t o' specific analysis
' .

.

L. margins only summarizes key results and that the magnitude of these
|-
|~. margins was not itself an integral cart of the basis upon which HRC relied
L
|.
1
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,- in issuing the Reference (97) approval, This interpretation is further

supported by tne SER summary section in which acceptability of the changes

proposed in Reference (9f>) is stated in terms of ' meeting - the key-

containment design criteria limits. Based on this. interpretation, it is

concluded that these basic regulatory limits form the maximum bounds of

acceptable evaluation results when applied in the context of a 10. CFR

50.59 assessment of the North Anna Unit 1 steam generator replacement;

Tne details of that assessment and associated analyses are presented . in

tN follcwing sections.

2.2.29.1 Introduction

Prelin nary assessments were performed to determine the effect of
-

steam generator replacement upon results of the LOCA and MSLB containment

analyses For the MSLB, it was concluded that there would be sufficient

nargin in tne existing analysis assumptions to offset any detrimental,

effects of the repicement S G s .' A primary consideration which further

w;:co r t ed this expected conclusion was the. proposed inclusion of flow
p

restrictors in each SG outlet no :le. This greatly limits the feasible
; -break size, producing analysis margin with respect to operational . limits -

assumed in the existing analysis. More detail concerning the evaluation

of 5G replacement effects upon MSLB containment' analysis is presented in

Section 2.2.29.4.

Scoping calculations were performed to determine the effects ~ of' SG
-

replacement upon the existing LOCA containment integrity and- NPSH

analyses. fne results (repcrted in Reference (109)), indicated that while| .

..

i
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there was r,argin to the _ acceptance criterion .for each Aey p a r ase '.e r ,-.

'- E

certain analysis margins were de:reased with respect to that quoted _cy

the NRC in their approval of the existing analysis (Reference (97)). The
,

relevant results are as follows:

Reference (109) Reference (97)
Result Value-

Ctntainment Peak Pressure 44.41 psig 44.10 psig >Subatmospneric Peak Pressure -0.01 psig -0.02 psigDepressurization Time 3330 sec 3310-secCalculated NPSH Margin - LH5! pump 0,1-ft 0 1 ft
IRS pump 2.3 ft -2.5 ft
ORS pump 5.3 ft 5.8 ft

These results indicate that margins, versus those quoted in the

Reference (97) approval, were reduced for each key parameter except the

NP3H for the LHSI and ORS pumps. However, since each parameter meetsithe
p

Q-. required regulatory limit, this only represents a reduction in analysis
margin, fhe margin of safety as defined in _10 CFR 50.59 is unchanged.

The interpretation presented above of the discussion. in Reference (97)

allows flexibility when implementing the steam generator replacement

under tne provisions of _10 CFR 50.59, since analysis. results need only

meet the explicit regulatory limits.

This-approach was not possible'for the peak pressure parameter, upon

.nicn the Technical Specifications for containment leak rate testing are

North Anna Unit l_ T.S. 3.6.1.2 specifies that leak rate testingbased.

be perf ormed with the containment at a pressure Pa, greater than or equal

to 44;1 psig. This is the calculated peak pressure from the existing LOCA

containment analysis. This' value could not' be increased without obtaining

a Technical Specifications change, which was inconsistent- with the-

93
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'

overall SG r eplacement project objective af Jmplementation L via_.10 CFR

50,53. I i order to _ satisfy this major project objective, it was concludec

that revised analysis results for peak containment pres;ure must preserve

the margin as quoted in Reference (97).

As noted above, the existing LOCA containment analysis employs mass

and energy releases calculated with the LOCTIC computer code. North Anna

UF5AR Appendix 6A describes the LOCTIC model for calculating mass and

energy releases during each phase of the LOCA transient (blowdown, reflood

and post-reflood). Benchmark comparisons with mass and energy releases

calculated using the Westinghouse mass and energy model (Reference (110))

are also presented. There is reasonable agreement in the calculated-

results between the SWEC and Westinghouse models. The expected impact

of calculated differences between the 'models upon key containment-

parameters (e.g., pressure) is also discussed in UFSAR Appendix 6A.

<

It was ;oncluded that the best means to confirm > the acceptability of
analysis margins for key containment. analysis parameters, while

ima'e enting the SG replacement via the 10 CFR 50,59 process, was to use

the Westingnouse mass and energy release model to reanalyze the LOCA

containment releases. There are two versions of the Westinghouse model,

documented in References (111) and (112). Each of these models|has been

revie ed and approved by NRC -fo' r use on .PWRs with dry containment designs,

such as North Anna. These models incorporate features which provide more

explicit modelling of key phenomena for. improved calculation of mass and

energy releases throughout all phases of the LOCA accident. :The-

reanalyses are summarized in the following two sections.

94
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.O The analyses were performed using two versions of the Westinghouse mass

and energy release model . Analyses of the pump. suction double-ended

rupture (PSDER) used the March 1979 model described in Reference (112).

The model documented in Reference (111) was used in the analysis of the
,

hot leg double ended rupture (HLDER) cases, for post-blowdown releases

only. The Reference (111) model was used since it has better capabilities

for modelling the long term releases which were required for the HLDER

event. The Reference (111) model remains a valid analytical tool which

has been reviewed and approved by the NRC, although it does not contain

the improved features of the Reference (112) model (i.e., steam /SI mixing

during reflood and 1979 decay heat). These features of the Reference

(112) model reduce the calculated energy releases to containment.

Generic studies have seen performed to determine the effect of break

size and location upon the LOCA mass and energy releases. It has been

determined that the double-ended guillotine break is most limiting

because of larger mass flow rates during the blowdown phase of the

transient. Break size has little effect upon releases during the reflood

and post-reflood phases.

Three distinct locations in the RCS loop piping can be postulated for

pipe rupture:

1. Hot Leg - between reactor vessel and steam generator

2. Cold Leg - between reactor coolant pump and reactor vessel

3. Pump Suction - between steam generator and reactor coolant pump

O
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Previous generic and plant-specific analyses have -determined 'tnat
O.

analyzing the pump suction and hot leg double ended guillotine breaks will

produce limiting conditions for the containment integrity and net

positive suction head analyses. When using the Reference (111) model,

tne PSDER has typically exhibited the peak calculated containment

for North Anna, which occurs during the reflood phase. PSDER
pressure

analysis performed with mass and energy data f rom the Reference (112)

model has no such reflood peak pressure. This behavior is caused by the

pressure reducing effect of mixing between safety injection and steam in

the reactnr coolant loops which is modelled during reflood in the

Reference (112) model. The HLDER case typically has the next most

limiting peak containment pressure, which occurs during the blowdown

transient phase. The HLDER thus becomes the limiting break for peak

_

containment pressure. These conclusions have been confirmed for

operation with the replacement steam generators. The breaks analyzed for

steam generator replacement are the hot leg double-ended rupture, HLDER

(9.17 ft area) and the pump suction double ended rupture, PSDER (10.48

ft2 area). For each case, creak releases have been calculated for the

blowdown, reflood and post-reflood phases of the LOCA.

In addition to break size and location, the effects of various single

failures have been evaluated. An inherent assumption in the. mass and

energy analyses is that of fsite power is lost. This results in actuation

of the emergency diesel generator to provide power to the various
,

safeguards components. .Two cases of mass and energy release are analyzed

;o -incorporate single failure ef fects. A minimum safeguards case is
{}\

analyzed, to model the postulated failure of one emergency diesel

97
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- generator, which minimizes safety injection flow. For - the maximum.

safeguards case, no failure is postulated to occur. This maximizes safety

injection flow delivered to the core. In this manner, the mass and energy

release analysis bounds the effects of all credible single failures.

Various conservative assumptions concerning plant specific parameters

were employed to ensure that the calculated releases maximize the energy

release to containment. These items are summarized below.

Maximum expected RCS operating temperature + 4.0'F uncertainty
-

-

3*. RCS volume increase to account for expansion and uncertainty

- Maximum licensed core power + 2% uncertainty

Conservative primary-secondary, RCS metal heat transfer coefficients-

Allowance in core stored energy for ef fect of fuel densification-

Core stored energy increased 15% for margin-
*

'

RCS operating pressure + 36 psi uncertainty-

0% Steam Generator tube plugging (bcunds non-zero asymmetric
-

plugging for containment energy release effects)

- Conservative containment backpressure, equal to design value

For calculating the blowdown- mass and energy releases, the SATAN-VI

code is used. This is1the same version of the code as that used in the

1981 ECCS evaluation model (91).

The WREFLOOD code is used for calculating mass and energy releues

during the reflood transient. The version used is modified from that used -

in the Reference -(91) ECCS evaluation model. Reference-(112) describes

the methodology for use of this model. The model-assumes complete mixing.

- (i.e., thermal equilibrium) of the safety injection water and steam in

98
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the RCS loops. The amount and processes Inodelled in the mixing have been
:

validated with comparisons to test data.

.

The FROTH code (111) is used for calculating the mas. and energy

releases during the post reflood phase of the LOCA transien eference

(112) presents the methodology for use of this model. The mass and energy

release rates, and other specific interf ace data, are used in conjuncticr.

with. calculations performed by the Stone and Webster LOCTIC code until

the time of containment depressurization. This interface data consists

of the following items, which are used in the containment response

calculation as described in Section 2.2.29.3.

Post-Reflood Interface Data (at time of SG equilibration)

O-

- SG Equilibration Time

- SG Pressure

SG Energy Content-

- SG Heat Transfer Rate

The process of steam generator equilibration involves the removal of

energy from the steam generators ~ in stages. At the beginning of the

post-reflood period, the reactor coolant system is assumed to be at- the

containment design pressure of 45 psig. The steam generators are defined-

to be in equilibrium with containment when they have depressurized to the

containment pressure. For this analysis, a conservative con ~tainment

. pressure transient is used in the determination of equilibration pressure

.\/ and time' for both the broken loop and intact loop steam generators. This

99
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>

containment pressure response was based upon a LOCTIC calculation for a_

_-

'

pump suction double-ended rupture with greater mass and energy release
_

than that of the final analysis case. This approach produces a 4

conservative selection of pressure to establish equilibration. Using

this interface pressure to define the equilibration pressure, the ,

J

transient calculation of steam generator equilibration is performed as
,

described in Reference (112),

After SG equilibration, the mass and energy releases are primarily

influenced by core decay heat. The decay heat energy used is based upon

1979 ANSI /ANS Standard (114), with two sigma uncertainty applied,the

along with other conservative inputs which maximize the energy release.

The sources of mass and energy considered in the analysis include all
'

sources within the reactor coolant system, accumulators and pumped safety _

injection, in accordance with guidelines presented in Section 6.2.1.3 of

the Standard Review Plan, No zirc water reaction heat was considered in

the analysis since the clad temperature did not increase sufficiently for

this heat source to be significant.

The analy'' techniques described above were employed to perform the

mass and energy release analysis. Indicated below are the base cases

which constitute the steam generator replacement licensing ba s i s '-

analysis. These data yielded limiting results for containment response

-and NPSH analyses which confirmed the limiting break location and-

safeguards equipment configuration for each of the key _ arametersp

-

reported in the analysis results. These key parameters are:

100
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:- - depressurization time, subatmospheric peak oressure, peak pressure and

NPSH (for LHSI, ORS and IRS pumpsh Sensitivity results confirmed that

the following combinations were limiting for the indicated parameters.

BASE CASES - SGR ANALYSIS OF REClRD LIMITING '>ARAMrTf3T

PSDER-min SI (4150 gpm LH/610 gpm HH) Depress. Time, .%batm. Peak,
LhSI pump NPSH

HLDER-min 51 (3500 gpm LH/553 gpm HH) Peak Pressure

HLDER-max SI (6000 gpn LH/850 gpm HH)' IRS, ORS pump NPSH

For each case, mass and energy releases were generated for each phase

of the transient. The detailed results may be found in Reference (113).

Section 2.2.29.3 describes *he use of these data in performing the.

containment response and NPSH analyses.

2.2,29.3 Large Break LOCA Containment Integrity and NPSH Analysis

The mass and energy release data described in the previous section is

used in performing the containment response analyses with the Stone and

Webster LOCTIC (98)_ computer code. In accordance. with previous

sensitivities for limiting break size and location (20), these analyses

were | performed- for the pump suction double-ended guillotine rupture

(PSDER) and hot leg double-ended guillotine rupture (HLDER) breaks.

Sensitivity cases were performed which confirmed the limiting break- and.
..

single failure assumptions that were established in the existing
(G ~> Reference (20) analysis.:_

,-

|
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. The LOCA analysis consists of a peak pressure analysis, aO.
depressurization analysis and an analysis for the recirculation spray and

low head safety injection (LHSI) pumps which confirms that adequate NPSH

is available. As discussed in Section 2.2.29.2, the limiting break

analyzed for peak containment pressure is the HLDER. The depressurization

analysis was performed for the limiting break, which is a dWble-ended

rupture at the reactor coolant pump suction (PSDER) with minimm

engineered safety features (ESF), similarly, the PSDER with minimum

engineered safety features (ESF) gives the limiting NPSH for the low head

safety injection pumps. For recirculation spray pump NPSH, the HLDER with

maximum ESF produces the limiting condi; ions. The mass and energy data

f rom each of these scenarios was analyzed with the LOCTIC computer code

and the results are summarized herein.

O '

The containment analyses employed the same assumptions concerning loss

of of f site power and single failure as in the existing analysis (20).

Tne loss of of f site power is assumed.to occur simultaneously with the

start of the accident. The single failures analyzed include a diesel

generator _ failure (i.e. minimum ESF) and a quench spray pump f silure.

2.2.29.3.1 Peak Pressure Analysis

A peak pressure analysis was performed to ensure that the existing peak

calculated containment pressure of 44.10 psig in T.S. 3.6.1.2 was not

exceeded for operation with the replacerr.ent steam generators. The maximum

temperature is also compared against the design containment temperature
'

in this analysis. As described in -Section 2.2.29.2, use af the Reference

102
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i

O (112) mass and energy release nodel results in the HLDER break having the

peat calculated containment pressure.

For the HLDER breat case, the Reference (113) values of-Westinghouse '

mass and energy release rates were used directly in LOCTIC with no

modification. The results confirmed that the peak pressure occurs during

blowdown, and decreases afterwards with no secondary pressure peaks
produced.

The summary of key results from the depressurization analysis is
presented in Table 2.2.29-3 As shown on the table, the peak calculated

containment pressure from the revised analysis of 43.94 psig is less than

the existing Reference G J) analysis value of 44.10 psig listed in T.S.

3.6.1.2. This result provides confirmation that adequate ans lysis margin
'

exists to support the 10 CtR 50.59 assessment of operation with
replacement steam generators.

2.2.29.3.2 Depressurization Analysis-

The depressurization analysis is performed to show that the

containment can conservatively be returned to subatmospheric conditions

within one hour and remain subatmospheric thereafter. The limiting:

transient for depressurization is. the PSOER and the limiting - single

failure is the loss of one emergency diesel generator. which results in

the f ailure of one train of ESF to actuate (i.e. minimum ESF). However,

the . initial conditions must be specified differently fo r_ _ the
~

depressurization analysis to conservatively determine the peak
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subatmospheric pressure. The Reference (20) sensitivity studies have

confirmed the conservative containment ' initial conditions for
depressurization analysis; these values were used in the present
analysis.

The chronology for the limiting pressure transient is presented in

Table 2.2.29-2. This table illustrates the significant aspects of the

pressure response to a LOCA when using the Reference (112) mass and energy

data in the LOCTIC code. There are two pressure peaks. The first peak

occurs as a result of the blowdown from the accident. The pressure

continues to decrease, in response to the containment and recirculation

spray systems, and the condensation of steam within the coolant loops

which is calculated by the Reference (112) model. The second pressure

peak follows both LHSI pump recirculation transfer and termina~ tion-- ofO
quench spray flow upon emptying emptying the RWST, af ter which time the-

containment pressure increases and approaches . atmospheric for- the last

time.

The summary of key results from the depressurization : analysis-- is

presented in Table 2.2,29-3. As _ noted on the table, results of the-

revised analysis meet the applicable regulatory limits.

2.2.29.3.3 Recirculation Spray Pump NPSH Analysis

The LOCTIC computer code was used to calculate the net positive suction

head available (NPSHA) for the inside and outside recirculation spray
p,

.d pumps. The NPSH analysis is performed to make certain that the .NPSHA

104
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..
.

exceeds that required (NPSHR) for the flow rate' assumed. throughout the-

analysis.

Tha assumptions made for the oepressurization analysis maximize the

energy release to the containment atmosphere (minimize energy release tc

the sump) in order to ove: e s tima te the containment pressure, The

assumptions made for NPSHA analyses of the recirculation spray pumps

minimize the energy release to the containment atmosphere and maximize
'

the energy release to the containment floor. Thus, the containment

pressure is underestimated and the containment floor water vapor pressure

is overestimated. Since containment pressure is a positive term in the

NPSHA equation and the floor water vapor pressure is a negative term, a

conservative calculation of NPSHA results.
.

For the revised analysis, these assumptions were implemented by use

of the Westinghouse mass and energy data (113) in a LOCTIC analysis which

employs the pressure flash modelling described in UFSAR Table 6.2-47.

This modelling essentially assumes that the steam and-liquid components-

of the break effluent are perfectly mixed. and-that the liquid component

becomes saturated at the containment- pressure .before -falling- to the

containment sump. In this manner, the energy contained'in the sump water

i s . m,.;. i m i z ed , which is conservative for NPSH calculations. The-

Westinghouse data (113) were used for a sufficient transient duration

(1500 seconds) to confirm that the limiting v'alues of recirculation spray
'

pump NPSH have occurred.

105
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NPSHA sensitivity studies were performed for 'the original FSAR
- analysis. These studies 'were performed to determine the limiting ccse

for NPSHA and included various break locations, service water

temperatures, RWST temperatures, break sizes and initial conditions.

These studies were not redone for the present analysis since the changes

teing modelled are relatively small and do not affect the sensitivities.

Table 2.2.29-3 summarizes the key results rom the recirculation spras

pump NPSH analysis. As shown on the table, the NPSHA for both the IRS -

and ORS pumps exceeds the minimum requirements,

2.2.29.3.4 Low Head Safety injection Pu :p NPSH Analysis

O in anaixs4s er 18e "eSHA fer the low 8eae sefetx 4e;ectice nemns hes

been performed to ensure that the pumps can deliver up to 4030 gpm

following the worst case LOCA. The injection mode'and the recirculation

mr de have been evaluated previously and it was found that' the

recirculation mode . is limiting. The calculation of ~NPSHA in the

recirculation mode considers the static head and -suction 'line pressure

drop, the vapor pressure of the liquid in th'e sump' and 'the containment

pressure. This calcula' tion ensures that the NPSHA meets - the pump
'

requirements.

The calculation of NPSHA is as follows:

NFSHA = h - h ,p+ h -hy stet losscon press

wh.e re

106.
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. h = c ntainment pressure, ft
,

con press
h = vap r pressure of the fluid in the sump, ft, vap
h =

--

3 tat static head of the fluid in the sump, ft
'

b loss = suction line losses, ft

The previous sensitivity studies (20) have not been reanalyzed for

operation with the replacement steam generators because the changes from

exitting analyses are slight and there fo re do not invalidate tne
sensitivities. These seasitivities show that the PSDER with minimum ESF

is the worst Case. Maximizing the sump water temperature minimizes the

f.PSH ava ilable. This is done by minimizing containment heat removed and

maximizing the sump and RWST water temperatures.

As discussed in Section 2.2.29.3.3, the LHS1 pump NPSH analysis also

emplo.ved the Vestinghouse mass and energy data (113) in a LOCTIC zaalysis

which assumes the pressure flash modelling. The PSDER with minimum

safeguards is the limiting case for LHSI NPSH. In the revised analysis,

the interface with the mass and energy data is somewhat different since

Westinghouse data is being used versus LOCTIC data as in the existing *

analysis. This change is briefly described here.

The Vestinghoure Reference (112) madel data is used for the biowdown,

reflood, and a portion of the post-reflood phases - of the transient
analysis. This interval extends fram the time of the break to the time-

at which the intact loop steam generators are in equilibrium with'

containment. The Westinghouse data includes the interface information

at time of steam generator equilibrium (as' listed in Section 2.2.29.2),

which is used in LOCTIC to calculate energy removal in the

O eePresserizetiee n8ese ef the treesieet. Teis celceietiee is esseetieiiy

107
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.

the same as that described in UFSAR Se. tion 6,2.1.1.1.2, in which LOCTIC
I

-

removes suf ficient energy from the RCS and steam generators to maintain

equilibrium with conditions in containment, This allows use of the

improved Westinghouse tnodelling of blcwdown and reflood energy releases,

while incorporating the effects of containment conditions upon the

releases in the longer-term depressurization phase of the transient.

To confirm the existance of adequate analysis margin in available NPSH

for the LHS1 pumps, it was necessary to reduce the RWST setpoints for LHSI

recirculation transfer. The setpoints for both manual and automatic

recirculation transfer were redu:ed by 5.5% from their existing values.

This reduction was implemented in conjunction with a revised assumption-

for duration of the automatic LHS1 recirculation transfer sequence. The

RWST volume changes and reduced automatic transfer duration are
'

documented in Reference (120), The total sequence duration was selected

to be 240 seconds, which has been confirmed to exceed 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-213.8 is requi red since the stroke times in the PT are more

restrictive (smaller) than the r 1 sed analysis values. This is

acceptable, since the procedure requires that any valve which cannot meet

its acceptance criterion be declared inoperable, and the required
Tecnnical Specification actions taken.

The net ef fect of these changes upon RWST analysis inputs was a slight '

;

benefit in total available RWST volume assumed at the completion of the
1

108
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automatic rectreulation transfer. Table 2.2.?9-1 presents the input

values associated with the RWST volume and drawdo::n which were altered

from their values in the Reference (95) analysis.

Reference (121) documents the effeet upon NP$H analyses of insulation
,

debris within the steam generator cubicle which is postulated to become

dislodged following a LOCA event. The ef f 6 cts brve been quantified in

terms of penalties on NPSH for the LHSI, !RS and ORS pumps. The results ~~

from Reference (115) presented within this report include the effects of

these penalties.

-

The documentation changes required to reflect the proposed setpoint

values oiscussed in this section are provided in Appendix B.

O
.

;O
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i

-t

O !
5

Table 2.2.29-1 I

,

Summary of RWST Volume Inputs
|For Operation With Replacement Steam Generators '

North Anna Unit I >

RWST aarameter Analysis (95) Analysis (115)
Technical Specification Minimum 466,200 466,200

Volume, gal
'

Safety Analysis Minimum Volume, gal 452,327 452,327 '

Total RWST Volume at Manual LHS! 151,033 124,908
_Recirculation Transfer Setpoint, gal (28.3%_ span)- (22.8% span)

Total RWST Volume at Completion of Manual 137,075 -110,950
Recirculation Transfer (125 59c), gal

Total RWST Volume at Auto LHS! 134,852- - 108,727O -

aec4revi t4e# '< ">rer setaei"t. sei -(z4.92 sa ") <>9.4 sa > .

Total RWST Volume at Completion of Auto 81,252 81,927
Recirculation Transfer (240 sec), gal

i

.

h

*

'

0
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. . _ - --. . - - . - . . - . - . - . . . . ~ . , , . - -.



.--____ - __-__ __ _ _ _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -__

DC 90131, Appendix 4 23. Page ill

Tech Report NE-883 Rev.1: Steam Generator Replacement Safety Analyses

o |

Table 2.2.29-2 '

;

Chronology for PSDER LOCA
for Operation With Replacement Steam Generators

North Anna Unit I r

Time Event
(sec)

0.0 Accident occurs

3.5 Containment depressurization actuatiot, signal (30 psia)

18.4 First cor.tainment peak-pressure occurs |

20.8 End of blowdown; core reflooding begins

20.8 Saf ety injection pumps become ef fective

O
.

42.o ^cce v' ters e atx
62.5 Quench spray subsystem and casing cooling effective

253.4 Core reflooding ends; post-reflood frothing begins

304.0 Recirculation spray system becomes effective

1595.8 Post-reflood frothing ends

3370.0 Containment pressure becomes subatmospheric

3460.0 Safety injection pumps switch to recirculation mode
->

5350.0 Quench spray flow stops, RWST is empty
,

6340.0 Subatmospheric peak containment pressure occurs

111
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O

Table 2.2.29-3

Summary of Key Containment Analysis Results
For Operation With Replacement Stear .;,erators

North Anna Unit 1

Existing SG Replacement RegulatoryAnalysis Parameter Analysis (95) Analysis (115) Limit
Peak Pressure, psig 44.10 43.94= 45.00-(1)
Peak Temperature, 'F 271.7 272.3 280.0

Depressurization Time, sec 3310.00 3370.00 3600.0-

Subatmospheric reak-Pressure, psig -0.02 -0.04 0.0

LHSI Pump NPSH Available, ft 13.5 14.1 13.1

IRS Pump NPSH Available, ft 11.9 10.4 9.4O'
*

ORS Pump NPSH Available, ft 16.8 15.3 11.0

Notes:

(1) Limit for implementing SGR via le CFR 50.59 (see Section 2 2.29.1)
_ _ -

OL
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2.2.29.4 Main Steam line Break Containment Analysis
,

The existing main steam line break (MSLB) containment analysis was

included in the Technical Specification change package of f eference (96).

The analysis consisted of mass and energy release $ fv a wide range of
i

postulated break sizes and initial eactor power levels, Westinghouse

performed the analysis using the LOFTRAN computer code (99), Containment
.

>

uansient response was calculated for each case by SWEC with the LOCTIC

code (98). The impact upon these analyses of operation with replacement

steam generators was assessed in Reference (100), That evaluation is

summarized here.

The relevant inputs to the Reference (96) MSLB containment analyses

.ere reviewed and compared to those same parameters for the replacement -

steam generators, Two parameters, inclusion of the steam outlet nozzle

integral flow restrictor and the lower secondary side masses at _ power

conditions, are expected to have an impact on the containment peak

pressure and temperature analysis. The inclusion .of the steam outlet

nozzle integral flow res*,rictors significantly limits-the feasible break
size. The reduced break size limits the rate at which the mass and energy

.

is removed f rom the secondary side of the steam' generators. This, in

turn, limits the maximum expected containment pressure and temperature.

The analyses supporting Reference (96), documented in Reference (101),

included a sensitivity to the maximum break size. The reduction of- the

break area to the hrea _of the steam generator outlet nozzle flow

restrictor showed a significant reduction .in both the containment peak-

pressure and peak temperature.,

.

113
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The initial mass on the ,econdary side is lower for the replacement
O ,

!Steam generators than it is for the current steam generators. This will
;

be a benefit for the containment analysis since a lower initial mass ;
,

cannot remove as much energy f rom the steam generator secondary, if this
,

were accounted for in the containment analyses, it would lower the peak
:

pressure and temperature slightly,

i

i

The replacement steam generators have a beneficial impact on the '

cale'..q 3 of the containment peak pressures and temperatures. The i

sma i e t 5,.u st 'he steam nozzle integral flow restrictors limits
the rau a Nn udss and energy enter the containment. This has been

'

t hrrw ti to be a bsinefit in previous sensitivity studies. In addition, there

is a small reduction in the secondary steam generator mass that, although

unquantified, provides an additional margin. The other pa'rame te rsO .

+
important to containment analysis for the limiting cases remain

unchanged. Therefore, the cumnt containment analyses for the main steam

line break remain bounding.
,

,

t

O.
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2.2.30 LTOPS Mass Addition and Heat Addition Transients

Transient analysis calculations were performed (102) to determine the

maximum pressure overshoot over the low temperature overpresjure

protection system (LTOPS) setpoints in the event of a design basis los

temperature overpressurization ev en t., These calculations included a

sensitivity evalution to determine the impact of a reduction in RCS volume

due to steam generator tube plugging. The calculations revealed that

overpressurization becomes slightly more limiting with increased steam [
generator tube plugging. As such, steam generator replacement provides

,

an analysis benefit since it results in an increase in RCS volume, and a
,

decrease in LTOPS setpoint pressure overshoot.

.

O Reference (102) analysis conservatively assessed LTOPS 'setpointThe

pressure overshoot for SGTP levels from 0% to 40%. Furthermore, the

Reference (3) analysis demonstrates that the Model 51F steam generators '

may be considered a replacement component for the Model 51 steam |

generators. As such, the Reference (102) analysis remains valid for North

Anna 1 operation with replacement steam generators.

.

Because the North Anna Unit 1 heatup and cooldown curves and LTOPS

setpoints expire at a burnup occurring shortly af ter steam generator

replacement, it is expected that the proposed revised heatup and cooldown

curves and LTOPS setpoints based on the Reference (102) analysis will be

approved by the NRC prior to steam generator replacement.

'

L0
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2.3 DETAILED CORE THERMAL / HYDRAULICS ASSESSMENT

O
The purpose of this section is to outline the impact of steam generator

replacement on the detailed core thermal / hydraulics (T/H) analyses and

methods for North Anna Unit 1.

I
|

A North Anna implementation analysis (13) of the Virginia Power |

Statistical DNBR Evaluation Methodology (14) was submitted to the NRC in

1987 (16) and approved in 1989 (15). This analysis methodology replaced l

the Westinghouse Improved Thermal Design Procedure (ITOP). In the !

Statistical DNBR Evaluation Methodology, a series of nominal T/H

statepoints are randomly varied to account for the impact of key T/H !

analysis parameter uncertainties, Each random statepoint is subjected

to a detailed core T/H analysis to determine the statepoint's minimum

departure from nucleate boiling ratio (DNBR). The DNBR results are

subjected to a statistical evaluation to determine the ONBR standard

deviation associated with each nominal statepoint resulting from the

random variation of T/H analysis parameters, The standard deviations are

then correlated as a function of a system parameter (e.g., RCS temperature

pressure) to permit the maximization of the standard devietion overor

the entire range 7f operating parameters. The nominal statepoints

included several statepoints at both thermal design flow and at low flow
.

conditions.

The North Anna Statistical DNBR Evaluation Methodology implementation

analysis (13) revealed that 87% of the random variation in the DNBR

standard deviation is - described by a linear function of core %1et
,

116
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,

_ temperature that is maximized at low inlet temperatures. A low

temperature statepoint based on an assessment of the postulated cooldorn ;

;

events was chosen to maximize the DNBR standard deviation. !

1

The design average RCS temperature at full power for North Anna Unit

I will remain between 580 8'F and 586.8'F following steam generator

replacement as allowed by the Reference (13) Statistical DNBR Evaluation
+

Methodoiagy inplementation analysis and the safety evaluation for reduced !
temperature operation (7). Because the - implementation analysis (13)--

conservatively maximized the ONBR standard deviation by demonstrating
i

that it is a strong function of inlet _ temperature, and because the RCS

flow rate associated with steam generator replacement is expected to be

well above the Technical Specification minimum measured RCS flow rate
,

requirement (284,000 gpm), the Reference-- (13) implementation knalysisO '

remains valid following steam generator replacement. Ensuring that

transient T/H analysis DNBR's remain above the statistical DNBR limit will

continue to ensure that the onset of DNB will be avoided at a 95*
1probability /95*. confidence level,
.

b

An evaluation of the applicubility of existing T/H analysis ~ methods *

and transient T/H analyses is performed for each reload core. An example
,

of this evaluation is found in Reference (103) The- following_ sections

describe the. releva" evaluations considered in .the reload

. thermal / hydraulics evaluation as th~ey relate to: steam generator-
replacement.

i

LO :
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2.3.1 RELOAD T/H EVALVATION CONSIDERATIONSO
2.3.1.1 Single Rod Withdrawal .

As described in Section 2.2.17, the results of the Single Rod

Withdrawal at Power event analysis are evaluated on a reload basis in the

reload thermal / hydraulics evaluation calculation. For each reload core,
,

it is verified that less than 5*. of the fuel rods have radial peaking

factors in excess of 1.55.

.

The single rod withdrawal at power DNBR verification descrit'ed .above

remains valid provided the Technical Specification minimum measured RCS

flow rate (total RCS flow rate 2284,000 gpm) and average RCS temperature

requirements are met. Because this requirement is expected to be met with

margin, steam generator replacement presents no safety considerations for

this transient evaluation. ,

2.3.1.2 Statically Misaligned Rod

The peak radial power factor, FAH, resulting from a rod out'of position

is calculated for each reload core. The reload T/H'vealuation presents
,

an _ allowable FaH below which any calculated reload peak radial power

factor will not result in.a minimum DNBR below~the design 1imit minimum'

,

ONBR. The allowabl '4H has been calculated for the design thermal
,

hydraulic conditions which will bound Unit 1 operation following steam

generator replacement.

118
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I

O A dropped bank FAH limit is not evaluated for North Anna, since North
'

Anna is a negative flux rate trip plant. The dropped bank FoH parameter ;

is only relevant for turbine runback plants.
1

i

The statically misaligned rod verification described above remains i

valid provided the Technical Specification minimum measured RCS flo t rate

(total RCS flow rate 2284,000 gpm) and average RCS temperature

requirements are met. Because these requirements are expected to be met

with margin, steam generator replacement presents no safety
,

considerations for this accident evaluation.

2.3.1.3 Bypass Flow Rate

The current assessment of the bypass flow rate presented in the reload

thermal / hydraulics evaluation remains valid for North Anna operation .

following steam generator replacement. Steam generator replacement and

its associated ef fect on total loop resistance and RCS flow rate will have

an insignificant effect on the fraction of total vessel flow assumed

unavailable for core heat removal.

2. 3.1. 4 Core Thermal limits

,

The Technical Specifications present core thermal- limits,

overtemperature -and overpower AT trip setpoints,- and an F(AI) function

applicable to a thermal design flow rate of 284,000 gpm. These parameters

remain _ valid provided the Technical Specification minimum measured RCS

flow rate requirement (total RCS flow rate 2284,000 gpm) is met. Because,

119
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this requirement is expected to be met with margin, steam generator
~

replacement presents no safety considerations for thest parameters.

.

The Technical Specifications also present core thermal limits,

overtemperature and overpower AT trip setpoints, and an F(al) function

generated assuming a minimum measured flow rate of 275,300 gpm. These

parameters will automatically expire following steam generator

replacement; as such, they present no considerations for operation

following steam generator replacement.

2.3.1.5 Axial Shape Verification

The Relaxed Power Distribution Control (RPDC) methodology (104)

permits plant operation with a wide range of allowable axial power skewing

by testing potential axial power profiles against the criteria of the ONBR

limit and fuel centerline melt. In the case of the former, shapes may-

be tested against the axial offset envelope to verify DNBR protection for

overtemperature ai ennts, and as Loss of Flow Accident (LOFA).

preconditions to verify protection for all non-0 Tai events; in addition,.

the shapes are tested for fuel Centerline melt by calculating their peak

linear powers, and comparing those values against the linear power limit.

There are no direct e.f fects of steam generator replacement on- axial

shape verification. Steam generator replacement indirectly af fects ?.he
.

. total RCS flow rate; this affects the coolant temperature rise across the

core and, in turn, the degree of axial power shape skewing. These effects

h are explicitly modelled in the reload core design process.

120
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O The axial shape methodology described below remains valid provided the

Technical Specification minimum measured RCS flow rate (total RCS flow
,

irate W84,000 gpm) and average RCS temperature- requirements are met. |

t

Because these requirements are expected to be met with margin, steam
|

generator replacement presents no safety considerations for
,

thermal / hydraulic axial shape verification.
>

f

:
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;

2.3.1.5.1 Loss of Flow Analysis

,

|
The condition ! (normal operation) axial power profiles are evaluated

as potential loss of Flow Accident (LOFA) precorditions. The LOFA is the

limiting non-0 TAT DNB event; the OTAT events are examined as described
,

in Section 2.4.1.5.4.

iFor the loss of flow shape evaluation, each potential Condition I axial
,

power profile is a potential LOFA precondition. Since an acceptable LOFA -

tiansient DNBR was obtained in the licensing basis analysis with a

1.55-cosine axial power profile -it is necessary to show that- predicted

reload RPDC shapes are conservatively bounded by the 1.55-cosine as a LOFA

precondition. A comparison calculation is performed at the LOFA

checkpoint to simulate the LOFA DNBR shape sensitivity at the' time of

minimum DNBR.
e

2.3.1.5.2 Locked Rotor Analysis

It is also necessary to consider the impact of ax111 power shapes which

may be experienced by the reload core on-locked rotor analysis results.

Past analyses have shown that the shape DNBR sensitivity is the same at

the LOFA checkpoint as it is at the locked rotor statepoint. In other ;

words, when the 1.55-cosine shape is bounding the LOFA,. it is generally

found to be bounding for the locked rotor. Therefore, the LOFA shape

verification results are typically utilized as a surrogate for an explicit'

locked rotor shape verification.

O
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2.3.1.5.3 Overpower Calculations
O

Overpower calculations are performed for each RPDC axial power

profile, both condition I and II, by converting the maximum FQ, which is

non-dimensional, into a dimensional linear power, which has units of kW/f t

This linear power is then Compared to the reload safety analysis checklist

(RSAC) linear power limit, which is based on the linear heat rate required

to meld the fuel at its centerline. The calculations ir.clude corrections

for uncertainty, xenon distribution, grid locations, fuel densification,

gamma heating, and fuel stack neight reduction.

2.3.1.5.4 Axial Offset Envelope Verification

O '

sect 4 " 2.3.2.5 2 eiscvssed the o"Ba e<>iv ti " #r the aeoc " ae, rer

the limiting non-0 TAT event, which is the LOFA. A separate evaluation

is performed for the OTAT class of DNBR events. The verification of the

A0 envelope ensures that adequate DNB protection is provided by the OTAT

function for all of the potential Condition I and II axial power profiles

generated in the core design analysis.

The OTAT setpoint is an- allowable core temperature rise as a function ~

of T and pressure. Upon reaching the setpoint, which is based upon3yg

DNBR core thermal limits, a plant trip occurs, thus providing appropriata

i DNB protection. The limit lines are based upon a 1,55 cosine axial power

profile. If the- profile skews sharply upward or downward, however, the

DNBR effect may be more severe than that of-the 1.55 cosine. To account.

| for this possibility, a penalty upon allowable AT,"as a function of power -
,
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asymmetry is assessed.

O The penalty is called f(Al), and takes the form

of a percentage penalty on allowable AT. The f(AI) function is developed

from the axial off set envelope, which is a boundary of constant pressure,

flow, inlet temperature and DNBR. The present methodology prescribes that

it be developed from the 1,55 cosine axial power shape and several sharply

ste.ed power profiles.
l

~|

|

!2.3.1.6 Available Retained DNBR Margin and Penalties J
|

I

The Statistical DNBR Evaluation Methodology (14) implementation \

analysis for North Anna Unit 1 (16),(15),(13) established a statistical

DNBR limit (SDL) of 1.26. The dif ference between this value and the WRB-1

CHF correlation (45),(46) limit of 1.17 represents the impact of a

combining key DNBR analysis parameter uncertainties in a statistical
i

manner, Transient analyses are performed against a 1.46 design DNBR
.,>

limit. The percentage difference between the design DNBR limit and the

SDL represents generic retained margin,. egainst which censities may be d

assessed to account for the DNB ef fect of ;ges in plant operating

conditions or analysis methodology. Analysis DNB margin is the percentage

dif ference between the minimum transient analysis DNBR and the design DNBR

limit. Although it is atypical, this margin has been occasionally

utilized to facilitate the justification of changes in plant operating
conditions. ,

The assessment of penalties against generic retained margin is

typically accomplished through the use of a DNBR. partial derivative. 'To

facilitate the evaluation of proposed T/H methodology or operating
f
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i

O parameter changes, the maximum DNBR partial derivative for the parameter

in question is calculated by enmining the marginal of fect of changes in

the parameter on the calculated DNBR over a range of opera. ting conditions. $

The product of the percentage change in the parameter in question, and

the bounding DNBR partial derivative with respect to the parameter,

provides a penalty which may be assessed against available retained margin

to account for the effect of the parameter change. '

1

Each reload thermal / hydraulics evaluation consolidates and summarizes

ONBk penalties applicable to the reload core in question. The penalty

which has been applied to account for the reduction in minimum measured

RCS flow rate to 275,300 gpm may be removed following steam generator

replacement since the Technical Specification will revert to 284,000 gom.
_ Other penalties must be considered on a case-by-case basis in th'e reload

thermal / hydraulics evaluation to determine if they remain applicable

following steam generator replacement. '

.

2.3.1.7 Main Steamline Break

A main .teamline break generic thermal / hydraulics analysis has been

performed and documented in Reference (105). This analysis allows the

verification of MSLB transient thermal / hydraulic s results by the-

performance of a screening check. The Reference (105) generic

thermal / hydraulics analysis remains valid provided- the Technical
.,

Specification minimum measured RCS flaw rate (total RCS flow rate 2284,000

gpm) and average RCS temperature requirements are met. Because this

requirement is expected to be met with margin, the Reference (105) generic

125
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!

l

main steamline break analysis remains valid for North Anna 1 operation !.@
following steam generator replacement. |

!

!
1

The discussion in Section 2.2,22 may be consulted for further f
,

nformation on the main steamline break transient analysis,_
,

i
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3.0 AD0!TIONAL SAFETY AND OPERATIONAL CONSIDERATIONS

ihe preceding section has documented the impact of operatica with

replacement steam genera tors upon the NSSS and containment safety
analyses. Steam generator replacement creates specific physical plant

changes which may have additional safety-related effects on operations,

further, the analysis ef fects discussed previously have the potential for

changing certain operational documentation and procedures. These
'

addittohal safety and operational considerations which arr within NSA
,

scope are addressed below. These considerations were: !

I Confirmation of Reactor Protection System (RPS) setpoints, Emergency
Safety Features Actuation System (ESFAS) setpoints, and Technical

iSpecifications values.
;

2. Assessment of increased RCS flow rate

3. Evaluation of Steam Generator Replacement impact on Emergency-
Operating Procedures and horation/ dilution nomographs,

*

4. Recommended changes to Periodic Test Procedures, Nuclear Control Room
Operator Development Program (NCRODP) and other' documents.

,

Each of these considerations is evaluated-in the following sections.

Appendix B presents the changes to items listed above for operation with-

replacement steam generators as a result of the analyses addressed in this
,

report.

>

3.1 Confirmation of RPS and ESFAS Setpoints, and Technical

Specifications Values *

A review of. the North Anna Unit 1 Technical' Specifications and ESFAS
~

'

setpoint documentation revealed that no direct T S. changes are required,

to support operation following steam generator repla ement. At noted in
a
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Section 2.1 all T.S. changes made to accommodate North Anna 1 extended-O
SGTp will revert to the values in place prior to the extended SGTP

analysis effort. It should be verified that the following setpoints are

appropriately reflected in North Anna Unit 1 hardware.

North Anna 1 Technical Specifications Figure 2.1-1. Table 2.2-1, and

Table 3.2-1 were g,reviously modified to reflect reactor protection system

setpoints (OTAT, low flw, and high flux reactor trips) and reactor

coolant system flow rates applicable under conditions of extended SGTP

(8),(9), Turbine runback and rod withdrawal block setpoints were reset

by subtracting .03 from the proposed K1 and K4 values. These

specifications will revert to the values based on the previous design

conditions (284,000 gpm) following steam generator replacement, North

Anna 1 reactor protection system setpoints and minimum measured RCS flow

rate should be revised in plant Instrumentatior, and procedures to be

consistent with the values in the Tt ical Specifications. The large

break LOCA inalysis no longer requires two high head safety injection

pumps to be operable when one low head safety injection pump is out of

service. Appendix B presents the associated T.S. pages which were issued

with Unit I license amendments 153 and 154 for extended SG tube plugging

operation. The temporary changes for each affected T.S. have a note which

indicates that the change is effective 'for the period of operation until

steam generator replacement.'

The Tavg program and. associated setpoints should be revised to be

consistent with'the desired full power operating Tavg between 586.8'F and
-

SB0.8'F, Reference (118) recommends that Unit 1 operate at an RCS Tavg -
-'
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but will revert to the prior analysis basis. "10 CFR 50.59" -is an
indication that the appropriate accident analysis needs to be

;orporated into the North Anna analysis basis via the current steam

acnerator replacement safety evaluation. These revisions to analysis

basis will be reflected in the North Anna 1 Cycle 10 reload evaluation

process for operation following steam generator 1 placement.
1. Accidental Depressurization of the RCS: Current Basis
2, Accidental Depressurization of the Main Steam System (Credible

Steamline Break): Current Basis
3. Complete Loss of Flow: Current Basis (ext. SGTP analysis)
4 CVCS Malfunction (Boron Dilution): Prior Basis
5. Excessive Load Increase: Current Basis
6. Feed *ater Malfunction: Current Basis
7. Loss of External Load: Current Basis (ext. SGTP analysis)
8. Loss of Normal Feedwater: Current Basis (ext. SGTP analysis,)
9. Misaligned Control Rod / Bank and Dropped Rod: Current Basis

10. Partial Loss of Flow: Current Basis

11. Rod Bank Withdrawal at Power: Current Basis (ext. SGTP analysis)

12. Rod Bank Withdrawal from Suberitical: Current Basis
13, Startup of an--Inactive-Reactor Coolant Loop: Current Basis

14. Spurious Operation of the Safety Injaction System: Current Basis
15. Minor Secondary Steam Pipe Breaks: Current Basis

16. Misloaded-Fuel Assembly: Current Basis
.>

17; Single Rod Withdrawal at Power: Current Basis

18. Volume Control Tank Rtrture: Current Basis 4

19. Vaste Gas Lecay Tank flupture: Current Basis

20. Fuel Handling Accident Outside Centainment.: Current Basis-

21. Fuel Handling Accident inside Containment: Current Rasis

22. Major Secondary System Pipe Ruptures (Main Steamline Break): Current
Basis

23. Rupture of a Main Feedwatei Pipe (Main Feedline Break): Current Basis

'155'
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'

24. Control Rod Ejection: Current Basis
O 25. Steam Generator Tube Rupture: Current Basis

|

26. Locked Rotor and Sheared Shaft: Current Basis
!

27. Small Break LOCA: Current Basis
i28. Large Break LOCA: Prior Basis (Analysis reverts to the 15*, SGip North
iAnna large Break LOCA reanalysis, which is currently applicable to
|North Anna Unit 2 ar.d was previously applicable to North Anna Unit '

l.)
'

29. Containment Analysis: 10 CFR 50.59

30. LTOPS Mass Addition and Heat Addition Transients: Current Basis
t

The replacement steam generators have been evaluated for their impact

on radiological dose calculations for the main steamline break, steam

generator tube rupture, and the RCp locked rotor transients. In each 1

case, the existing dose calculations remain bounding for North Anna 1

O ever ti " it" the reniecement ste eenerators.
~

In keeping with standard practice, each reload core is evaluated to

verify that thermal / hydraulic design criteria are not exceeded. The

reload thermal / hydraulics evaluation r,onsiders each of the following:

1. Single Rod Withdrawal: This Condition-III accident is evaluated in
the reload T/H evaluation to verify that less than 5% of the fuel rods
would experience departure from nucleate boiling (DNB) during this
transient.

-2. Statically Misaligned Rod: The reload T/H evaluation presents a
comparison of the maximum radial power factor, FAH, resulting from a
rod out of position to the F4H which results in . DNB at - design
operating conditions. '

3. Bypass Flow Rate: The T/H evaluation presents an assessment of core
- bypass flow to verify that the assumed bypass flow rate remains
bounding for the. reload core design.

: 4. Core Thermal Limits: Each reload T/H evaluation verifies that the' D core thermal limits presented in the Technical Specifications remain
v applicable to the proposed core design.

156
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,

5. Axial Shape Verification: Predicted skewed axial power profiles for '

O each rCoad core are evaluated to ensure that they would not cause
thermal / hydraulic criteria to be exceeded at steady state conditions *

or during any non-LOCA transient.
,

6. Available Retained DNBR Margin and Penalties: The reload .T/H !evaluation summarizes available retained DNBR margin and penalties
i

apolicable to the proposed reload core design. Retained DNBR margin
|is used to account for generic or cycle specif t: 1ssues affecting the ;thermal / hydraulic design of the core.
t

7 Main Steamline Break: The main steamline break accident is assessed
to ensure that the DNBR criterion continues to be met for the proposed
reload core design,

;
,

in addition, the effects of SGR on post-LOCA recirculation switchover' I

time, post-LOCA shuto wn reactivity, and low temperature oserpressure
. 3

protection system setpoints (heat and mass additio. transients) have been '

evaluated and deter: 1ed not to Le adversely impacted by SGR.
:

:
i.

,

t

h

>

$

4

O.
.

,
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,

4.0 CONTAINMENT ANALYSIS IN SUPPORT OF STEAM GENERATOR REPLACEMENT |O i

|

The existing containment analyses form the basis for the current

Technical Specification limits on operating containment r nditions (T.S. !

Figure 3.6-1). The analyses (described in UFSAR Section 6.2) included

mass and energy releases for the large break LOCA, calculated by Stone

and Webster with the LOCTIC code, and mass and energy releases for the-

main steamline break accident, calculated by Westinghouse with the

LOFTRAN code. These mass and energy releases were used in LOCTIC to

analyze the containment transient behavior for a number of limiting cases

and initial containment conditions. The resulting Technical

Specifications limits on initial containment temperature and pressure

represent those conditions which, if they exist at the time of the

limiting accidents analyzed, allow the analysis results to nieet all;

applicable acceptance criteria.
i

1

The acceptance criteria are grou,9ed into two categories: 1) those which

ar; related to containment integrity (peak pressure, peak temperature,

containment depressurization) and 2) those which are related to

maintaining adequate operating conditions for key safeguards pumps (i.e.,

net positive suction head (NPSH) analyses). The following statements were

taken from the NRC Safesy Evaluation Report for the containment analyses, -

in which the NRC states conclusions concerning the acceptability of the.
,existing analysis results.

_ _

O
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From Section 4.0, Summary
iO

" The results of the analyses show that none of the containment
design bases are violated. That is, the following inequalities
remain valid:

Peak pressure: 44.1 psig (LOCA), 44.9 psig (M5LB) < 45 psig
-

Depressurization to subatmospheric: 3310 seconds < 3600 sec-
'

Maintain subatmospheric pressure: -0.02 psig < 0.0 psig "
-

.

Thes ' basic containment design acceptance criteria and the related

Np5H requirements form the bounds of acceptable evaluation results for *

the evaluation of replacement steam generators. Operation with the

replacement steam generators can be implemented via the 10 CCR 50.59

process if re6nalysis results are within these limits. '2or peak

calculated containment pressure, the acceptance limit is 44.1 psig, since

Technical Specification 3.6.1.2 specifies that leak rate testing be

O verre<mee ita t8e cont 4nment et nressere ere ter t8 n er e,e 1 te ta4,
,

value.

1

It was concluded that the best means to confirm the at.ceptability of
analysis margins for key containment analysis parameters, while

implementing the SG-replacement via the 10 CFR 50.59 process, was to use

the NRC-approved Westinghouse mass and energy release model to reanalyze

the LOCA containment releases. The Westinghouse model incorporates

features which provide more explicit modelling of key phenomena fo r.

improved calculatiot of mass -and energy relesses throughout all ' phases

. of the LOCA transient. The f.ources of mass and energy considered i.n the ~ i

analysis include ill source: within the- . reactor coolant ' system,

..
_ accumulators and pumpeo :;fety; injection, in accordance with guidelines

'
- presented in Section'6 2.1 3_of the Standard Review Plan.

.
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The mass and energy data were generated for break locations and assumed

failures which were confirmed to be limiting in the existing UFSAR

analyses. Mass and energy releases were calculated for the' pump suction j
i

double-ended guillotinr rupture (PSOER) and hot leg double-ended

guillotine rupture (HLDER) breaks.
.

.

!

The containment response analysis consists of a peak pressure
analysis, a depressurization analysis and an analysis for the ,

recirculation spray and low head safety injection (LHSI) pumps which
f

confirms that adequate NPSH is available. The limiting break for peak.

pressure is the HLDER. The PSOER with minimum engineered safety features

is the limiting break for depressurization analysis and for the LHS! pumps
;

NPSH analysis, For inside recirculation (IRS) and outside er. circulation

(ORS) pump NPSH analyses, the HLDER with maximum ESF produces the limiting

conditions. The mass and energy data from each of the,e scenarios was

analyzed with the LOCTIC computer code,
,

The peak calculated containment pressure from the revised analysis is *

43.94 psig, which is less than the existing analysis value of 44,10 psig

in tne UFSAR analysis. This result provides confirmation that adequate

analysis margin exists to support'the 10 CFR 50,59 assessment of operation

with replacement steam generators,

The 'depres suri zi. tion analysis is performed to show that the

containment can coqservatively be returned to subatmospheric conditions

within one hour and remain subtamospheric thereafter. The -revised

depressurization analysis results meet all applicable regulatory limits, -

,

160
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\i.e., the containment is depressurlZed in less than I hour and conditionsO ,

remain subatmospheric thereafter. !
I

,

The analysis of available NPSH was performed using the limiting break
,

scenarios for the LHS! pumps, the IRS pumps and ORS pumps. The

Westinghouse mass and energy data was used in conjunction with LOCTIC

calculations to provide the energy releases and containment conditions
i

for use in the analysis. '

;

i

To obtain acceptable margin in available NPSH for the LHS! pumps, it

was necessary to reduce the RWST setpoints for LHSI recirculation
transfer. The setpoint for both manual and automatic recirculation--

transfer were redu:ed by 5.5% from their existing values. This provided

O increased NPSH for the LHSI pumps, and was implemented in conjunct' ion with

revised assumption for duration of the automatic LHS! recir:ulationa

tra m fer sequence. The net of fect was a slight benefit in total available

RWST volume assumed at the completion of the automatic recircu'ation
transfer;

The revised analysis results indicate that available NPSH exceeds ti.e

minimum required for the LHSI,1RS and ORS pumps throughout the LOCA

transient. These results are conservative for all allowed combinations

of operating conditions within current Technical Specification limits.
!

,

t

LO
.
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O ;

4,1 Main Saeam Line Break Containment Analysis

The existing main steam line break (MSLB) ' containment analysis |

,

t'

included mass and energy releases far a wide range of postulated break

sizes and initial reactor power levels. Vestinghouse performed the

analysis using the LOFTRAN computer code. Containment transient response

was calculated for each case by Stone and Webster with the LOCTIC code.

The impact upon these analyses of operation with replacement steam >

generators has been assessed and is summarized here.

The inclusion of the steam outlet nozzle integral flow restrictors j
significantly limits the feasible break size, which limits the rate at

which the mass and energy is removed from the secondary side of the steam

generators, and reduces the maximum calculated co.itainment pressure and i

temperature. Sensitivity analyses confirm that break area equal to-the

area of the steam generator outlet nozzle flow restrictor .significantly

reduces both the containment peak pressure and peak temperature.
t

The -initial mass on the secondary side is less for the replacement-

.;eam generators than that assumed in the existing analyses. This will

te a benefit for the containment analysis- since a lower initial mass '

cannot remove as much energy from the steam generator secondary. If this

were accounted for in the containment analyses, it would lower the peak-

. prcssure and temperature slightly,
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ine replacement steam generators have a beneficisl 'mpact on the. . <

calculatica of :.he containment peak pressures and temperatures following

a main steamline break. The smaller break area of the steam nozzle

integral flow restrictors limits the rate at which mar and energy enter

the contaff' cit. This has been shown to be a benefit in previous
sensitivity studies, in addition, there is a small reduction in the

secondary steam generator mass that, although unnuantified, provides an

additional margin. The other parameters important to containment "''

analysis for the limiting cases remain unchanged. Therefore, the current

containment analyses for the main steam line break remain bounding,

a

$

.

O
s
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!
5.0 ADDITIONAL SAFETY AND OPERATIONAL CONSIDERATIONS !O

The preceding section has documented the impact of ' operation with

replacement steam genen tors upon t 'SS and containment safety
sanalyses. Steam generator replacement ates specific physical plant

changes ,<hich may have additional safety-related effects on operations.

Further, the analysis ef fects discussed previously have' the potential. for

changing certain operational. documentation and procedures. These

additional safety and operational considerations which are within NSA

scepe are addressed below. These considerations were:

1. Confirmation of Reactor Protection System (RP3) setpoints, Emergency
Safety Features Actuation System (ESFAS) setpoints, and Technical
Specifications values.

2. Assessment of increased RCS flow rate

3. Evaluation of Steam Generator Replacement impact on Emergency
Operating Frocedures and boration/ dilution nomographs.

4. Recommended changes to Periodic Test Procedures, Nuclear Control Room
Operator Development Program (NCR00P) and other documents.

.

Reference (1) has documented changes to each of the above -items for

analyses evaluated within the scope of that report. These considerations

are summarized in the following sections.

5.1 Confirmation of RPS and ESFAS'Setpoints, and Technical

Specifications Values

A review of the North Anna Unit 1 Technical Specifications an'd' ESFAS

setpoint documentation revealed that no direct T. S. changes are required -

to support operation fol'Iowing-steam' generator replacement. As noted in

Section'2.0, all T. S. changes made to accommodate North Anna 1 Cycle 9

164
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- extended SGTP will revert to the values in place prior to the extended' i
SGTP analysis ef fort. It should be verified that the following setpoints

are appropriately refic-ted in North Anna Unit I hardware.

North Anna 1 Technical Specifications Figure 2.1-1, Table 2.2-1, and

Table 3,2-1 were previously modified to reflect reactor protection system

. ;nts (OTAT, low flow, ano high flux reactor trips) and reactor

coolant system flow rates applicable under conditions of extended SGTP

following North Anna 1 Cycle 9 re s ta r t . Turbine runback and rod

withdrawal block setpoints were reset by subtracting .03 from the proposed

K1 and K4 values. These Unit 1 Technical St ''ications will revert to
the values consistent with design conditions (e.g., 284,000 gpm)

following steam generator replacement. North Anna 1 reactor pr,otectionC
\

system setpoints and minimum measured RCS flow rate must be verified in

plant hardware and procedures to be consistent with the Technical

Specifications.

The Tavg program and associated setpoints should be revised to' be

consisten.t with the desired full power operating Tavg between 586.8'F and

580.8'F. Reference (1) documents a recommendation that Unit 1_ operate

an RCS Tavg of SB0.8'F following steam generator replacement. This-at

equals the Unit 2 value.

The large break LOCA analysis no longer requires two high head _ safety

injection pumps to be operable when one low head safety injection pump

is out of service.
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The containment reanalysis has assumed - a reduction in the RWST() setpoints for LHSI recirculation transfer. The setpoint for both manual

_and automatic recirculation transfer were reduced _ by 5.5% from their
existing values. The revised setpoints are:

LHSI Recirculation Auto Transfer Setpoint = 19.4% span *

LHSI Recirculation Manual Transfer Setpoint = 22.8% span

The UFSAR, Emergency Operating Procedure, and NCRODP changes necessary

to reflect these revised setpoints are provided in Reference (1).
,

.

O

.

d
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.
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6.0 CONCLUSIONS

The Reference (1) Technical Report presented all UFSAR Chapter 15

accident analyses applicable to North Anna 1 operation following steam
generator replacement. The appropriate analysis for each accident has

,

been identified.

In consideration of UFSAR Chapter 15 accidents, it has been determined

that steam generator replacement does not- involve an unreviewed safety

question as defined in 10 CFR 50.53 Specifically:

1. The probability of occurrence or the consequences of any accidents

or malfenction of equipment important to safety previously evaluated

in the safety analysis report is not increased by the steam genera')r
- replacement. Applicable design constraints were analyzed and none -

were _ found to be more limiting than those currently documented in the

UFSAR, provided North Anna Unit 1 is operated in accordance with the

Unit 1 Technical Specifications that will be applicable' following
steam generator replacement.

2. The possibility of an accident or malfunction of equipment of a

different type than previously evaluated in - the safety analysis'

report is not created. Steam generator replacement'does not involve.

any alterations to the physical plant which would introduce any new

or unique operational modes or accident precursors. With r.espect-to

-accident analyses, the Model 51F steam generators may be considered

a. " replacement" component for the existing Model 51 steam generators..

A!

! V- As such, their performance does not create conditions that would lead

169-
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,

to an accident or. equipment malfunction beyond - the scope of '. thoseO
already evaluated in the safety analysis report.

3. The margin of safety as defined in the basis for any Technical

Specification is not reduced by the proposed change. The replacement

steam generators have been demonstrated to insignificantly affect the

transient system response during postulated- UFSAR Chapter 15

accidents. Accident analyses for all UFSAR Chapter 15 transients have
-

been performed which bound allowable operation in accordance with the

North Anna 1 Technical Specifications that will be applicable

following steam generator replacement. All accident analyses meet

their respective acceptance criteria. It may, therefore, . be

concluded that steam generator replacement does not decrease the

margin of safety as defined in the basis for any Technical
Specification.

No Technical Specifications changes are required to support North Anna

Unit 1 operation following steam generator replacement. The Technical

Specification changes made to support North Anna 1 operation with exter:ded

steam generator tube plugging will automatically revert to values -

applicable prior to the extended SGTP effort. As described in Section

4.1, North Anna.1 reactor protectien system and turbine runback setpoints,

and the minimum measured RCS flow rate should be revised in plant hardware -
~

and ' procedures to be consistent with the values in .the- Technical-

Specifications' and in supporting accident analyses. In addition, plant
Pd setpoints and .EOP setpoints to reflect the reduced LHSI recirculation

170
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,

|
'

transfer setpoint should- be revised- in accordance with the design.

! information in Reference (1).
!

!
,

! -.

!

These revisions to analysis basis will be reflected in the North Anna-,

i *

1 Cycle 10 reload evaluation process for operation- following steam-
.
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.

.

REFERENCES =

-(1)- J. R. Harrell: " Safety Analyses and Evaluations Supporting North'
Anna - 1 Operation Following Steam. Generator Replacement,"
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Appendix B

Summary of Procedure and Setpoint Changes
Associated with Accident Analyses
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NUCl. EAR REGULATORY COMMISSION*
!.

wAseoTou. o.c. aus

Q \ ,' .. #,,

VIRGINIA ELECTRIC AND POWER COMPANY

OLD'00 MINION ELECTRIC COOPERATIVE

DOCKET NO. 50-338

NORTH ANNA POWER STATION. UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No.153
License No. NPF-4

1. The Nuclear Regulatory Comission (the Comission) has found that:

A.
The application for amendment by Virginia Electric and Power Company,
et al., (the licensee) dated January 28, 1992, as' supplemented-
February 27, 1992, complies with the standards and requirements of
the Atomic Energy Act of 1954, as amended (the Act), and the
Comission's rules and. regulations set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Comission;

C. There is reasonable assurance (i) that the activities authorized by-
this amendment can be conducted without endangering the health and
safety of the public,-and (ii) that such activities will be conducted
in compliance with the Comission's regulations;

D. The issuance of this amendment will not be inimical to the comon
defense and security or to the health and safety of.the public; and

E.
The issuance of this amendment is in accordance with 10 CFR Part 51
of the Comission's regulations and all applicable requirements have
been satisfied.

Q -

_ . . . , . _
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2. Accordingly, license condition 2.0.(1) to Facility Operating License.
NPF-4 is modified to read as follows:**

t

(1) Maximum Power level

VEPC0 is authorized to operate the' North Anna Power Station,
Unit No.1, at reactor core power levels not in excess of 2893
megawatts (thermal).*

*The maximum reactor power level shall be limited to 2748 megawatts
(thermal) which-is 95% of RATED THERMAL POWER in accordance with the
licensee's submittal dated January 28,1992 (Serial No. 92-042) for
the period of operation ur..ll the steam generator replacement.

3. In addition, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment, and paragraph 2.D,(2) of Facility Operating License No.
NPF-4 is hereby amended to read as follows:

(2) Technical Soecifications

O
.

The Technicai SPecificatioas contained in Appendices A aad 8. es
revised throu
the license. gh Amendment No.153 , are hereby incorporated. inVEPCO shall operate the facility in accordance-
with the Technical Specifications.

4
This license- amendment is effective as of its date of issuance.

FOR T E NUCLEAR REGULATORY COMMISSION

%R . -

H sert N. serko . Director
Project Directorate 11-2
Division of Reactor Projects .1/II
Office of. Nuclear Reactor Regulation

Attachments:
1. Page 4 of License .
2. Changes to the Technical

Specifications

Date of lssuance:

**Page 4 is attached, for convenience, for the composite license to reflect
this change.

. -
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(1) Maximum Power level

VEPCO is authorized to operate the North Anna Power
Station, Unit No.1. at reactor core power levels not
in excess of 2893 megawatts (thermal).*

(2) Technical Soecifications

The Technical Specifications contained in Appendices
A and B, as revised through Amendment No. 153, are
hereby incorporated in the license. VEPC0 shall
operate the facility in accorda,ce with the Technical
Specifications.

(3) Additional Conditions

The matters specified in the following conditions
shall be completed to the satisfaction of the
Commission within the stated time periods following
the issuance of this amendment or within the
operational restrictions indicated. The removal of
these conditions shall be made by an amendment to the
license supported by a favorable evaluation by the
Commission:

O virginia Eiectric and eower Compae, s8aii notc.
operate the reactor in operational modes 1 and 2
with less than three reactor coolant pumps in
operation,

d. VEPCO may use two (2) fuel assemblies containing
fuel rods clad with an advanced zirconium base
alloy cladding material as described in the
licensee's submittals dated "ebruary 20, 1987
and September 30, 1988.

If Virginia Electric and Power Company plans toe.

remove or to make siunificant changes in the
normal operation of equipment that controls the
amount of radioactivity in effluents from the
North Anna Station, the Commissicn shall be
notified in writing regardless of whether the
change affects the amount of radioactivity in
the effluents.

*The maximum reactor power level shall be limiteo to 2748 megawatts (thermal)
which is 95% of RATED THERMAL POWER in accordance with the licensee's
submittal dated January 28,1992 (Serial No. 92-042). for the period of
operation until the steam generator replacement.

O -

Ame#omeat "o. *. ++. 84. *+. ,53
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O
ATTACHMENT TO LICENSL3MENDMENT NO. 153

TO FACILITY OPERATING LICENSE NO. NPF-4

DOCKET NO. 50-338

Replace the following page of the Appendix "A" Technical Specifications withthe enclosed page as indicated. The revised page is identified by amendment
number and contains vertical lines indicating the area of change. The
corresponding overleaf page is also provided to maintain document
completeness,

Remove Pace Insert Pace

3/4 5-3 3/4 5-3

O
,

.
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DAERGE?CYCORE COOutG SYSIBAS

ECCS SUBSYSTEMS Tavg 2 350'F

O.
UMITING CONDITION FOR OPERATION

3.5.2 Two incepencent ECCS subsystems snall be OPERABLE with ea0h subsystem
comprisac of:

One OPERABLE centnfugal enarging pump,a.

b. One OPERABLE low ! ead safety injection pump,

An OPERABLE flow path capable of transferring fluid to the Reactor Coolantc.

System wnen taking suction from tne refueling water storage tank on a safety
injection signal or from the containment sump when suction is transferred
during the recirculation phase of operation or from the discharge of the outsice
recirculation spray pump.

APPLICABILITY * MODES 1,2 ano 3.

ACTION:

With one ECCS subsystem inoperable, restore the inoperable subsystem toa. ^

\

OPERABLE status within 72 hours or be in HOT SHUTDOWN within the next 12*
hours.

|

c. In the event the ECCS is actuated and injects water into the Reactor Coolant
System, a Special Report shall be prepared and submitted to the Commission

pursuant to Specification 6.9.2 within 90 days describing the circumstances of
the actuation and the total accumulated actuation cycles to date. |

The provisions of Specifications 3.0.4 are not applicable to 3.5.2.a and 3.5.2.bc.

for one hour following heatup above 324*F or pnor to cooldown below 324'F.

*

Adherence to ACTION *a'shall require the following equipment OPERABILITY for the pened -
of operation until steam generator replacement:

-

With one low head safety injection pump inoperacle, two centrifugal charging
pumps (one in each subsystem) and their associated flow paths shall be
OPERABLE or be in HOT STANDBY within the next 6 hours, and be in HOT
SHUTDOWN within the next 6 hours.

NORTH ANNA UNIT 1 3/4 53 Amendment tio. 3,16,

O "7''"
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* UNITED STATES .! i
NUCLEAR REGULATORY COMMISSION -* #f.

wAssimoTon, o.c. asses

G(> -
h{ 67f

....*

VIRGINTA ELECTRIC AND POWER COMPANY

QLD DOMINTON ELECTRIC COOPEMTIVE

DOCKET N0_ 50-338

NORTH ANNA POWER STATION. UNIT NO. 1

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 154
License No. NPF-41

1. The Nuclear Regulatory Commission (the Comission) has-found.that:
A.

The application for amendment by Virginia Electric and Power Companyet al., (the licensee
letters dated January)31, February 10 and Februarydated January 8, 1992, as supplemented by

]' 25, 1992, complies
- with the standards and requirements of the Atomic Energy Act of 1954,

as amendad (the Act), and the Comission's rules and regulations setforth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of theComission;

C.
There is-reasonable assurance (1) that the activities authorized by-
this amendment can be conducted without endangering the health and-
safety of the public, and (ii) that such activities will be conducted
in compliance with the Comission's regulationi;

D.
The issuance of this amendment will not be inimical to. the comon
defense and security or to the health and safety of the public; and

E.
The issuance of this amendment is in accordance with 10 CFR Part- 51
of the Comission's regulations and all applicable requirements have -
been satisfied.

LO
~
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2. Accordingly, the license is amended by changes to the Technical Speci-
fications as indicated in the attachment to this license amendment, and
paragraph 2.0.(2) of Facility Operating License No. NPF-4 is hereby
amended to read as follows:

(2) Technical Soecifications

The Technical Specifications contained in Appendices A and B, as
revised throu
the license. gh Amendment No.154 , are hereby incorperated inVEPC0 shall operate the facility in acsordance
with the Technical Specifications.

3.
This license amendment is effective as of its date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

~

He ert N. Berko , Director
Project Directorate II-2
Division of Reactor Projec*.' - I/II
Office of Nuclear Riactor Regulation

Attachment:O
U Changes to the Technical

-

Specifications

Date of Issuance: March 3, 1992

-

O
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O
ATTACHMENT TO LICENSE AMENDMENT NO. 154

TO FACILITY OPERATING LICENSE NO. NPF-4

DOCKET NO. 50-338

Replace the following pages of the Appendix "A" Technical Specifications withthe enclosed pages as indicated. The revised pages are identified by
amendment number and contain vertical lines indicating the area-of change.
The corresponding overleaf pages are also provided to maintain document
completeness.

Remove Paaes Insert Paoes
2-1 2-1
--

2-2a2-6 2-62-9 2-92-10 2-10.
''4 2-15 3/4 2-15 -

O
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2.0
SAFETY UMITS AND UMTTING SAFETY SYSTEM SETTNGS

D SAFEW ! RJfTS

REACTOR CORE

2.1.1
The combination of THERMAL POWER, pressunzer pressure, and the hghest operating<

loop coolant temperature Uavg) shall not exceed the limbs shown in Fgures 2.11' for 3 bop
operation and 2.12 and 2.13 for 2 loop operation.

APPUCABli GT MODES 1 and 2.

ACTION:

Whenever the point defined by the combination of the highest operating loop average
,

temperature and THERMAL POWER has exceeded the appropriate pressunzer pressure line, be
in HOT STANDBY wrthin 1 hour.

RF ACTOR COOLANT SYSTEM PRFREURE

2.1.2 The Reactor Coolant System pressure shall not exceed 2735 psig.
9

AppuC ABit ITY: MODES 1,2,3, 4 and 5.

ACTION:

MODES 1 and 2

Whenever the Reactor Coolant System pressure has exceeded 2735 psig, be in HOT

STANOBY with the Reactor Coolant System pressu.e within its limit within 1 hour.

MODES 3,4 and 5 -

Whenever the Reactor Coolant System pressure has exceeded 2735 psig, reduce the
Reactor Coolant System pressure to within its limit within 5 minutes.

*

For tne period' of operation until- steam generator replacement. the combination of'
THERMAL POWER, pressurizer pressure, and the highest operating loop coolant -
temperature Uavg) shall not exceed the limits shown in Fgure 2.1 la.

NORTH ANNA UNIT 1 21 Amendment No.154
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O
Nominal Tavg - 586.8'F
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-,
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TABLE 3 21 '

OfE PARAMETERS

LIMIIS

2 Loops in Operation * * 2 Loops in Operation **
3 Loops in & Loop Stop & Isotaled Loop

.

PN he valvas ' Doen _ h Vahres Canawi
Reactor Coolant System T s 591*F

"
. g

Pressurizer Pressure 2 2205 psig *

Reactor Cooient Syseem 2 284,000 gptn ***

Total Fkw Rate |

W
a.

?
in

8
g .-

k
?

k,! h

8
,

,$'

.

I r+
* ,g Unit not appAcsNe during ellhor a THERMAL POWER rarnp increase in excess of 5% RATED THERMAL POWER per anipule.bor a THEfMAL POWER step incremos in oncess of 10% RATED THERMAL POWER.; -

j M y
; a * * vetues dependent on NRC approval of ECCS evaluelion for lhese con:Spons. 2-

E *** Tho' welue for the minimum atowsNo Reactor Coolant System Tota Flow Role is' reduced 10 268.500 gpm until slearn
' m

*

g_ genere8or a-;W=;;:.
y
U1
Jb
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Numberi 92-011
EOP -B'A S I S D0CU' ENT CHANGE

TO: NORTH ANNA PROCEDURES Wednesday , June 10 , 1992Attn: J. Daily
?

FROM: J. O. Erb
~

Innsbrook Technical Center i

Change to EOP Setpoint Document

_

Ihe subject document.page(s) I.1, I.3, I.4, I.5, I.6, ANDI.7 were changed.

These enanges revise setpoints I.1, I.3, I.4, and I.S to make
them cons 1:stant with Calculation EE-0093. Satpoints I.6 and I.7are newly created 7etpoints that will need to be in effect.following the SGRP-on NAPS Unit 1.

-No. Old Value New'Value
= = = = - -

_

I.1 26% 25% *
*3 Graph Revised GraphO !.4

.

29% 29% **
I.5 52% 46%
I.6 N/A 20%
.7 N/A 23%

* Thir setpoint is not currently'used in the NAPS EOPs

** The setpoint basis changed, not affecting the final
setpoint value '

The need for the new'setpoints was determined during
__

'

preparatory. Work for the NAPS Unit 1 SG replacement. Duringthis work it was noted that the existing setpoints I.1, I.3, I.4,
and I.5 were out of date and inconsistent.with calculation-EE-0093.

Engineering Programs Effect:
to-EOP' instrumentation. None,;no new parameters being-added

_!

!=plementation schedule: Incorporate in a timely manner.Changes are not urgent.

.

. O.

l

_ __ _ _ _ _ __ _ _- -_- _- _ _____- -___--___-- - --_- _
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92-011
Page 2 of 2O

Attachmen.. to this form provide additional information. If you haveany questions regarding this, please call.

0a o.Ea
J( O. Erb

Prepared by: ~

4 . - -

W. M. oppe p rer
~

Reviewed by: -de I-J ui 4-
,R. Eh Smith [

cc: L. C. Kidd -- Elec Eng, IN2W
J. G. Voissen -- NAPS Procedures '

NSA File 24.1.1 -- IN3SW
Records Management Project File ---INGSW (Original)

!

|

|

. .

1

-. ..
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P

i

Werth Anas PCg3 1

20p setpoint Won I.1
,

Revision 06/10/92
Parameter: RWST LEVEL

setpoint values 25%
i

Applicability: UNIT 1 & UNIT 2
Associated

| system / Component RWST/ECCS

Description

RWST level setpoint for transfer to containment sumprecirculation. .This value is used to verify that the automatic
actions to realign * as suction of the ECCS pumps from the RWST to ,

the containment sump have been initiated.
Display Data

Instrument Units Range Division Type Leettion
LI-QS-200A % 0-100% 2 METER E2-Ch-05LI-QS-2008 % 0-100 2 METER E2-C5-05LI-Q3-200C FEET 0-11 4 INCMES METER E2-C5-05LI-QS-200D FEET 0-11 4 INCMES METER E2-C5-05LI-QS-100A % 0-100 2 METER El-CB-05

-

LI-QS-1008 % 0-100 2 METER El-CB-05-O LI-QS-100C % 0-100 2 METER El-CS-05LI-QS-100D % 0-100 2 METER El-CB-05

Key Assumptions
.

None

Basis:

Reference 1 describes the ECCS design at North Anna where-switchover to sump recirculation is manually' initiate.t. at 28.3%level and automatic initiation is started at 24.9% level.
The automatic switchover setpoint is rounded to 25%'for use in
the North Anna EOPs. ,

References

1) Calculation EE-0093, " Refueling Water Storage Tank LevelCalibration", July 1989-

O
.

f

'

y ,,--n ,,-----.-w - - - - , , , - - , . - , - , . , , , ..m'<- . - - , . . - . - -
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North Anna Page 1

EOP Satpoint Not I.3 Revisient 6/10/92
Parameter RWST LEVEL

Batpoint Valust

RWST Level (%)
100

i
'

t i

90 '
'

|
-

,

I i i i

!80 !
- '

i

1- :
70 '

, , -_

--

SUBC00 LEDi
i;

RECOVERY i
60 ECA 3.1 '

,

i ,

'
i .

50 !,

,- .

F ,

i
~

., i

O x ,c,
. ,

,

i ;, ,

,

40 N' ' ' '
11 . <

~}\6 ii

\ , i 4

%
30 A ''

(i
'li

SATURATED %j
'O - RECOVERY, x,

,

ECA-3.2 1,t ,' '

i i , , ,,
,

3, . , . , , ,

s , , , iig ! Ni, , ,

:s ,

! \i
, , 1 < ,

,

x ,

0 1
, i i , , , ,

0 1 2 3 4 5 6 7 8 9

Containment SUMP level (ft)

Applicabilityt UNIT 1 & UNIT 2O
Associated
Byatan/ Component RWST/ CONTAINMENT SUMP

1

. -.
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I

N3rth Amma Page 2
f

EOP 8etpoint Not I.3 Revision 8 6/10/92 '

() Descriptient

combination of RWST level and containment sump level such that
4 ,

the total available water supply is equal to 50% of the pre-accident RWST water supply. This relationship is used as a
<

transition criteria from a subcooled to amethod following an SG tube saturated recovery
event. rupture with loss of reactor coolant

Display Datat 1

Instrument Units Range Division Type L6eation
LI-QS-200A % 0-100% 2 METER E2-CB-05 :

|

LI-QS-200B % 0-100 2 METER E2-CB-05LI-QS-200C FEET 0-11 4 INCHES METER E2-CB-05LI-CS-200D TEET 0-11 4 INCHES METER E2-CB-05LI-QS-100A % 0-100 2 METER- El-CB-05LI-QS-left t 0-100 2 METER El-CB-05LI-QS-100C % 0-100 2 METER El-CB-05LI-QS-100D % 0-100 2 METER El-CB-05
;

Key Assumptionst

(]J None
.

Basist ,

The transition criteria from
methods is defined ast the subcooled to saturated recovery

Vrwat + Max (0, Vsump - Vain) = V12

where Vrwat = water volume in RWST
Vsump = water volume in containment sumpVain = minimum sump water volume necessary to support NPSH _

'

requirements for the Recirculation Spray pumps.V12 = average of the technical specification for.theminimum average RWST water volume and. the waterveluLe corresponding to the RWST inaccessible
inventory. '

An indicated sump level corresponding to 1_ft 4 in was determined
to be adequate to satisfy NPSH requirements of the recirculation
spray-pumps in Reference 1. - -

Flow from the - LHSI. pumps is limited
to less than the maximum flow capacity of one MHSI pump (560

'

gpa). For these conditions, the available NPSH at a sump levelof i ft 4 in is expected to be adequate. Fron Reference 2 thecontainment sump level'and volume ara related as follows:
-

-

O
,

T

y p -.r. --#,_.~---w, ,y,,-y - , , ,ry -py, ,-w- ...,v . v.r.-r, ..,.,m.w_-,%.-r-~,-.s-,...---...-..,.-.-4--,e.-, _-_mv.--e..~ - - - - - . . .
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i

N3rth Anna Page 3

EOP setpoint Not I.3 Revision * 6/10/92O
7able 1 - Sump Level vs. Volume

Level (ft) Volume (cu ft)
............................
1.0 223
1.6 569
2.3 3,740

'>2.3 ***
,

*** add 10,000 cu f t/f t for elevation above 2.3 ft
Interpolating this datas

Volume at i ft 4 in = 415.20 cu ft = 3,106 gal

Automatic swi..chover of the LHSI pumps occurs at approximately25% of the RWLT span (Reference 3). However, for the North Anna
plant design, the containment quench spray pumps remain alignedto the RWST. From Reference 3,
QS pumps is 3355 gallons. the inaccessible volume for the

The volume of water initially in the RWST is at least 466,200gallons (Reference 3) so that

() V12 = (466,200 + 3,355)/ 2 = 234,777.5 gals
Therefore,

Vrwat = 2 3 4,777. 5
when vsump < 3,106 gr. (1 ft 4 in)

= 234,777.5 gal + 3,106 gal - Vsump-
when 237,883.4 gal > Vsump >3,106 gal

=0
when Vsump > 237,883.4 '

RWST indicated level is calculated as follows:-
(Values from Reference 3)

Exvst = (Vrwst - 16,788,'/(466,200 - 16,788) x 94.7%
Table 2 presents the calculated RWST level as a function of-containment sump level for use in the EOPs.

O

. . - . :
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!Worth Aaaa Page 4

EOF setpoint Not I.3 Revision: 6/10/92
'

i

Table 2
RWST Level Criteria for Transition from Subcooledto Saturated Recovery

Indicatd3[ Sump Volume RWST Volume Indicated |Sump Level (ft) (gal) (gal)
RWST 14 vel (%) ,

0.0 - 1.33 0 - 3,10G 234,777 461.6 4,256 233,627 462.3 27,977 209,906 414.9 221,095 16,788 05.1 237,883 0 <0i

Refersacest

1) E0P Satpoint No. M.9

() 2) Calculation SM-387 Rev 0, "RCS and Sump Liquid Inventories for
,

Core Damage Assessment", March 1996

3) Calculation EE-0093, " Refueling Water-Storage Tank levelCalibration Values", July 1989

.

O
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Marth Amma '

Page 1
EOP setpoint Wo I.4 Revision 06/10/92O > *> aws' 'evet
setpoint Values 29%

Applicability: UNIT 1 & UNIT 2
Associated
Syston/Compomaatt RWST

Descriptions

RWST level for preparing for switchover to containment sumprecirculation. This value is used to direct the operator toestablish valve alignment for cold leg recirculation operation.
Display Data:

Instrument Units Range Division Type Location
LI-QS-200A % 0-100% 2 METER E2-CB-05LI-QS-2008 % 0-100 2 METER E2-CB-05LI-QS-200C FEET 0-11 4 INCHES METER E2-CS-05LI-QS-200D FEET 0-11 4 INCHES METER E2-CB-05LI-QS-100A % 0-100 2 METER El-CB-05LI-QS-1008 % 0-100 2 METER * El-CS-05. LI-QS-100C % 0-100 2 METER El-CB-05LI-QS-100D % 0-100 2 METER El-CS-05

Key Assumptions:

None

Basis:

This value is used to direct the oswitchover to sump recirculation. perator to the procedure for
From Reference 1, the RWSTlevel switchover setpoint is 28.34. Rounding this value upward

to the nearest 1/2 division gives the final EOP setpoint value
L = 29%

References:

1) Calculation EE-0093, " Refueling Water Storage Tank LevelCalibration", July 1989

O
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,

W0rth Amma t

Page 1 |E0P setpoint Not I.5 Revision: 06/10/92() Parameter: RWST LEVEL

setpoint value: 464 '

Applicability: UNIT 1 & UNIT 2
i

Associated i
'

system / Component RWST

Descriptions
.

The average of the technical specification
for the minimum RWST iwater volume when full and the water volume corresponding to the :RWST switchover setpoint, converted into RWST level units.. This '

setpoint is used to determine if long term cooling will beavailable. If it is then a subcooledused. recovery procedure can be

Display Data:

Instrument Units Range Division Type Leontion
LI-QS-200A % 0-100% 2 KETER E2-CB-05LI-QS-2008 % 0-100 2 METER E2-CS-05LI-QS-200C FEET 0-11 4 INCHES METER * C2-CB-05LI-QS-2000 FEET 0-11 4 INCHES METER E2-CB-05

'

LI-QS-100A % 0-100 2 METER El-CB-05LI-QS-1005- % 0-100 2 METER El-CB-05LI-QS-100C % 0-100 2 NETER El-CB-05LI-QS-1000 % 0-100 2 KETER El-CB-05
,

Key Assumptions:

None

Basis

From Reference 1, this setpoint is calculated using the followingsteps: i

1) Take the average of the RWST water volume when full and thewater volume corresponding .to the RWST switchover setpoint..
+

2) Convert the water-volume calculated in step 1 into RWST levelindication in plant specific units.
i

Automatic switchover of the LHsI pumps occurs 'at approximately
25% of the RWST span (Reference 2). _However, for the North Anna-
plant-design, the containment quench spray pumps remain aligned-
to the RWST and-can continue to operate until RWST volume reaches1 -

.3355 gal. Therefore, the volume of water in the RWST which is 1

-

unaccessible is only 3355 gallons (Reference 3). Also from
,Reference 3, the volume of water in the RWST when full' (ie. , at -
Ithe TS-minimum acc 3 table normal level) isL466,200 gallons. Thisvalue is-equivalent to 94.7% level indication. The setooint valoa
|

1
_ _ . , _ - . _ . _ _ _ - . - _ , . . _ --- _ _____- ,._ _._- -... _ - - - . -
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Worth Amma Page 2

top setpoint Wo I.5 Revision: 06/10/92() Basist (Continued)

is calculated to be the average of these two

Vavg = (466,200 + 3,355)/2

Vavg a 234,777 gallons i

converting this into RWST level indication units (4 of full tank)givest
.

!

I= (234,777 - 16,788)/(466,200 - 16, 788) * 94.7% = 45.9% {
This value is rounded to the nearest 1/2 division to obtain thefinal EOP setpoint value ;

1

I = 46%
,

References

1) Background Document to ECA-3.1, "SGTR With Loss of Reactor
Coolant, Subcooled Recovery Desired", Revision 1A, July-1987,

i

'

Pg . 7 0.

2) EOP Setpoint No. I.1
-

3) Calculation EE-0093, " Refueling Water Storage Tank. LevelCalibration", July 1989-

:

.

!

!

,

O

h
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IMarth kaa3 Page 1 |
E0P setpoint Not I.6- Revision: 06/10/92

(]) Parameter RWST LEVEL

8etpoint values 20%

Applicability: UNIT 1 POST SGR

Associated
system /composent RWST/ECCS

0hseription

RWST level setpoint for transfer to containment sumprecirculation. This value is used to verify that the automatic
actions to realign the suction of the ECCS pumps from the RWST tothe containment sump have been initiated. :

Display Datat
>

Instrument Unita Range Division Type Leestion
LI-QS-200A ) 0-100% 2 METER .E2-CB-05LI-QS-2008 % 0-100 2 METER E2-CB-05LI-QS-200C FEET 0-11 4 INCHES METER E2-CS-05LI-QS-200D FEET 0-11 4 INCMES METER E2 -C3-05LI-QS-100A % 0-100 2 METER' -El-CB-05

'

O LI-QS-1008 % 0-100 2 METER El-CB-05
.

LI-QS-100C % 0-100 2 METER El-CE-05LI-QS-1000 % 0-100 2 METER El-CB-05

Key Assumptions:

None

Basist ,
,

Reference 1 describes the ECCS. design at North Anna whereswitchover to sump recirculation is manually initiated at 28.3%level and automatic initiation is started at 24.9% level. ,

Reference 2-describes reduction of these setpoints byf5.5%'for
,

-steam generator replacement considerations.

The setpoints therefore reduce to 22.8 (automatic) and:19.4%(manual). -

The automatic switchover setpoint is rounded up.to 20% for use-in *

the . North Anna EOPs.

References:
1

1) Calculation EE-0093, " Refueling Water-Storage Tank Le' velCalibration",. July 1989
e

2) Calculation SM-471 Addendum 5,-June 1992

. - _ _ - , . _ . , _ _ . . _ . . . . _ _ - _ _ . . . _ _ _ _ . . - . __ . _ _ . _ _ _ - ~ _ _ _ _
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W2rth Anna Page 1

EOP setpoint Wo I.7 Revision 06/10/92() Parameters RWST LEVEL

setpoint values 23%

Applicability: UNIT 1 POST SGR

Associated
syntan/ Component: RWST )

Description: I
'

i

RWST inval for preparing for switchover to containment sumprecirculation. This value is used to direct the operator to I

establish valve alignment for cold leg recirculation operation.
The value is applicable to Unit 1 after steam generator replace-ment.

Display Data

Instrument Units Range Division TyLJ Location
LI-QS-200A % 0-100% 2 METER E2-CB-05LI-QS-2008 % 0-100 2 KETER E2-CB-05LI-QS-200C FEET 0-11 4 INCHES METER E2-CB-05LI-QS-200D FEET 0-11 4 INCHES METER' E2-CB-05O LI-QS-100A % 0-100 2 METER El-CB-05LI-QS-1008 % 0-100 2 METER El-CB-05LI-QS-100C % 0-100 2 METER El-CB-OSLI-QS-1000 % 0-100 2 METER El-CB-05

Key Assumptions:

None

Basis:

This value is used to direct the operator to the procedure for
'

switchover to sump recirculation. From Reference 1, the RWSTlevel switchover setpoint is 28.3%.

Reference 2 describes reduction of these setpoints by 5.5%-for
staan generator replacement concidrerations.

The setpoint therefore reduces to 22.8..
to the neares- 1/2 division for use in the North Anna EOPs.this value is rounded up

L=23%

R4ferencoes

1) Calculation EE-0093, " Refueling Water Storage Tank LevelCalibration", July 1989

2) Calculation SM-471 Addendum B, June 1992

, , __ __ . . _ -
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.

t

@.

i:

!

j Changes to Nuclear Control Room Operator Development Program Documents
I
:

! l
4 \

r
.

.

1 1

1 i

: :

i

i
4 >

J e

I

I
-

,

k

6

I

.

J

i
*

||

s

b

1.
*

| t

I

f

|

!

1

!
,

-

;.-

'r

@

,

_

w*tMs.'w-tr1-b sie mB.e-r ta*m'A_etv-e%=iw-**w=+N'**e-me?.we ae me - T-wastw-f*'& die . Liun'aqJ1 rds-eveW-En m.r wwmg1 -re, P9eaem-p- per M e1r we wwtwr'+M=rmW- tulis+ r S etse- W2 e-C m- tedm 29 +v -3r-t g e g "tym'mei $ t' p 1g - (-gy T =d'W WW'?Mf-



_ = . _ _ _ . . . _ . _ . _ _ _ _ _ _ _ _ _ . . _ _ _ . _ . . . _ _ _ _ _ _ _ _ _ . _ _ . _ . _ . _ . . . . . _ _

_ DC 90131, Appendix 4 23, Page 204
,

,

O

'

This section has been incorporated in its entirety in itCRODP
Training Modules Changes provided as Appendix 4-10 to DCP 9013. '

-

A comploto copy of this document including-the proposed tiCRODP
|

,

changes from this section is available from the Records
Management Dopartment at the Innsbrook Technical Center. ,

*
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Tech Report NE-883 Rev. 1: Steam Generator Replacement Safety Analyses
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OFSAR UPDATES
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|

This section has been incorporated in its entirety in the UFSAR
Change Request provided as Appendix 4-2 to DCP 9013.

A complete copy of this document including the proposed UFSAR
updates from this section is availabic from the Records '

Management Department at the Innsbrook Technical Center.
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PER Ti!E WESTIliGilOUSE LETTER, " VIRGINIA POWER f

REPORT, 70% DRAFT Cl!ANGE PACKAGE 90-13-1- FOR
i

Tile STEAM GEllERATOR REPLACEMENT FOR llORTH AllNA ;
,

UNIT 1," MR. N. J. LIPARULO TO MR. J. E. .

RICIIARDSON (NRC), DATED SEPTEMBER 2, 1992, .

,

TliIS ATTACllMENT liAS BEEN WITilllELD SINCE TilERE .

fIS INFORMATION.IN THIS ATTACllMENT THAT COULD

._ BE PROPRIETARY _TO WESTINGl!OUSE.
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REPORT, 70% DRAFT CHANGE PACKAGE 90-13"1 FOR

TIIE STEAM GENERATOR REPLACEMENT FOR HORTil ANilA
.

UNIT 1," MR. N. J. LIPARULO TO MR. J. -E.

RICilARDSON (NRC), DATED SEPTEMBER 2, 1992, |
.

'

TilIS ATTACllMENT HAS BEEN WITHi! ELD'SINCE THERE

IS INFORMATION'IN THIS ATTACHMENT Ti!ATiCOULD

DE PROPRIETARY TO WESTINGilOUSE.. .
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The following pages provide tables that list the critical commodities for cold measurement
verification and the location of temporary supports and support removals. The list considers all

;'

primary reactor coolant piping including primary system branches attached to the reactor coolant I

loop piping and reactor coolant pumps. It also includes secondary plant system piping attached
to the steam generators.

Critical commodities to be verified after achieving plant status Mode 6 - Refueling, include pipe
rupture restraint cold gaps, rigid restraint cold gaps or clearances, constant anri variable spring
hanger cold sets, and hydraulic and mechanical shock suppressor (snubber) cold piston or stroke

'

settings. For hydraulle shock suppressors, the setting is determined either by recording the face
plate to pin ("C" dimension) dimensk>n or pin to pin dimension. For mechanical snubbers, the
setting is determined by recording the pin to pin dimension,

j
!

Temporary supports may be established as indicated in the tables by techniques including
installing " pins", " blocks", or travel stops at constant or variable spring hange.rs; shimming '

(utilizing steel or mxt as appropriate) gapped pipe supports, rupture restraints, or wall
penetrations by providing zero clearance; or installing a new temporary support. '

Pipe supports to be temporarily removed include supports (spring hangers and snubbers) that are
installed on piping that is to be removed to facilitate steam generator repair (SGR) or snubbers
that may incur damage as a result of being in an active construction area during SGR.

,

O
'

.

DC 90131, Appendix 4 27, Page 1

_ _ _ - _ . _ . . _ _ . _ . _ . . _ _ _ . _ . _ _ . _ _ . _ . . _ . _ . _ _ _ . _ . _ . . _ . . . _ _ , _ . . . . _ _ . . . _ _ . .
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ITEM . MJM.B_E_ R PLANT DRAWING MEASUREMENT TEMPORARY SUPPORT PAGE 1

MAIN STEAM *A*
Rupture Restraint 1-MSR-1 11715-FV-76A,8 check cold gaps shim 3 points
Rupture Restraint ' 1 -MSR-2 11715-FV-76A.B check cold gaps shim 3 points
Repture Restraint 1-MSR-3 11715-FV-76A B check cold gaps
Rupture Restraint 1-MSR-4 11715-FV-76A.B check cold gaps shim 3 points
Constant Spring ' 1-SHP-SH-42 11715-PSSK-1028.02 check cold setting
Constant Spring 1-SHP-SH-45 11715-PSSK-1028.07 check ce!d setting

*

Variable Spring 1 -SHP-SH-46 11715-PSSK-1028.05 check cold setting pin variable spong
Snubber 1-SHF-HSS-2OO 11715-PSSK-1018.01 check cold dimension
Snubber 1-SHP-HSS-201 A 11715-PSSK-1018.04 check cold dimension
Snubber 1-SHP-HSS-201 B 11715-PSSK-1018.04 check cold danension
Snubber 1-SHP-HSS-202A 11715-PSSK-101B.04 check cold dimension
Snubber 1-SHP-HSS-202B 11715-PSSK-1018.04 check cold dimension
Penetration Crane wali shim to bottom of pape

MAIN STEAM ~B*
Rupture Restraint 1-MSR-6 11715-FV-76A,8 check co d g3p3s

Rupture "Miraint 1-MSR-7 11715-FV-76A,B check cold gaps shim 3 points
Rupture Aestraint 1-MSR-8 11715-FV-76A,B check cold gaps
Rupture Restraint 1 -MSR-9 11715-FV-76A,B check cold gaps shim 3 points
Variable Spring 1 -SHP-SH-48 11715-PSSK-102C.06 check cold setting pin variable sonng
Constant Spring 1-SHP-SH-49 11715-PSSK-102C 05 check cold se' ting i

Snubber 1-SHP-HSS-209A 11715-PSSK-101C.04 check cold d.a erision !'

. Snubber 1-SHP-HSS-2098 11715-PSSK-101C.04 check cold dimension |

Snubber 1-SHP-HSS-210 11715-PSSK-102C.03 check cold di.nension
o Snubber 1-SHP-HSS-223A 11715-PSSK-101C.02 check cold dimension iO Snubber .1-SHP-HSS-2238 11715-PSSK.-101C_02 check cold dimension i

$ Penetration Crane waU shim to bottom of pipe

; MAIN STTAM *C'

', Rupture Restraint 1-MSR-12 11715-FV-76A,8 check cold gaps shim 3 points
g Variable Spring - 1-SHP-SH-47 11715-PSSK-102D.03 check cold setting pin variable spring
g Snubber - 1 -SHP-HSS-205 11715-PSSK-101D.01 check cold dunensei
9- Snubber 1-SHP-HSS-206 11715-PSSK-101D 02 check cold dimension
1 Penetration Crane wan shim to bottom of pipe

2
%,

| PJ'

|
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ITEM NUMBER PLANT DR AVANG MEASUREMENT TEMPORARY SUPPORT PAGE 2 j

FEEDWATER *A"
<Rupture Restraint 1-RVR-1 11715-FV-77A,B check cold gaps shim 3 points

,2 - Rupture Festraint 1-RVR-2 11715-FV-77A.C check cold gaps shim 3 points
!Rapture Restraint 1 -FWR-3 11715-FV-77A.C check cold gaps

Variable Spring 1-V6PD-SH-36 11715-PSSK-102A 05 check cold setting
Constant Spring 1 -YJPD-SH-37 11715-PSSK-102A.02 check cold settir's (Snubber 1-WFPD-HSS-2OO 11715-PSSK-102A.06 cheek cold dimension '

Snubber 1-WFPD-HSS-201 11715-PSSK-102A.06 check cold dimension-. '

Saubber 1-WFPD-HSS-231 A 11715-PSSK-102A.03 ched. cold dimension
Snubber 1-WFPD-HSS-231 B 11715-PSSK-102A.03 check cold dimens.bn
Snubber 1-WFFD-HSS-231C 11715-PSSK-102A.03 check cold dimension |
Snubber 1-WFPD-HSS-231D 11715-PSSK-102A.03 check cold denension |

Snubber 1-V6PD-HSS-235 11715-PSSK-102A.04 check cold dimension |
Snubber 1-WFPD-HSS-600 11715-PSSK-102A.01 check cold dimension !

Penetration Crane WaII sham to bottom of p9e A

FEEDWATER ~B"
Rupture Restraint 1 -FWR-10 11715-FV-77A.C check cold gaps shim 3 ooints
Rupture Restraint 1-FWR-11 11715-FV-77A.C check cold gaps ;

Rupture Restraint 1-FWR-12 11715-FV-77A.C check cold gaps
Rupture Restraint 1 -FWR-13 11715-FV-77A.B check cold gaps shim 3 points
Variable Spring 1-V6PD-SH-38 11715-PSSK-1028.06 check cold setting
Variable Spring 1 -V6PD-SH-39 11715-PSSK 1028.04 check cold setting

j
S Constant Spring 1-WFPD-SH-40 11715-PSSK-1028.02 check coid setting
to Snubber 1-WFPD-HSS-210 11715-PSSK-1028.05 check cold dimension
$ Snubber 1-V6PD-HSS-211 11715-PSSK-102B.05 check cold dimension
Y Snubber 1-WFPD-HSS-212 11715-PSSK-1028.03 check cold dimensson

'

~
- Snubber 1-V6PD-HSS-238 11715-PSSK-1028.01 check cold dunensiong Penetration Crane Wa!! shim to bottom of pipe *

5
h*
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ITEM - NUMBER PLANT DRAWING MEASUREMENT TEMPORARY SUPPORT PAGE 3 f
,

: FEEDWATER *C- I
Rupture Restraint 1-FWR-4 11715-FV-77A J check cold gaps shim 3 powits

.i Rupture Restraint 1 -FWR-5 117 ? 5-FV-77A.H check cold gaps '

' Rupture Restraint 1 -FWR-7 11715-FV-77A.G check cold caps shim 3 points
;

Rupture Restraint 1-FWR-9 11715-FV-77A F check cold gaps
!

- Variable Spring 1-V6PD-SH-41 11715-PSSK-102C.05 check cold setting ;
Variable Spring 1-WFPD-SH-42 11715-PSSK-102C.04 check cold setting

-

i' Constant Spring : 1-WFPD-SH-43 11715-PSSK-102C.02 check cold setting
!

2 Snubber 1-WFPD-HSS-204 11715-PSSK-102C_01 check cold dwnension
: Snubber 1-WFPD-HSS-205 11715-PSSK-102C_03 check cold dimension [Snubber 1-WFPD-HSS-206 11715-PSSK-102C.03 check cold dimension i

Snubber ' 1 WFPD-HSS-207 11715-PSSK-102C.03 check cold dimension |

!
6| I- CHEMICAL FEED *A* J,

j Snubber 1-FPH-CFPD-1-18 11715-MFSK-5293 check cold settmg remove snubber ,

_ Snubber 1-FPH-CFPD-1-19 11715-MFSK-5295 check coki setting remove snubber ),

i Verify pipe locations and support installation. !
4 Remove piping to cotyling inside crane wall.

I
i . Rigid pipe support 1-f'PH-CFPD-1-17 (dwg.11715-MFSK-867A) provides temporary dead weight support for cut p@e.

i

CHEMICAL FEED *B' '

' Snubber . 1 -FPH-CFPD-2-21 '11715-MFSK-5294 check cold setting remove snubberg.

o Snubber -. 1 -FPH-CFFD-2-24 11715-MFSK-2757 check cold setting remove snubber !

8 Verify pipe locations and support install.tica
(a . Remove piping to coupling inside crane wait ;

$ Rigid pipe support 1-FPH-CFPD-2-19 (dwg.11715-MFSK-2756) provides temporary dead weight support for cut pipe. !
*

-

Y CHEMICAL FEED *C"
'

,'
j Rigid Pipe Support 1 -FPH-CFPD-3-5 11715-MFSK-5292 check cold clearance
s Verify pipe locations and support installation. i

[ Remove pepmg to cut location between suws 1-FPH-CFFD-3-5 and 1-FPH-CFPD-5-5.
;

: 4 Rigid pipe support 1-FPH-CFPD-3-3 (dwg.11715-MFSK-2190A) provides temporary dead weight support for cut pipe. [P' '

;

1: !
i * ,

I

Ii

|
'

t
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MNT ORAM.'G EMWAN
NUMBERITEf4

SG BLOWDOWN *A"
Verify pipe and support locatx>ns.
Cut at existing tee.
Insta!! temporary dead weight support at hanDer 1-WGCB-R-450.

_ G BLOWDOWN ~B*S
Verify pipe and support locations.
Cut at existing tee.
Install temporary dead weight support at hanger 1-WGCB-R-MFSK-753A.

SG BLOWDOWTJ "C"
Verify pipe and support locations.

Rigid pipe support 1-FPH-WGCB-11-3 provides temporary dead weight support for cut pipe.
Cut at existing tee.

O
O
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ITEM NUMBER PLANT DRANW4Q MEASUREMENT TEMPORARY SUPPORT PAGEE_
;

:
' <

SG WET LAY UP *A* '

Variable Spsing 1-FPH-SGD-4-117A 11715-MFSK-5197 check cold settmg
1

Constant Spring 1-FPrf-SGD-4-117D 11715-MFSK-52OO check cold setting instatt travel stop at constant sonog {Variable Spring 1-FPH-SGD-10-115 11715-MFSK-5195 check cold setting -

Snubber. 1-FPH-SGD-4-117C 11715-MFSK-5199 check cold dimension i
Snubber 1-FPH-SGD-4-117E 11715-MFSK-5201 check cold dimension

'

Rigid Pipe Support - 1-FPH-SGD-4-1178 11715-MFSK-5198 check cold clearance
<

Verify pipe and support locations
Cut piping on 4 foot pipe segment adjacent to 1-FPH-SGD-4-117D

!

SG WET LAY UP "B" !

Vadable Spring 1-FPH-SGD-5-150A 11715-PSSK-102H.02 check coid setting pin variable spring
Snubber 1-FPH-SGD-5-150B 11715-PSSK-102H.01 check cold dimension remove snubber !

Snubber 1-FPH SGD-5-148 11715-PSSK-102H.04 check cold dimension ['

Verify pipe and support locations f

Cut piping on 9 inch pipe segment adjacera to 1-FPH-SGD-5-150A
i

I

SG WET LAY UP *C" i
Variable Spring .. 1-FPH-SGD-6-178 11715-PSSK-102J.07 check cold setting i

Variable Spring 1-FPH-SGD-6-182 11715-PSSK-102).03 check cold setting pin variable spring !
Variable Spring 1-FPM-SGD-6-184 11715-PSSK-102).01 check cold setting remove variable spring
Snubber 1-FPH-SGD-6-180 11715-PSSK-102J.05 check cold dimension i

- Snubber 1-FPH-SGD-6-181 11715-PSSK-102J.04 check cold dimensicn :
'

. o Snubber 1-FPH-SGD-6-183 11715-PSSK-102J.02 check cold dimension remove snubber
O Verify pipe and support locations

|8 Cut piping on pipe segment between 1-FPH-SGD-6-182 and 1-FPH-SGD-6-183
: !

Y
' I
"

?
.2 ;

b !
e :

-0
'

;
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| ITEM . NUMBER PLANT DRAWING MEASUREMENT TEMPORARY SUPPORT PAGE 6

RC LOOP "A"
'

Rupture Restraint 1-RC-PRR-1 A 11715-FV-82A-F check cold gap
Rupture Restraint 1-RC-PRR-4 A 11715-FV-86A,B,E check cold gap shim to bottom of pipe

'

t

support ino welding) hot leg pipe from SG
lower support

RC LOOP *B*
Rupture Restraint 1-RC-PRR-18 11715-FV-82A-F check cold gap

i Rupture Restraint 1 -RC-PRR-4 B 11715-FV-86A,B.E check cold gap shim to bottom of pipe
- support (no welding) hot leg pipe from SG,

lower support

RC LOOP *C"
Rupture Restraint 1-RC-PRR-1 C 11715-FV-82A-F check cold cap,

Rupture Restraint 1-RC-PRR-4 C 11715 FV-86A B.E check cold gap shim to bottom of pipe
support (no welding) hot leg pipe from SG |
lower support

{.,

PRESSURIZER SURGE LINE. LOOP *C" i
Rupture Rcstraint 1-RC-PRR-62 11715-FV-83A,G check cold gap
Rupture Restraint 1-RC-PRR-63 11715-FV-83A,G check cold gap
Rupture Restraint 1-RC-PRR-68 11715-FV-83A,G check cold gap

'

. LETDOWN. LOOP "A*
M Rupture Restraint (H) 1-CH-PRR-15 11715-FV-167F,G,N check cold gap

' g Rupture Restraint (H) 1-CH-PRR-15A 11715-FV-167F,G,N check cold gap
*

.

; 9 CHARGING. LOOP *B"
"

Rigid Pipe Support 1-FPH-CH-1 -2 11715-PSSK-11168.02 check cold gaps-

d
a

e
.U

1

i . g
u
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ITEM NUMBER PLANT DRAWING MEASUREMENT TEMPORARY SUPPORT PAGE 7 |

!
RHRiLHSI. LOOP *A* I

Variable Spring 1 -SI-SH-13 11715-PSSK-113A.41 check cold setting
Rupture Restraint (V) 1-RC-PRR-14 11715-FV-167A-C check cold gaps I

'

RHR/LHSI. LOOP "B"
Rupture Restraint (V) 1-SI-PRR-24 11715-FV-167A-C check cold gaps *

Sp.-ing Hanger 1-SI-SH-001 11715-PSSK-1138.01 check cold setting
Snubber 1-SI-HSS-100A 11715-PSSK-1138.02 check cold dimension '

i RHR/LHSI. LOOP "C"
Rupture Restraint (V) 1-St-PRR-34 11715-FV-167D,E check cold gap

tSpring Hanger 1-SI-SH-7 11715-PSSK-113C.13 check cold setting !

RCL ISOLATION VALVE BYPASS. LOOP *A'
Snubber LSS 1-FPH-RC-45-2 11715-PSSK-103AR.1 check cold dimension !

Rigid Pipe Support 1 -FPH4C-45-3 11715-PSSK-103AR.3 check cold gap
Variable Spring 1-FPH-RC-4 7-1 11715-MFSK-1257A-2 check cold setting

.

;

Snubber VSS 1-FPH-RC-47-2 11715-MFSK-1240A-2 check cold dimension |
Snubber LSS 1-FPH-RC-47-3 11715-MFSK-1241 A-2 check cold dimension

|Snubber LSS 1-FPH-RC 63-1 11715-MFSK-1346A check co'd dimension
.

RCL ISOLATION VALVE BYPASS. LOOP *B*
*

g Variable Spring . 1 -FPH-RC-48-1 11715-PSSK-103AQ.1 check cold setting
O Snubber LSS 1-FPH-RC-48-2 11715-PSSK-103AQ.2 check cold dimension ;

8 ' Snubber VSS 1 -FPH-RC-48-3 11715-PSSK-103AQ.3 check cold dimension
L . Rigid Pipe Support 1 -FPH-RC-46-3 11715-PSSK-103AQ.4 check cold gap I

$ Snubber LSS 1-FPH-PC-64-1 11715-PSSK-103AO.5 check cold dimension
'

Snubber LSS 1-FPH-RC-46-2 11715-PSSK-103AO.7 check cold dimension, *

E'
*

RCL ISOLATION VALVE BYPASS. LOOP "C"*

$ .SnubbsrLSS 1 -FPH-RC-44-2 ' 11715-PSSK-103AS.1 check cold dimension !

1 Snubber LSS - 1 -FPH-RC-65-1 11715-PSSK-103AS.3 check cold dimension<

' i,, Snubber VSS 1-FFH-RC-49-3 11715-PSSK-103AS.5 check cold dii.,ension
" Snubber LSS 1-FPH4C-49-2 11715-PSSK-103AS.6 check cold dimension -; -

R Variable Spring 1-FPH-RC-49-1 11715-PSSK-103AS.7 check cold setting
E
m

!

._ ., ,, . . . , . __ ._ _ . _ . -
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ITEM NUMBER PLANT DRAWING MEASUREMENT TEMPORARY SUPPORT PAGE8

COLD LEG LHSI, LOOP *A*
Rigid Pipe Support 1-FPH-SI-131 -2 11715-PSSK-103N.04 check cold gap

COLD LEG LHSI. LOOP *B"
Rigid Pipe Support 1-FPH-SI-133-1 11715-PSSK-103Y_07 check cold gap

,

COLD LEG LHSI LOOP "C"
Rigid Pipe Support 1-FPH-St-132-1 11715-PSSK-103W.03 check cold gap '

'

HOT LEG LHSI. LOOP "A"
Rigid Pipe Support 1-SI-21 -1 11715-PSSK-103AJ.01 check cold gap
Rigid Pipe Support 1 -St-21-2 11715-PSSK-103AJ.02 check cold gap

,

HOT LEG LHSt. LOOP *B*
Rigid Pipe Support. 1-FPH-St-59-19 11715-PSS0103AF.06 check cold gap

HOT LEG LHSI. LOOP "C"
Rupture Restraint. 1-RC-PRR-34 11715-FV-167D E check cold gap
Rigid Pipe Support 1 -SI-R-213 11715-PSSK-103AD.05 check cold gap
Rigid Pipe Support 1 -FPH-SI-16-2 11715-PSSK-103AD.06 check cold gap
Variable Spring 1-FPH-SI-16-1 11715-PSSK-103AD.07 check cold setting
Variable Spring 1-FPH-SI-63-5 11715-PSSK-103AD.08 check cold setting

|
-

O
O PRESSURIZER SPRAY LOOP *A*

,

'
'

8 Snubber LSS 1-FPH-RC-14-iOI 11715-PSSK-1108.45 check cold dimension
a' Snubber LSS 1 -FPH-RC-14-100 11715-PSSK-1108.46 check cold dimension

Variable Spring 1-FPH-RC-14-1 11715-PSSK-1108.47 check cold setting

M PRESSURfZER SPRAY. LOOP *C*
E Variable Spring ' FPH-RC-15-28 11715-PSSK-1108.04 check cold setting
E Snubber 1-FPH-RC-15-112 11715-PSSK-1108.05 check cold dimension
[ Snubber 1-FPH-RC-15-111 11715-PSSK-1108.06 check cold dimension

! |-
:

2'
O

'
4D

f.O .

!

i

i
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ITEM NUMBER PLANT DRAWING MEASUREMENT TEMPOP?RY SUPPORT PAGE 9

RHR SUCTION. LOOP "A"
Variab:e Spring 1-RH-SH-19 11715-PSSK-113 A.13 check cold set *ing
Snubber 1-RH-HSS-116A 11715-PSSK-! *. 3A.24 check cold dimension
Snubber 1-RH-HSS-108A 11715-PSSK-113A.25 check cold dimension
Snobber 1 - RH-HSS-108B 11715-PSSK-113A.26 check ccid dimension
Snubber 1-RH-HSS-109C 11715-PSSK-113A.27 check cold dimension
Snubber 1-RH-HSS-109 A i1715-PSSK-113A.28 check co!d dimension
Snubber 1-RH-HSS-109B i1715-PSSK-113A.28 check cold dimension
Snubber 1-RH-HSS-109D 11715-PSSK-113A.28 check cold dimension

RC LOOP BYPASS. LOOP "A"
Variable Spring 1 -RC-SH-3 11715-PSSK-109A.01 check cold setting pin variable spring
Snubber 1-RC-HSS-104 11715-PSSK-109A.02 check cold dimension
Snubber 1 -RC-H SS-105 11715-PSSK-109A.02 check cold dimension

RC LOOP BYPASS. LOOP "B"
Variabje Spring 1 -RC-SH-4 11715 PSSK-1098.01 check cold setting pin variable spring
Snubber 1 -RC-HSS-106 11715-PSSK-1098.02 check cold dimensic
Snubber 1-RC-HSS-107 11715-PSSK-1098.02 check cold dimension

RC LOOP BYPASS. LOOP *C"
Variable Spring 1 -hC-SH-5 11715-PSSK-109C.01 check cold setting pin variable spring
Snubber 1 -RC-H SS-108 11715-PSSK-109C.02 check cold dimension
Snubber ' 1-RC-HSS-109 11715-PSSK-109C.02 check ccid dimensiona

o

O

M
e

a

h
e
.U
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ITEM NUMBER PLANT DRAWING MEASUREMENT TEMPORARY SUPPORT EAGE 10

SEAL WATER INJECTION IINLET). LOOP *A"
Snubber 1-FPH-CH-96-2 11715-PSSK-103AT.1 check cold dimension
Snubber 1 FPH-CH-96-1 11715-PSSK-103AT.2 check cold dimension
Snubber 1-FPH-CH-96-3 11715-PSSK-103AT.3 check cold dimension
Variable Spring 1-FPH-CH-96-4 11715-PSSK-103AT.4 check coid setting

SEAL WATER INJECTION (INLETL LOOP "B"
Variable Spring 1-FPH-CH-94-21 11715-PSSK-103AU.21 check cold setting
Snubber 1 -FPH-CH-94-22 11715-PSSK-103AU.22 check cold dimension

SEAL WATER INJECTION (INLET). LOOP *C"_

Snubber 1-FPH-CH-92-18 11715-PSSK-103A.'.16 check cold dimension
|

!

SEAL WATER INJECTION (OUTLET). LOOP "A"
Rigid Pipe Support 1 -FPH-CH-14-1 11715-PS3K-111 AK.01 check cold gap
Snubber 1-FPH-CH-14-2 11715-PSSK-111 AK.02 check cold dimension
Snubber 1-FPH-CH-14-3 11715-PSSK-111 AK.03 check cold dimension

SEAL WATER INJECTION (OUTLET). LOOP "B"
Rigid Pipe Support 1-FPH-CH-15-15 11715-PSSK-111 AL.24 check cold gap
Rigid Pipe Support 1-FPH-CH-15-16 11715-PSSK-111 AL.25 check cold gap

SEAL WATER INJECTION (OUTLETIL LOOP "C".g
o Snubber 1-FPH-CH-16-16 11715-PSSK-111 AN.23 check cold dimension
8- Rigid Pipe Support 1-FPH-CH-16-17 - 11715-PSSK-111 AN.24 check cold gap
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ITEM NUMBER PLANT DRAWING MEASUREMENT TEMPORARY SUPPORT PAGE 11

PC LOOP DRAIN. ?_OOP "A"
Snubber 1-FPH-RC-215-1 11715-PSSK-103BB.01 check cold dimension
Variable Spring 1 -FFH-RC-215-2 11715-PSSK-103BB.02 check cold setting

Snubber 1 -FPH-RC-216-6 11715-PSSK-103BB.03 check cold dimension
Snubber 1 -FPH-RC-53-44 11715-PSSK 103BB.09 chec'4 cold dimension
Snubbe 1 -FPH-R C-53-4 5 11715-PSSK-103BB.10 check cold dimension
Snubbe. 1 -FPH-RC-53-4 6 11715-PSSK-103BB.11 check cold dimension
Snubber 1 -FPH-RC-53-46A 11715-PSSK-103BB.11 check coId dimension
Variable Spring 1-FPH RC-53-42 11715-PSSK-103BB.12 check cold setting

Variable Spring 1 -FPH-R C-53-43 11715-PSSK-103BB.24 check cold setting

RC LOOP DRAIN. LOOP "B"
Snubber LSS 1 -FPH-R C-217-1 11715-P3SK-103BB.18 check cold dimension
Snubber VSS 1-FPH RC-217-4 11715-PSSK-103BB.19 check cold dimension
Variable Spring 1 -FPH-RC-217-3 11715-PSSK-103BB.20 check ccid setting

Variable Spring 1-FPH-RC-57-3 11715-PSSK-103BB.21 chec!. old setting

Snubber 1 -FPH-TIC-57-1 11715-PSSK-103BB.22 check coid dimension
Snubber 1 -FPH-RC-57-2 11715-PSSK-103BB.23 check cold dimension ,

Rigid Pipe Support 1 -F PH-RC-218-1 11715-PSSK-103BB.35 check cold gap

Snubber LSS 1-FPH-RC 217-2 11715-PSSK-103BB.17 check cold dimension

RC LOOP DRAIN, LOOP "C"
Variable Spring 1 -FPH-RC-219-1 11715-PSSK-103BB.25 check cold setting

g
O Snubber 1 -FPH-RC-219-2 11715-PSSK-103BB.26 check cold dimension

8 Snubber 1 -FPH-RC-220-6 11715-PSSK-103BB.27 check cold dimension
Variable Spnog 1-FPH AC-220-11 11715-PSSK-103BB.31 check cold setting'

.

$ Variable Spring 1 -FPH-RC-58-1 11715-PSSK-103BB.32 check cold setting
' Variable Spring 1 -FPH-RC-220-5 11715-PSSK-103BB.33 check cold setting

d Snubber 1 -FPH-RC-58-2 11715-PSSK-103BB.13 check cold dimension
Snubber 1 -FPH-RC-58-3 11715-PSSK-103BB.14 check cold dimensionj
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STEAM GENERATOR INSULATION DEBRIS ANALYSES
LETTER REPORT
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STONE 6 WEBSTER ENGINEERING CORPORATION

( 245 SUMMER STREET, BOSTOR MASSACHUSETTS 02210
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Mr. M. W. Cettler
Manager Steam Generator Repair Project July 15, 1992
Virginia Power

J.O.No. 02072.1610Innsbrook Technical Center
5000 Dominion Boulevard NAS-20,897
Glen Allen, VA 23060
ATTN: Mr. R. K. Bayer

LETTER REPORT

STEAM GENERATOR INSULATION DZBRIS
NORTH ANNA POWER STATION - UNIT 1

Enclosed as Attachment 1 is a letter report summari::ing the results of the
analyses and assessments performed in support of the replacement of the
existing reflective insulation with fiberglass blanket type insulation. The
analyses assume the Rw'ST LHS! switchover level setpoint change is implemented,
Comments received from Vi:ginia Power on Friday July 10, 1992, during(qg telephens conversation between Mr. L. Viens and Mr. D. Lippard of Virginia

a

Power and R. Sain and M. Collins of S&W have been incorporated.

Should you have any questions or require additional information, pleasecontact us.

r/ .?

,$ YbE ( f''

D. E. McLellan
Project Engineer

Enclosure
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ATTACllMI:NT 1-
<

11TTF11 Rl* PORT i
TECilNICAl, Sl'M'iARY ST[W! GENERATOR

!-

|
'

-INSUIATION DEliRIS ANAL.YSES AND ASSESSMENTS
NORTil E NA POWER ST6710N-- UtQT _1

1.0 Statement of Problem
- >

,

Tim exiating ~ f lec t.ive i tisola t ion on the North ' Anna Unit 1 ' steam
generators and associateel piping will be replaced with fiborglass blanker
type insulation when the st eam generators are replaced. The acceptability <

of this replacement is dependent on the successful results of the effect i

the new insulation has on insulation debris transport analysis. and
available not pos,i t ive suction hend (NPSil) for the recirculation spray-

j.

(RS) and low head sa(oty injMtion (!JISI) pumps,
i-

J.0 Epmarv of Analyses and Assessments

|

2.1 Initial Amsetsments
1

|

2.1.1 NPSH .

! .

f An .Jnitial assessment was performed to compare the impact of the new
;blanket insulation and the -existing metal-encapsulated fiberglsss

insulation on RS pumps and UlSI pumps availablo NPSil using~ the latest NRC
requirements. -it was conc l utted that the new blanket insulation would- '

cause a head loss of 0.4 feet while the existing insulation causes a head !4

loss of approximately 0.12. feet.-

| 2.'l.2 Nar: Requirements

!-

!- Generic Let.ter 85-22 '(Ref. 2.7.6). recommends that Regulatory Guide 1.82,
: Ro". 1-(Ref. 2,7.1) be'used as guidance for the conduct of 10CFR 50.59 s

reviews dealing with the changeout and/or modification of thermal
'

insulation installed on - primary: coolant system = piping and components.
2

{- CCRE116A.87S 1-

,

-

1
,

S
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4

14 e1 on this tecommendatlon, it was concluded that RC 1,82, Rev. I would
e _be utill:ed . in thn insulation d(bris transport analysis for either'the :

existing or new ~ insulatinn design. In addition NUREC/CR-2791 and,

: tTEc;-0897. were utill ed for r,uidance in determining the type and amount >

. of debris formed due to jet i mp i ngernent as well as how the_ sump screens _
,

5
.

a[fecte<1 by thin debris. It should be noted that this methodology hasare

Loen previously used on Millstone 3.
-

,

i-
,

,

2,J Insulat ir n svttem

< .

The replacement steam ge ators employ a removable encapsulated
.

,

fiberglass insulation syst The_ insulation system consists of a light
density fiberglass insulating material ' ncapsulated in a tough woven
fiberglass cloth to form a blanket or pillow, The pillows are attached ,

together with Velcro and are covered with a protective and removable
stainless steel sheathlug, Encapsulation of the fiberglass results in a

: signiticant increase
j in insulation system strength and resistance to the

) impinging jet forces which emanate from a postulated pipe rupture.
!

2.3 invdation Dabri s Traftsport to ESF Sumn,

In accordaace with the requirements of Reference 2.7.1, an insulation
debris inventory and transport analysis was performed on- Unit.1

; containment emergency sump to evaluate the insulation installed on the
;

replacement steam generators. The reruits of the-analysis are shown on
Exhibit

I which gives the transient head loss at the containment emergency
sump fine mesh screens due to the accumulation of insulation debris; '

In order to analyze the ' ef fect of insulation debris - buildup on the
+

_ emergency sump fine screens due to a. pipe break in the containment, thet

worst pipe break and the worst lecation of the break with respect to the
,

sump fine screens was identified. ,

L

!
The primary system pipe breaks are the woret credible pipe breaks for

[ debris generation since the jet cantacts the greatest insulation surface.
|

f..
coRBil6A.37s

z
,

i -
i

q
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(Je t Littpirichmour break at the istelin getierator nozzle crossover' pipe to the
coollor pump wat nelected !or this nonlynis. The worst location for the '

abovo break is the closest proximit y- to the emergency sump. This wa-
t.aten to be s team ' t.ene ra tor cubiclo *B"'which is located.directly abovo j

. thb sump-atul the t ugh, There is
-

no direct route from the pipe break i_n
steam generator cubicle "B" to the fine screens. A valkdown I

!

- (Er ference 2. 7. ~/ ) was performed to c on firra the direct openings in the-
-,

'

steam generator cubiele to the conuti nment floor El . 716 * -11" . The only
.

'

:direct openings in cubiele "B" to the containment floor are,

a. Cubicle "B" floor opening by reactor cavity wall which~ is
-f

directly above f.he ronrainment trough..

,

; b. Mesh Door in the cubicle "B" walI which opens outward into the,

f

containment.,

,

- i

The steam generator cubicle "B" it, very congested area. The pipe break isi \

*

located _right next to door in cubicle "B". During the pipe break the mesh -

door was assumed to be blown off and most of the transportable debris 1
.

blown out of the door into the containment . and upward inside - steam ~ I
,

generator cubicle "B" toward t he operating floor. Some of the debris may -
- 1

- go through the floor opening and out of cubicle "B", but it must go
t brough - a very congest ed path. The ratio of the amount of debris that,

will go through the door and through the floor to _ the containment in
unknown. Transportable debris may ultimately migrate to.the emergency

. ,

'

, . su::p fine. screens.
;

j- i

A portion of the insulation fragments or small pieces were assumed to bc
carried immediately to the floor by the pressure difference resulting from,

-

the rupture. Additional fragments were directed away from the containment
floor and emergency sump by the pressure difference and some were ' assumed-
to remain in _ the subcompartment on gratings and horizontal surfaces.

; -After the blowdown terminates, the spray systems begin to wash down the

small fragments of insulation. _The wash-down process is inefficient and,
therefore , . timC consuming since most of_ the fragments, due - to their

,

CORB116A.B7S,

-3

.

O.

..
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i levation are.not in t he direct pM h of t he spraf droplet, t-the flow of.'

vater -For conzie rvatism, however_ the analysis assumes all transportable .
{

deliris, including-larr.c f ragment s .and "as f abricated" sectionn reach tho
_ _ c on ta l nn'e n t sump _ n;rcenn in 1600 necondn,

j
; -

..

j --. The volun:e 01- i m.ulat I on cont r i tint i ng i o the_ total _ debris-inventory was
determined by the intersection of the jet emerging from the rupture with

,i
; the insula t ed = surf aces <>f equipment The insulation was asst.med - to -be!

[ neverely damaged and removed f rom the equipment up to a distance of seven
,

[ pipo diameters from the jet.
.

,

t

Three (1) types debris are formed as a result of jet impingement 5
!-

'

(Reference 2.'.3):/

b
! 1. 30t are fine suspended fibers
-

! 2. '.01 are fluffy fragments which immediately sink.

! 3 30% are larg" floating fragments which will float for days.
:

Reference 2.7.2 indicates that:
-

.

| 1. 30% of the fine suspended fibrous debris builds up uniformly 'on the -
fine screens

,

2 40%.of the fluf fy _ fragments which immediately sink will- transport ',

and accumulate at the lower portion of ' the fine screens if the4

: _ velocity of water is greater than 0..'2_ fps.
e

-

j;
3-. ' 30% of the large floating-fragments which will float: for days before--

sinking and therefore have no impact on head-loss..
E

t

There are three stage 3 -of screening prior to the inlet to the pumps, The "

first stage is at the containment. sump with a coarse mesh of.0,588 inch
-

openings. ' The second stage- is= at- the containment- sump with- a fine mesh of
:
E CORS116A.B7S 4- '

t-

;

F
i

,
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i,
.
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0. I 2 . inch : opeb.i ngs. .Tho third and.I final ~ stage.J of - screening utilizes-

-cylindrical ocreens,n:nunt ed over. t he -intakes at .ench IJ{S1, _0RS, and IRS o
.

pump; This is=a fine _ mesh nernen with 0.12-inch.openingn. >

hhibit ;l deptin s two head ' loss - c u rve s ,- each employing different
,-

asstnrpt i ons rJ.lio i ve to the oinche s of Engineered Safet y Features ( P.S F)
!~ r

j trains operatinr. The. maxin4um rsy case assumes both trains are operating.
"toce t hi s. ca.w c:<h i b i t s t he h ighes t- weit er withdrawal rate f re the sump..

It also exh ibi ta the greatent-head loss across the screens. -The minimum
b

car.e assumes one RSF t rain in operat ing. The additional head loss due to,

i.
; Insulation debris results in a reduction in the NPSil available to.all '

pumps drawing water from the cont ainment emergency sump. The available_-

*

-NPSH for the RS and UlSI pumps is discussed i+1 Section 2.5;1.

2.c cnnraireent 1.OCA Analysis

The results of the containment analysis (Ref.2.7.5) based - on the
replacement of the Unit - 1 steam generators with new Model 51F steam
ge,erators concludes that all containment acceptance criteria' -are

satisfied; This is contingent upon the refueling water storage - tank
( R*.!ST ) UlSI switehover (S/0) etpoint being adjusted to ' 5.5% from the

I current serpoint. The following is a summary of the containment Design
; bases acceptance criteria results:

~

i.

i

i

-Desintu Worst Case Harriu

Criteria Old -New Old A'
Containment Peak Pressure. :45 44.1 43.93. 0.90 1.07
psig

Containment Pressuri;:a- .3600 3,310- 3370 '290 -230
c .. tion tfme, sec.

.

Containment Subatmospheric <0.00 -0.02 -0.04' .02- ,04.

Peak. Pressure, psig '

Containment Peak Temp, 'F 280 270.3 272.3- '9.7 7.7
?

i

!

CORBIlfA.B75 ~5~
,

!
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, 7. 5 6SSessment of liand IJis t Syst em l'e rformanc e_ -
.:-?

2.5.1;tiLSJJ

The containment .nialys i s (Re f crence 2.7.5) determined the IRS . and ORS
purrps available NPSil' (NPSil ) and margin were reduced. The old and'new3

NPSil ( required NPSil (NPSli ) aiid margin are au follows-4 g

flPSILf1 NPSil ,ft ' MARGIN.-fty ,

Old New Old New
ORS Pump 11.0 16.8 15.3 S . 8 -- 4.3

;

IRS Pump 9.4 11.9 10.4 2.5 1.0
.

For the IJISI purrps , t he contairutent analysis determ4.ned that there was
an increase in NPSil and margin as follows:a

N PSijg. ft NPSHg. ft mal < GI N . ft_

Old New Old New Old New'
IJis] Pamp 13.4 13.1 13.5 14.1 0.1 1,0

r

2,5.2 Puen Suction Screen Blockare and Pump Glearances

Insulation debris generated by jet impingement.from a postulated-pipe
rupture would exist in a wide spectrum of si::es and shapes. However,

-

most of the debris would be filtered out prior to the intake of the
recirculation and low head safety injection pumps by the: containment
nump fine mesh screens. The fine mesh screens have an open mesh size of,

0.12 inches.

The proposed insulation system single glass: fiber size is.about 2-
3 mils. The insulation _ fibers may or may not be coated with organic
binders designed to hold the fibers together. The open mesh would allow '

passage of single and multiple fibers-(bundles) up to 0.12. inches in-
diameter or width. The individua1. pump screens also have.a mesh size of-
0.12 inches . If small insulation fragments pass through - the sump; '

-screens, they will also pass through the individual pump screens.

CORB116A,B75 6

.
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? h hauth risrf Jrc t t g!p elearnneen fnnnd .at -t he aaring _ ring locations d

witt i, pump, tin majority'of mnte)ial'that might.he temporarily

'isui.pern!ed in t he pumped fluid will actually pass through the much larger
.p - passays out t he discharge. Ther e f ore , operability snd performance'' o f

_q
-

the pumps i:111 nor be me.wurahl f a f feet ed by short term er.posure of flow-- 1 -

levels o f -- deb r i s -

!

2.5 3 Mrav Ifender 'hele Blockage '

t

.

% smallest spray hender nozr.lcs are 0.25 inches in diameter which is

larger than the smallest nump and pump screen mesh size of 0.12 inches.

The smail insulation particles will not block the spray nozzles due to
the fluid turbulence at the nozzles, the large pressure differential at-

the nazzlen 'and t he openin6 being larger than the smallest screen mesh
4i.u .

i

| 2.6 C.uclusions

,

There will be an. increase'in head loss across the sump screens due to
the build-up tif insul itio debri s during. a LOCA. The increase in sump 3

i

screen head loss was utilized in the containment LOCA analysis performed
I with the replacement steam generators. The containment LOCA analysis

determined there -is a reduction in the margin between NPSil'available and

[- NPS!! required for' the inside and outside . recirculation spray pumps. 'In
addition, the containment LOCA analysis determined there is an increase
in NPSH margin for-the low | head safety- inj ection puops, assuming r.he
IWST LHSI switchover level setpoint change is implemented, Adequate

NPSH margin is still available for = these pumps to per form their safety
related functions.,

1 - Potential.long term blockage of the ind'ividual suction screens for the -

- inside and outside recirculation spray and low head safety injection
t . pumps due to lusulation fragments that pass through.the sump screens

will not occur since the sc.reen mesh size of t.he finest sump screen is
the same as the screen mesh sine of the Individual pump suction scre ns,'

COPJ.11fiA PJ $ 7

-

-
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,

,
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I

J f eall J usuTht i n frappentu-p.ua throukhthesumpscreens they w'ill
i

4130 pass.throuch' the individual pump screenv. .These sna11 fragments of '

!Inmilation will have no Impact on the operation of the inside arni.. .;l-
_ .. , nutside 't u itculation spcay and low head safety injection pumps. The '

,

pumps will pump w.ir er' arut !anall insulation fragments into the spray
;

hadern and the primary syntem, Tlie smal1 particles of'insulatinn will- '

not block the spray hea<ler noutles due to fluid turbulence at the. ;
,

* naczle, the larne prensure differential at the nozzle and the nozzle
_ opening being larger than the smallest sump screen mesh size Some

set tling of insulation fragments may occur in.the reacter vessel.,

4=

5

The replacement of the existing Unit 1 steam-generators and associated
s

piping reflective and encapsulated fiberglass insulation with fiberglass
blanket type insulation will retain acceptable containment analysis and
pump NPSH margins arnt will meet all present day regulatory requirements.-
The safety related systems arid components impacted by'this change will-

P

continue to perform their safety related functions,

4
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4
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Nuclear Plant Reliability Data System
. General Report ;

1

- For: Nancy Chapman Report-Id:- NPAGOOAA
~

Bechtel Corporation Job Number: 9064
Run Date: 08/17/92 '

Run Time: 09:16--

Introduction:

The attached report was generated by your query of the NPRDS data base.
A summary of your query is listed below.

QUERY:

You selected the following search condition (s),

Selected Component is HTEXCH
Selected HTEXCH Subcategory is Steam Generator
Selected Manufacturer is Westinghouse Elec Corp / Hagan
Find Mfr Model Numbers that contain 51F ,

There were no records meeting the search condition (s).

DISPt.AY' AND SORT:

You selected to run general report 4:

-

Component Failure Brief Report

You chose to sort the report by: \

Sort
Sequence Field Name

,

_ . . . .
,

NPRG04AA Nuclear Plant Reliability Data System - Failure Brief Rt, port Run-
Date: 08/17/92

Job Number: 9064 -

- Unit C o m p- Ut.llity C omp onent id- Dates--_ -- .- -- -----

-.

.

1

0
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Nuclear Plant Reliability Data System
General Report

[V :- tor Nancy Chapman Report id: NPRGOOAA
Bechtel Corporation Job Number: 8271 -

.,

*

Run Date: 08/14/92
Run Time: 07:54

Introduct!on:
!
>

The attached report was generated by your quory of the NPRDS data base.
A summary of your query is listed below.

t

OUERY:

You selected the following search condition (s):

Selected Component is VALVE
Selected Manufacturer is Conval inc
Find Mir Model Numbers that are equal to 11G2J S16-3D

There were no records meeting the search condition (s),

0; SPLAY AND SORT:

Ymt selected to run general report 4:

Component Failure Brief Report

ou chose to sort the report by:

Sort
Sequence Field Name

.. . . .

NPRG04AA Nuclear P| ant Reliability Data System Failure Brief Report Run Date: 08/14/92
Job Number: 8271

U nit Comp -
-

U t ilit y _ Component Id Dates-- -
, --- -- -----

1

!

I

DC 90-13-1, Appendix 4 29, Page 2
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Nuclear Plant Reliability Data System
General Report -

fTor: Nancy Chapman Report Idi NPRG00AA -
V - Bechtel Corporation Job Number: 87'S

Run Date: 08/14/92
Run Time: 07:58

Introduction:

- The attached reNrt was generated by your query of the NPRDS data base.
A summary of your query is listed below.

QUERY:

You selected the following search condition (s):

Selected Component is VALVE
Selected Manufacturer is Conval Inc
Find Mfr Model Numbers that are equal to 11G3J S16-3D

There were no records meeting the search condition (s).

DISPLAY AND SORT:

You selected to run general report 4:

Component r' allure Brief Report

. ou chose to sort the report by:

Sort
Sequence Field Name

NPRG04AA Nuclear Plant Reliability Data System Failure Brief Report Run Date: 08/14/92 -
Job Number: 8275

-U n i t Comp ~ Utility C o m p o n e'n t Id
D a ~ t e s ~ ~ ~ ~ ~-larraWes~ ~

~ ~~
~~~ ~~

O
DC 90-131, Appendix 4-29, Page 3 -
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18.00 WfPR 14 901 12 W7Pe 18 901 8 WPR-3 901 . . . . . m

12.00-WfPR-16-901 8 Wirt-19-901 18 WPt 14-901 . . . , , a

12.00 WIPS 1T 901 8 vfra 21-901 18 UfPR 14-901 . . . . . e

12.00 W PS 18 901 8-WfPR-23 901 18 WfPR-14-901 . . . . m
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8.00-WPS 2-901 18 WPD-14 901 1-CN-SC-1. WATER 1170.00 *88.00 1800.00 386.00 m.
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8.00-Wre tel-901 18-W p0-430-901 2-Cu-SC-15 WaiER 1970.00 388.00 1e00.00 3e8.00 m.

8.00 WPR 402 901 18-WfPD-431 901 2 CN SC-te Waitt 1170.00 3es.80 1ee0.se ?"' 00 m.
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@' 12.00-WfPR-405 901 18 WPD 432-901 18-1 W -404-901 wafer 1870.e9 30s 0e fees.se Joe.se u.
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7,g' .,jgeg O 3.00 WGCo-1-601<3
.

mirn Si8.De 52i.m ime0 See.m ..
,g,
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gg g3 '
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_
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e -

u . . .
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; 3.00-WCCS-22-est WATER 310.00 521.00 1985.00 4 540.Se m *.

3.00-WGCo 23-est water 310.00 521.00 1985.00 560.se - m {.

3.so-WGCS 24-601 WIER 310.00 521.00 1985.00 560.00' 'm !.

; '3.00 Wcts-26 601 STEAM F3.e6 320.00 ~150.00 366.00 ' m +.
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r
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'

2.00-WEce;38-151 Watte 75.es 320.00 150.80 3M.se . s'
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L C-Q3
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0.75-WupW-404-301 1 WupW-403 301 2-50-792 Watta . . . . .- m
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1.0 STATEMENT OF PROBLEM. '

z 1
in order to accomplish the steam generator repair effort, the use of the existing Reactor
Containment-Polar Crane is required.- Although the two main hoisting units provice
sufficient rated capacity, the bridge structure does not,- and therefore requires
evaluation, in order to be qualified in accordance with ASME B30.2 (Reference 5.1) to
make the necessary special over rated load lifts,

s

This letter report addresses the over rated load lift qualification of the Polar Cranet
bridge structure, as authorized by the Virginia Power July 30,1990 letter NP 1486-
S07 004 (Reference 5.2).

2.0 DISCUSSION

2.1 Eauioment Ooeration

.

Lower sections of the existing steam generators will be removed and replaced by-

O utilizing the Reactor Containment Polar Crane. The crane's bridge structure suppens
two main hoist & trolley units which connect to a lift beam, which in turn connects to
the lifting trunnions on the lower steam generator sections.

Upper sections of the existing steam generators could be. handled using the two main

hoists as described above, or they may be handled using a single main hoist provided
the total lifted weight does not exceed the single . hoist's capacity.-

2.2 Eculoment in Question

The Reactor Containment Polar Crane, built by the-Harnischfeger Corporation, is-
,

located within the containment on a separate crane wall - at elevation 343' 0" as is-
depicted in Attachment 1. The span of the crane bridge, and centerline diameter of the

.

crane wall, is 104'-0". The circular runway rail upon which the bridge operates is a 175
- lb./yd. Bethlehem crane rail. The configuration of the crane with its two hoist and-

4

trolley units mounted on a bridge structure is shown on the crane clearance diagram,
'

Attachment 2.

O
1
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,

2.2 Ecuiomont in Question (Continued)

O ,

The enginal(1970) design capacities of the Polar Crano are as follows:

Permanent Nameplate Ratings

Main Holsts (two) .................. 125 tons each'
Au x F.oist . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .15 tons
B ridg e ... ......... .......................... 2 50 t ons

Temporary Construction Ratings

Main Hoists (two) ..................195 to 197v2 tons each
Au x H o ist . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 30 tons

Bridg e ...................................... 395 to ns

Note, to obtain the hoist construction ratings, the wire ropes were
rereeved, increasing the maci:anical advantage. However, no

(] modifications were performed on the bridge structure to obtain it's
construction rating.

The upgraded (1977) design capacities of the Polar Crane are as follows:

Permanent Nameplate Ratings

Main Hoists (two) ..................140 tons each
A u x H oi st . . .. . . . . . . . .. . . . . . . .. . . . . . . . .. . . .15 tons (Unchanged)

Bridge ...................................... 250 tons (Unchanged)

Note, that although the bridge rated capacity was not increased, it

is evaluated for a seicmic event occurring with a 140 ton load as
opposed to the ottinally specified 125 ton load.

O
2
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3.0 SUMMARY OF STUDY
s

<>

3.1 fntroduction
,

in accordance with Section 2 3.2.1.1 of ASME B30.2, (Attachment 3) infrequent over'

<ated load lifts rnay be performed provided specific requirements are met. These
ASME (a) through (h) requirements are summanzed as follows:

t

(a) A wntion review of the crane service history shall be made.

(b) Crane structural, mechanical and electrical components are to Oe
evaluated for the higher loaos according to accepted standards.

(c) The crane supporting structure chall be checked for the higher
,

loads according to accepted standards. '

(d) The crano shall be inspected prior to making the over rated loao
lifts.

O
(e) The over rated load lifts shall be made under the direction of a

designated person in accordance with a prepared lift plan
(procedure).

(f) The operator shall test the crane at the special over ratec load lift oy
lifting the actualload a short distance and setting the brakes.

(g) The crane shall be inspected after making the over rated load hhs

(h) A record of the over rated load lifts, including distances moved, snail
be maintained on file.

Concerning the steam generator replacement effort and use of the existing Po!ar
Crane, the maximum load to be lifted will be 280 tons or less (See Assumption 3.6.1)-

Based upon this load, the existing main hoisting units have sufficient capacity, anc
therefore, it is only the bridge which requires qualifica%a 'or the special over rateo.
load lifts.

3
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3.1 Jnimsuc+1on (Cont!nued)

This letter report aodresses the ASME critena for over rated load lifts as follows:

Section 3.2 Review of Crane Service History (ASME item a)
Section 3.3 Evaluation of Crano Bridge (ASME item b)

Section 3.4 Evaluation of Crane Supporting Structure (ASME iNm ci'
Section 3 5 Crane Load Testing (ASME item f)

ASME items d, e, g and h are appropriately discussed under ' e, 'on 3.6 Assumptions.
Section 4.1 Conclusions, and Section 4.2 Recommendations

3.2 Review of Crane Service HistSrv

!n accordance with the entena of ASME B30.2, the review of the crane service history
considered the following:

O 1. Previous Over Rated Load Lifts:
2. Structural Repairs:

3. Modifications of Original Design.

The following is a 1:st of all known over rated load lifts including locd weight number cf
hoists used to make the lifts, and appropriate references desenbing the lift.

Steam Generators, three items lifted during initial plant construction.*

load weight 390 395 tons design, (Actual weight 148.5 tons per Fielo
Installation Procedure No. 58, Reference 5.3) utilizing two main nois s
at 11' 3' centers, in accordance with 3pecification NAS 142.
Reference 5.4.

Reactor Vessel, one item lifted during initici plant construction, load-

weight 370 371 tons design, utilizing two main hoists at 11' 3"
ceniers, in accordance w;th Ppecification NAS 142, Reference 5.4.

O
4
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3.2 Review of Crane Service _ History (Continued)

O
Neutron Shield Tank, one item lifted during initial plant construction.

-

load weight 181 tons, utilizing one main hoist to fully support the loao.
in accordance with Specification NAS 142, Reference 5.4.

Reactor Vessel Head, one item raised and lowered during initial olant
.

'

construction, load weight 135 tons, utilizing one hook, in accordance
with Specification NAS 142 Reference 5.4. (Note, subsequent !

Reactor Vessel Head lifts made after commercial operation, June
1978, are not considered over rated load lifts, since the main hoist
units were upgraded to 140 tons in 1977.)

Reactor internals, one item raised anc .swered during initial plant
+

construction, load weight 135 tons, utilizing one hook, in accordance

with Specification NAS 142, Reference 5.4. (Note, subsequent lifts of-
the Reactor Internals made after commercial operation, June 1978,
are not considered over rated load lifts, since the main hoist units

O * era unsraeao to 'do toas ia '977-)

Initial Load Test, one set of lifts, load weight 418 tons maximum,+

utilizing two main hoists, reference January 1973 Stone & Webster
Quality Control Inspection Report on testing of Unit 1 Polar Crane

Main Holsts, Reference 5.5, and Procedure for Testing Unit 1 & 2
Polar Crane dated December 6,1972, Reference 5.6.

Load Test for Upgraded Holst Capacity, one lift on each hoist, load*

weight 171 tons, reference Marc 1977 Test Certification Report ano
Stone & Webster Quality Control inspection Report transmitted by- '

Stone & Webster March 11,1977 letter to M.J.V. Harrison, Reference
5.7.

'

.,

5
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3 2 Review of Crane Service History IContinuedi

O
With regard to structural repairs, the maintenance history of the Polar Crane was
reviewed by investigating all work orders relating to the bridge from 08/22/73 to
12/18/89 (Reference 5.8). Except for the removal and subsequent reinstallation of the

girders box beam vent covers, maintenance performed upon the bridge was either
elecincally or mechanically oriented, and basically related to normal crane
maintenance, it is therefore concluded that there have been no major structural repairs

&

to the bridge structure.

With regard to modifications of the original crane design, the only significant change
that was made was the 1977 upgrading of each main hoist's capacity from 125 tons to

140 tons. This modification, covered by Harnischfegers Uprate Calculation (Ref. E9),
had no impact on the bridge structure, and therefore does not factor into tne
qualification of the bndge for making a special over rated load lift.

3.3 Evaluation of Crane Bridga

in accordance with the criteria of ASME B30.2, the evaluation of the crane criege
considered the following:

1. Structural components

2. Mechanical components
3. Electrical components

With regard to the structural components, the original manufacturer's calculations

(Reference 5.10) were reviewed. The construction lift of 370 tons (185 tons on eacn
main hoist spaced at 11' 3') resulted in the most severe non seismic loading condition.

As per Assumption 3.6.2, seismic loads shall not be considered during steam
generator replacement. For the 370 ton construction lift, designated as Case Vb in the

manufacturer's calculation, the maximum bending stresses at mid span are 17.9 ksiin
compression and 18.1 ksi in tension. Although the original a!!owable stress
established for a construction lift was 80% of yield, the construction lift stresses are still

less than the present CMAA Spec # 70 (Reference 5.11) minimum allowable stress
which is 60% of yield, or 21.6 ksi. Intuitively, reducing the 370 ton load to 280 tons will

| 6

|
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3.3 Evalua! en of Crane Bridae (Continued)

significantly reduce the benoing stresses below the present minimum Cf,1AA
allowable. Based upon the present condition of the bridge (see Assumption 3.6.3). it is

concluded that the bridge is structurally adequate for the 280 ton special over ra:ec
load lihs.

*

With regurd to the mechanical and electrical components, it can be concluded tut
since the onginal steam generator and reactor vessel constructico lifts were performeo

without any mechanical or electrical modifications of the bridge drives, that they are
also sufficiently designed to make lower capacity special over rated load lifts of 280
tons.

It is therefore concluded that the crane bridge is structurally, mecnanically and
electrically qualified for maning the indicated special over rated load lifts.

3.4 Evaluation of Crane Succonino Structure
O

in accordance with the criteria of ASME B30.2, the evaluation of the crane supper;mg
structure considered the following:

1. Conformance to accepted standards

2. Consideration for the effects of deterioration

Concerning the conformance to accepted standards, an evaluation of the Polar Crane

supporting structure was performed to verify that the loads and stresses imposed by
the crano during replacement of the steam generators are within tha migM design
limits. Based upon the present condition of the supporting structure (See Assumpte
3.6.4), it is concluded that the supporting structure is structurally adequate for the 280
ton special over rated load ...ts.

The maximum initial design construction load of 390 tons and its associated wheel

load of 130.25 kips (Reference 5.10), was evaluated for the bearing stress at the top of
the wall under the crane rail anchor plate, and for tne critical crane wall column load.

7
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3.4 Evaluation of Crane Succomno Strodure (Continued) '

i O
Drawing 11715 FC 162 (Reference 5.12) provides the cetail used to anchor the tal to
tne top of the crane wall. By evaluation, the maximum beanng stress on the 12" X 12"

anchor plates, spaced 2' 0* on conter, is approximately 1400 psl. (The 12* X 12' p ate
which is subjected to a vertical construction wheelload of 130.25 kips is assumed to
be a strip with an effective width of 8 inches and length of 12 inches.) This is well
below the maximum bearing stress of 1785 psi permitted by Paragraph 10.14

c

'Beanng" of the ACI 318 71 Builoing Code (Reference 5.13). These results are
consistent with Stone & Webster calculation 11715 BK 58, Section 4B, * Anchors for
Polar Crane Rail" (Reference 5.14).

The crane wall and crane wall columns wero originally designed for the maximum
construction lift of 390 tons in Stone & Webster calculation 11715 BK 58, Section 8A.

,

" Crane Wall Investigation of Stability for Construction Condition"(Reference 5.15). In
this calculation, the axialloads in the critical crane wall C0lumns were determined ano
tound to be less than one third of the allownbl,3 capacity.

Utilizing the Harnischfeger crano calculations (References 5.9 and 5.10), and a loac cf

140 tons on each main hoist, the maximum "special over rated load lift" wheel load is
106.3 kips / wheel, which is substantially less than the maximum construction litt wneet

load, it is therefore concluded that the crane supporting structure can sustain c!! Icacs

and stresses asscciated with the maximum lift of 280 tons occurring during the steam
generator repair effort.

3.5 Crane Load Testin,g

in accordanc5 vith the enteria of ASME B30.2, Section 2 3.2.1.1 item f, load testing of

the bridge structure for the special over rated load lifts shall be accomp!!shed Oy
,

raisinj the over rated load lift (the steam generator section itself) a short distance anc
ther, setting the brakes.

Note, that as specifically stated under iter I of this section of the ASME stanoard, a
125% rated load test is not required for a "Spoial Over Rated Load Lift".

O
.

8
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3.6 Assumotions

O
As addressed in this report, the qualification of the Polar Crane bndge structure for the
indicated special oyst rated load lifts is based upon the following assumptions:

3.6.1
The maximum load to be lifted for steam generator replacement, including all
rigging, is assumed to be 280 tons or less, with the load divided evenly between
the two main hoists spaced no closer than 11' 3*.,

3.6.2 During the Steam Generator repair effort, a seism:c occurrence is not regi;> red

to be considered since all fuel shall have been removed from containment.

3.6.3 The bridge evaluation assumes that the bridge structure is in good condition,
and that there is no deterioration which could reduce the structure's strength; or
that if deterioration is found, it is either corrected, or the effects of the
deterioration arv ' valuated and found to be acceptable.

3.6.4 The runway supporting structure evaluation assumes that the structure is in

O good condition, and that there is no deterioration which could reduce it's loaa
ca,rving caoabiiity; o,inat if eeie,4eration is foune, ii is eiihe, co,,ecied. 0,1ne
effects of the deterioration are evaluated and found to be acceptable.

3.6.5 it is assumed that the enteria of ASME B30.2, Section 2 3.2.1.1, items d ano g,
on crane inspections (but including oni/ those applicable to the bridge), and
items e and h, on lift procedures and iitt records, are to be addressed elsewhere,

by Virginia Power.

O
>
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4 0 CONCLUSIONS AND RECOMMENDATIONS '

O '

4.1 Cone!usions
i

Based upon the entoria of ASME B30.2, and in accordance with this letter report,'

wn.ch includes a review of the crane service history, an evaluation of the crane bricge.
an evatuation of the crane supporting structure, and consideration for crane loac

4.

testing; it is concluded that the existing crane bridge is qualified for making the
required 280 ton special over rated load lifts for steam generator replacement without
any modifications to the bridge, and without the need for a crane load test, other than
that specified by Paragraph (f) of Section 2 3.2.1.1 of ASME B30.2. #

This conclusion is based upon the assumption that the enteria of ASME B30.2, Section

2 3.2.1.1 items d and g, on crane inspections (but including only those applicable to
'

the bridge), and items e and h, on lift procedures and lift records, are to be addressed
elsewhere. (See Assumption 3.6.5).

.

4.2 Recommendations

4.2.1 It is recommended that the bricje inspections, that are required to be mace
before and after the special over rated load lifts (see Conclusion Section 4.1

and Assumption 3.6.5), be in accordance with the Stone & Webster
Recommended Crane inspections transmitted to Virginia Power by letter NAS-
19, 731 (Ref. 5.16).

-

4.2.2 With regard to testing by means of lifting the actualload, item (f) of Section
2 3.2.1.1 of ASME B30.3, it is recommended that the specified short distanca be

approximately 6 inches, and that the load be suspended for approximately 5
,

minutes.

,

O
1o
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5.4 Specification for Reactor Containment Crano for North Anna Power Station.
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12/6/72
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Test Certificate Report for Unit 1 Reactor Containment Polar Crane
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.

O
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5.0 NFERENCES (Continued) '
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'
5.14 Stone & Webster Concrete Calculation 11715 BK 58, Section 40, Anchors for

Polar Crane Rail,2/22/72

5.15 Stone & Webster Concrete Calculation 11715 BK 58, Section 8A, Crane Wall
Investigation of Stability for Construction Condition,7/12/72

5.16 Stone & Webster letter, NAS 19,731, August 10,1990, to R.C. Carroll, Jr. from
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ATTACHMENT 3 feont.)

asut I n tal:0
OvtRML4 D AND caNtav cP.ahlg '

2 317 Cone.,ct of Operstors {
JI) Operators cf outdoor ctates shall secure therrfs) The e;ersier stau noi ergage in any prntice w hen leavit:g. i

that will daert attention while actuaHy engaged it
operattg the trant. (ni) When the wind. indicating dance of a cab.op. (90)

i
trated outdoor crane gfves the a! arm, crue opera. 'b

(b) When physically er otherwise unfit, an optra.
tion stall te discontinued and the crane shd btter shall not origage in the cperation of the equip. prepued and stored for excessive wind conditiou.rt;e nt.

(c) T$e operator shall respond to signais from the m) Before the operator perfortns any mainte.
nance work on the crane, the operator shall tock, tag,person who is directing the hft, or an appointed sin.

p)penen When a sings! person or a crans fehowet or flag the main twitch (see part. 2 2.3.2)in tne de.
energ+aed position,

a not required as part of the crane operation, the
(o) All controls shall be tested by the operatoroperator is then respor.sible for the hits. However, before bernnmg a new th ft. lf any centrols do notthe operator shall etey a stop signal at all times, no

matter who grves it, eperate preperly, they thould be acpsted or repatted

(d) Esth eperator shall be responsible for those
before nperations are begurt

(p) Persora boarding or lemns overhead eranescperatiorJ under the operator's direct control.
should do so only at autho*utd locations and des.Whenever there 18 doubt as 10 safety, the operator :gnated bearding entrances,

shall coruult woh the superwser before handling the
1cada,

fe) If a w arnit:g dewee is furnished, it shall be ac. Section 2 3.2 - Han'filng the Load
tivated each time before traveling, and intertntitently
when approachirig workpersons* 2 3.2.1 Lead Weight. De crue shad not be

(f) Before I 4weg a cab. operated crane unat. toaded bsyond its rmed load ucept for tes1 purposesq
tended, the operatet shall land any attachtd load, as prowded in pata. 2 2.2.2, or ter specal over rated.
placa centroDen m the off position, and open the load h!u as provided Iri para. 2 3.2.1.1,
rnam hne disconnect dence of the spectSc crane. 2 3.11,1 SpecialOver Rate ^ Lead Litts.Litu{90) (g) De eperator shd not close the main switch

m cacau of the rated lead may be requtted from time
(trane disconnect) until c4rtain that as worker is on
or adjacent to the crane. If there is a warning sip

to time for speeds purposes such as new construe.
tion or * ajor repairs. Each instance of esceeding theor lock on the device,it shau not be energued until
rated lead shall be treated as a spectfic problem and

the sign or lock is terneved by the person who placed the folicwing requirements shall be met for each in.it there, or by an autMrued penon,
<8) Before closing the teatn switch (crans discoo. stance. If special hfu ara to be made frequendy, the(90) i

nect), tne Lpentor shad be sure that all controuer crans should be rersted for the load being handled

are in the off posuion. (see para. 214.3 for terating),
(a) A tmtten renew of the crane servica historyfi) ff power goes off during *peration, the opera.

shall be prepared, incJuding reference to prewouster shad tmmediately place au anntroHers in the off
over rated. load lifts, struerural repairs, and modt$.

position. f not to re use cf the crane, operating mo. cations cf original design.
tions shall be etecked for proper direction.

(i) De operator shall be familiar with the equip.
(b) $tnactural, mechanical, and electrical compo.

ment and its propet care.1! adjustments or repairs
eents of the crant desip shall bc checked for 'bc
load to be lifted Sy a crane manulserurer or other

ars necenary, or any deftets are known, the operator
quah$ed person, according to accepted enne desip

shau report the same prompdy to the appointed pet. standares, such as CMAA #70 or A!SE #6.
son who shd be responsible feit the operation and

(c) De crane supporting structure desip shd be
aintenance tepurs of the crame. ne operator shall

i
also nonfy the next operator of any remairting un. checked for conformance to A!SC or other appSca.

bis desip enteria. De crane support shd be in.
corrected defects upon changing shifts.

spected and uy deteriontion or damage shd be| (k) Contacts wmh runway nops or other cranes ts. ken int'o considention in desip calculations for!

thd be made wth erttems caution. De operator the load to be lifted.l

shall do so with particular care for the safety of per. (4) A complete intpection of the crane as de.| sont on or below the crane, and only after making scribed in para 241.3 shnu be inade just prior tocertain that any persons on the other crancJ are making the htt. 2.
sware of what is bems done.O (e) De lift shau be made under controUad eso.

=

:
,

!
-. . - .
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ATTACHMENT 3 (cont.) i

|

OvthtAD AND GaNm (8Aht$
agME gM.I.1990

ditiou under the dJaction of a designatad penon in (J) such side pulls Mll not coun the hoist rope
ucordance mth a prewously prepared hft plan. M1 to be pulled out of the sheaves or arrou drum
penon, m the arcs of the crans runway shau ce grooves;

a. alerte d. (4) such side pulls Mll not tssult in tuessive
(/) De operator shallint the crane at the spechkl swinging of the lead block or load. '

over rated load by hfting the load a short distance (d) De operator shall not cause the crans to lift,
,

and setting the brakes. Any failure to hold the load lower, of travel whUt anyone is on the load or book.
shall be conected before procreding with the htt. (e) De operator should amid carrying loads over

(g) After the special over rated. load lift is con. people.
cluded, an tntpection shau be made m accordance

(/) De operator of a floor operated crans havingmth pra. 2 21.3, a hfilns magnet should eserciu caution due to the i
>

(h) A reccrd of the over nted load lift, including huard of possible iding metal
all distances moved, stau be placed on file whers (g) The operator thau chest the boist braw ) at
wailable to appomted persont:el. leut once each shift if a lead approaching the ritad

(4) De rated load test that is specMed in para. 2 load is to be handled. nis shall be done by lifting
212 is not applicable to rpecial over rated load lifts. the I2ad a short distance and applying the brake (s).

2 3.22 Attaching the Losd sd shad not W he below W pet
(a) De hoist rope shd be free from kinks or where two wisps of rope remain on each anchorage

twau and anall not be wapped around the load. of the hoisting drum udeas a lower limit device is

(b) De load shau be ansched to the load block Primded, in which cau, no laas than one wrap shall
hook by means of slir.gs or other devices.

"[Wo two or mon emu are und u M a '

(c) Care shall be taken to make certain that the

O stieg rJears d obstules. load, one quab6ed penen shall be in charge of the
operation. Tth person shau analyse the opersoon *

2 3.2.3 Moving the Lead
and instruct other personnel inwived in the proper

(a) T): appomted perset, directing the hft shall positiones, nggmg of ahe load, ano the movements
ucenam that to be made.

f1) the lead, sling, or lifting device is stated ht (j) The operator shd not leave the position at thethe bowl of the hock; controls while the Icad is suspended over an area
(2) the load is secured, balanced, and posi. acesuible to people.

tiened in the book, sling. or hfting dowce before the
load is hhed more than a few inches (millimeters); 2 3.2.4 Holst Ur"It Devices (Swttcheal

(J) the boist rope is not kinked; . Is) Prior to the initial use of any hoist during each -
,

4) multipic ,part hans are not twisted around shift, the operator shall visnfy operst.on of the pri..

mary upper limit device under co load condidona.
(J) he hook is brought over the load in such a Care shall be surcised; the i,'oc.k shd be inched into

manner as to mmimin senging, the limit or run in at slo's speed. If the dewee does
(d) the top is Mated in the drurn grooves and . not DPerate properly, tha operator shau immediately

in the * heaves, if there is o. * 1 been a slack tope "'h ,*h{P P8 i

b) ring i@ng, care shall be taken that: 1.mit of travel of the load block shd not be used as
(1) there is ns sudden acceleration or deceler, an DPeraung connd b nonna! operation unless ad.

ation of the monncload; ditional means are prended to prevent damage from
,

(2) load does i et contact any obstructions. ""
(c) Crants shall r et be used for side pulls cacept

when specifically si thorued by a qualdied penon
who has determi=J that: S 2 33 - SW

(1) sne w sus pans of the crane will not be -2 3.3d Standard Signale (901overstressed; (s) $l nals to the operstor shall be in urordanesi
(2) the F. ist rope will not bear or tub against with this volume, unless voice communication (tels-

other memben of the crane,such u girden or trolley phone, radio, or equivalent) is utiliud. :
frame, cacept members spectficaUy designed at such - (b) Signals should be discerrdble or audible to the,

_

contact; operstor.

.; _ a _ _. _ _ _ _ _ _ . . .,_m_ __ _-._.. _ - _ . - - . - . _ . ~ , . _ , _ . - _ . - _ . , !.
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Material Substitution Reconciliation Summary
O

Et 0an_GRIlarMRt _L9E9r_lLURr32h

The replacement SG lower assemblies have been fabricated in
compliance with the 1986 Edition of ASME Section III and have
been "NPT" stamped. The Stress Report is based on the 1968
Edition of the ASME "sction III, including all addenda through
the Winter of 1968. For materials whose strength procerties do
not exist in the earlier edition, the material strength
properties used in the Stress Report werc determined from Section
III, 1986 Edition. Adaitionally, in cases where the later
edition cpecifies more conservative material strength properties
than the earlier edition, the more conservative values were used
in the Stress Report. Hence, the replacement SGs are fabricated
and analyzed to standards which are, at a minimum, equivalent to
the existing units. The design changes made to the new steam
generator lower assemblies and their reconciliations are
evaluated in the Westinghouse Safety Evaluation (Appcndix 4-19).

S_tentdegr_019r Unngr Rest t3111

The materials purchased and used in the replacement design of the
steam generator upper restraint have been reconciled to the
design code for North Anna Unit 1. The fabrication of the upperO restraint was performed in accordance with Specification No. NAP-0033. Later versions of codes and standards included as
references in the specification were reconciled to the designcodes and standardr. Inapection and non-destructive examination
techniques specified in the specification meet the requirements
of the design code. Materiale and their appropriate stress e

'

allowable limits have been utilized in the analysis that
demonstrates the acceptability of t.',e upper restraint. This
qualification la documented in "ticulation No. 02072.71-NP(B)-
003-BA.

Elgam_Qenerator Lowes Suppotts
f

A design code and nondestructive examination reconciliation was
performed for the spare parts for the steam generator lower
supports. A complete evaluation of spare parts material
requirements and C sign code and exa'.ination reconciliation is.

contained in an attachment to SWEC letter no. 02072.2210 and is
included in tLiv appendix.

O

DC 9013-1, Appendix 4 33, Page 1
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linin Stean_Eining

Existing main steam piping material is SA155, Grade CMS 75.
Replacement piping that may be utilized if necessary is SA691,
Grade CMS 75 material. Allowable stress values for these two
materials are the same and have no impact on the results of the
stress analysis. This is documented in Calculation Nos.
13075.62-NP(B)-4-XJ, 11715-X1-3, and 11715-X1-4. Additionally,
the deuign conditions of the mala steam system are unchanged.

Ecadwater Lgoo Seal Elkgwc_ac.d Drain Valvess

Replacement chrome-moly material A335 P22 will be used for the
feedwater loop seal elbows. The replacement of carbon steel
material with chrome-moli material was determined to be
acceptable by the Materiale Engineering Group in InnLbrook (see
attached memorandum). This replacement material has an allowabla
stress value of 14500 psi which is less than the allowable limit
of 15000 psi for the existing A106 Grade B elbows. This pipingsystem has been evaluated considering the lower allowable value
and has been demonstrated to be acceptable. Other mechanicalproperties including thermal coefficient of expansion and modulus
of elasticity also vary, but have been determined to be have no
impact on system acceptioility. The qualification of the
replacement feedwater loop ceal elbows is documented in( Calculation Nos. 13075.62-NP(B)-5-X2, 13075.62-NP(B)-38-X2, and'

11715-X2-16.

The reconciliation of replacement feedwater drain valves (Conval
j Figure No. 3/4" 11G2J-105) determiaed that the weight of these

valves is 11 pounds as compared to the weight of 5 pounds for the
existing valves, This additional weight for the replacement
valves was evaluated and demonstrated to be acceptable, the
qualification is documented in Calculation Nos. 13075.62-NP(B)-5-
X2, 13075.62-NP(B)-38-X2, and 11715>X2-16. The design conditions
of the feedwater system retain uncaanged and the ANSI B16.34
rating of the valves exceed the system design conditionc.

Steam Ggnerator Blogdown Pinina, Valves, Rqdqqgrs and Tees

The SG blowdown system modification was designed to the originalcode. The replac3mont of carbon steel material with chrome-moly
material was determined to be acceptable by the Materials

a Engineering Group in Innsbrook (see attached memorandum).

Replacement chrome-moly material A335 P22 will be used for the
steam generator (SG) blowdown piping, material A234 WP22 will be
used for the SG blowdown elbows, reducers and tees, and material
A182 Grade F22 will be used for the valves. This replacement
material has nn allowable stress value of 14500 psi which is lessc_s

(Ji than the allowable limit of 15000 psi for the existing A106 Gradex

DC 90131. Appendix 4 33, Page 2 i
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B piping, elbows, etc. This piping system has been evaluated
considering the lower allowable value and has been demonstrated

O- to be acceptable. Other mechanical properties including thermal
coefficient of expansior.and modulus of elasticity also vary, but
have been determined to be have no impact on system
acceptability. The qualification of the steam generator blowdown
piping is documented in Calculation Nos. 02072.07-NP(B)-001-XE,
02072.07-NP(B)-002-XE, and 02072.07-NP(B)-003-XE.

Wet Lavuo and Samole System Ploina

The design conditions of the wet layup and sample systems remain
unchanged. The code reconcilia. ion of SA106 Grade B and ASTM
A106 Grade B has indicated that the stress allowables are
unchanged and that the weight variance permitted has increased.
from not more than 6.5 percent over that specified to not more
than 10 percent over that specified. Piping analyses have been
performed in accordance with the design code that specifies
nominal dimensions and weights to be utilized. Nominal
dimensions and weights have not changed for this material. Inaddition, the amount and lengths of replacement material is not
significant. Therefore, as documented in Calculation No.
02072.13-NP(B)-004-X, this code change for SA106/A106 material is
acceptable and does not impact the qualification of wet layup orsample system piping.

EG Leve) Instrumentation Pinina. Root Valves and Condensate Pots

the design conditions of the SG 1evel instrumentation system
remain unchanged. The existing carbon steel level
instrumentation piping, root valves, and condensate pots are
being replaced with stainless steel material manufactured tw
later editions of ASTM /ASME material specifications and ANSI
standards. A reconciliation of the replacement material stress
allowables and design ratings demonstrates that the replacement
materials meet or exceed the requirements of the original design
codes and the original design requirements. This evaluation is
documented in Calculation 21809-M-03.

O

DC 90131, Appendix 4 33. Page 3
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ATTACl!!iEllT 1

EVALUATIO!1 OF SPARE PARTS MATEkIAL REQUIREME!1TS
AND DESIGil CODE A!1D EXAMI!JATIOli dECCl1CILIATION

FOR THE STEAM GE!1ERATOR LOWER SUPPORT
STEAM GEllERATOR REPAIR PROJECT - liORTil_A!!!iA Ut1IT 1 {

The following pages contain a design code and nondestructive
examination reconciliation for spare parts for the steam
generator lower supports for 11 orth Anna Unit 1. Reference to
item numbers in Attachmont i utillt's the i tem numbering
sequence from Drawing 11o. 11715-TV-17s.

|

1

O

,

- This is an attachment from Stone and Webster Engineering
Corporation letter no. 02072.2210 from D. E. McLellan to.

M. W. Gettler, dated August 20, 1992.

DC 90131, Appendix 4 33, Page 4
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ATTACHMENT 1

EVALUATION OF SPARE PARTS MATERIAL REQUIREMEllTS
AND DESIGN CODE AllD EXAMINATION RECONCILIATION

O FOR T}!E STEAli GENERATOR LOWER SUPPORT
STEAM GEllEPJTOR REPAlR PROJECT - NORTH ANNA UNU_,,1

AISI 4340 This material is used f ar the vertical support
plate (Item 7). Heat treatment has been

,

indicated as rnquired to obtain 140 kai to 160
kai yield strength machenical properties.
This provides for the replacement matarial to .

La of equivalent strength to the original
materia?. This piece is to be examined by
ultrasonic test in accordance with ASME
Section Ill, Subsection NF, Paragraph NF-5111 !

and Subsubarticle NF-5330. The waterial willbe purchased in accordanco with the latest
material specification requirements. Any

,

variance between examination practicca or
acceptance standards provided in the original
and current material specifications and codes
will not impact the design function or
capability of the steam generator (SG)-lower
support. This material should be marked by
the electrochemical etch method only.

ASTM A36 This material is used for the shims (Items 23,
24, 25, 26, 27, 29 and 30) and the mating
picco for the Lubrite plates (Items 9 and 10) .
The original material requirements were for .

AISI C1018 steel or equivalent for shims and
ASTM A36 or AlSI 4340 for the mating piece.
ASTM A36-91 is considered equivalent to AISI
C1018-for the intended function of shims. Itis also considered equivalent to AISI 4340 for
the function of the Lubrite mating piece,
Since these items- are loaded only in
compression, any variance in chemical or
mechanical requirements, including minimum
tensile-strength, does not impact the design
function of the support. No nondestructive
examination is required for the plate material
to be used as shims. The material used for
the Lubrite mating pieces should have magnetic
particle or liquid penetrant examination-
performed.

A This is an attachment from Stone and Webster Engineering Corporation
\J letter no. 02072.2210 from D. E. McLellan to M. W. Gettler, dated

August 20, 1992.

DC 90131, Appendix 4 33, Page 5
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ATTACHMEllT 1

EVALUATIOli OF SPARE PARTS MATERIAL REQUIREMEliTS
AND DFSIdli CODE .T!!D EXAMIllATIOli RECOffCILIATION

_ FOR THE STEAM GENERATOR LOWER SUPPORT
STEAM GENFlATOR REPAI.R_fP& JECT - ff0RTH ANNA UNIT 1

|

ASTM A$74 This material is used for ',ne socket head cap
screws (Item 11) . The current ASTM A')74 -90
requirements for mechanical properties,
chemical requirements, workmanship and finish
are identical to or exceed the ASTM A574-67
requirements. The decarburization limit has
changed slightly (3/4 of basic thread heightvercus 2/3 of basic thread height) and
additional limits have been placed on the
discontinuities. Both of these changes are
acceptable. The required length ef these cap
screws and the required engagement length of
them into the screw thread inserts (Helicoils)and steam generator lower support feet is
unchanged for service following the completion
of the steam generator repair project.

Thread Inserts Screw thread inserts (Item 12) utilized in
O conjunction with the Item 11 socket head cap

screws were originally specified as Helicoil
Type 3585 (Screw-Lock type, Unified coarse
threa03). Type 3591 (Screw-Lock type, Unified
fine threads) have been recommended as
replacement parts. These Black & Decker
staitiless steel screw thread . inserts wererecommended to be thread compatible with the
Item Il cap screws. Westinghouse Drawing No.
6142E90 also identifies HeliCoil Types 3591
and 1191 (Standard type, Unified fine threads).
as suitable parts for use. The required
length of these screw thread inserts and the
required engagement length of them into the

| socket head cap screws and steam generator
lower support feet - is unchanged for service1

| following the completion of the steam
t generator repair project.

!-

L

|' -

This is an attachme;.t from ,9 tone and Webster Engineering Corporation-

a letter no. 02072.2210 from D.'E. McLellan to M.-W. Gettler, dated
| August 20, 1992.
I

i

DC 90-131, Appendix 4 33, Page 6
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ATTACllMENT 1

EVALUATION OF SPARE PARTS MATERIAL REQUIREMENTLO AND DESIGN CODE AND EXAMINATION RECONCILIATION
TOR THE STEAM GENERATOR LOWER SUPPORT

STEAM GENEPATOR REP 7IR PROJECT - NORTH ANNA UNIT 1

ASTM B152 This material is used for the washers (Item28) utilized in conjunction with the Item 11
socket headed cap screws and Item 12 screw
thread inserts. The current ASTM B152-88requirements for annealed material has
insignificant chanrJos from ASTM B152-66requirements for annealed material. The
chemical composition, mechanical strength, and
hardness remain identical. The 7.iatorial
designation now corresponds to the UNS system
(C10200). Resistivity tests and embrittlement
tests are not required.

ASTM A354 Gr BD The original standard specification for the 24

inch hex head bolts (Items 14 and 15) was ASTMA490 (1967). However, the current 1991)edition of the ASTM standard only covers (bolts
from 1/2 inch to 1 1/2 inches, inclusive, in
diameter. Quenched an' tempered 2 inch-alloy

O steel bolts are now covered in Specification
A354 Gr. BD. The chemical and meenanical
requirements of ASTM A354 Gr. BD (1991) are no
less stringent than those of ASTM A490 (1967) .
Torquing requirements for these replacement
bolts are the same as for the original A490
bolts (snug tight plus 1/2 turn (30 degrees)). -

Retorquing of these A354 Gr. BD bolta or the
original A490 bolts after they have been fully
torquod ' not recommended.

ASTM A563 Gr DH This material is used for the heavy hex nuts
(Item 18). The current ASTM A563-91cspacification has a lower proof load stress
than the earlier edition ASTM A563-66 (175 kaiversus 200 ksi). The reason for this
relaxation is the nut requirements were made
to agree with_the bolt _ requirements.- Since
the bolt requirements for this design have not
changed and the strength of the nut material
is not the critical design _ _ parameter, the
relaxation is acceptable for this application.

O This is an attachment from Stone and Webster Engineering Corporation
letter no. 02072.2210 from D. E. McLellan to M. W. Gottler, dated
- August 20, 1992.

DC 90131, Appendix 4 33, Page 7
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Memorandum

WRGINEA POMER
NORTil C4R012NA PORTA

O To: n. x. Beyer, SAPS.SGRe innseroox Tecnnicai center

From: R. W. Calder, IN/3NW July 21,1992

SGRP MATERIALS SUBSTITUTION
Steam Generator Heplacement Project

(North Anna Power Station, Unit 1)

As part of the Steam Generator Replacement Design Change Package, the main
feedwater loop seal and the blowdown piping from the steam generator to the 3 inch
header will be replaced. The existent corroded carbon steel piping (pipe class 601) is
scheduled to be replaced with FAC' resistant chrome molybdenum alloy steel (class
601C). Materials Engineering was asked if the proposed replacement alloy 601C was
acceptable from a materials standpoint.

There is no evidence that significant galvanic corrosion occurs at 601/601C
interfaces at other NAPS locations. Welding procedures are already in place for 601C.
601C will not undergo appreciable radiation embrittlement in this application. If the
elevated temperature mechanical properties of 601C are adequate for your purpose (per
Stone and Webster pipe stress analysis)', Materials Engineering has no objection
substituting 601C for 601.

O

/
R. W. Calder

COPY:
J. l. Bennetch,f 6 IN/3NW
l. L Breedlove, IN/1NW
A. T. Vig, AV IN/3NW

- S. L Wilkie, NAPS SGRP
Project File:
Records Management: (NP 1486), IN/GW

' Flow accelerattx.I corrosion

? virginia Power morno to R. W. Calder from R. K Bayer, July 15,1992

DC 70-131, Appendix 4 33, Page 8
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FOR INFORMAT10.1
-

PAG F3

VIRGINIA POWER COMPANY
ENGINEERING TECHNICAL BULLETIN

.

Bulletin No: MA 1

|

Action X Information

Manager ISI/NDE & Enoineerina Procrams Date: Acril 10.1990

,

Subject: Chrome-mon oice weldina

.

Station: Surry and North Anna
UnR(s): 1&2

REFERENCES: *

None

DISCUSSION:

L (See Attached)

Action Parties: Station Manaaers.- Discioline Manaaers. Suoervisors and A/Es

Date Response Required: N/A

u Date: u/e /yoBy: /

.'g L N. Hartz ''' '

V Manaaer ISl/NDE & Enaineerina Procrarns

L DC 90131, Appendix 4 33, Page 9
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DISCU98 ION DECTION FOR TECHNICAL DULLETIN_MA-1
,

The leak before break fracture mechanics analysis and materials
testing for the chrome-mo1 7 feedvater pipe replacement for Surry
and North Anna (UFSAR upo,ste) has revealed lover than expectedtcughness values at Isom temperature. The lov toughness values
cause a concern during hydrostatic testing of the lines velded withi

the shielded metal arc process and E9018-B3 electrodes. With alarge flav size in the veld metal and without preheating the4

hydrostatic ter . medium, a condition exists that may cause af ailure of a pipe veld during the hydro test. There is no evidenceat this time to indicate that a problem exist with these velda
during any other condition of plant operation.

To eliminate any possibility of a failure resulting from this
concern, a volumetric and a surt' ace examination should be performed
on all future chrome-moly groove velds over 1/2" thick, made withthe above process and fille:: metal. This is in addition to anyother ANSI B31.1 requirements. Since nydrogen cracking is not aconcern the volumetric examination may be performed on velds
immediately following completion of the velding while the surface
examination should be performed af ter any stress relieving process.

,

The volumetric examin ttien need not be concerned with root geometry
since the defect must ce greater than four inches long and one inch

O in depth to create a potential failure. The following should be
cause for rejection of chrome-noly velds not requiring volumetricexaminations:

1) Any cracking.

2) Elongatec indications greater than one inch in length.
3) Any group of indications in a line that have an
aggregate length greater than three inches except when
the distance between the successive indications exceeds
four inches.

._

Based on the information to date there is no need to perform the
above inspections on lines already in service unless the line is to
be hydrostatically tested. This information is based onpreliminary results of the fracture mechanics analysis. All future
DCP's and EWR'S dealing with the inrtallation of chrome-moly piping'

should address this concern.

O .

DC 90131, Append" 4-33, Page 10
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May 12, 1992
PR-BV2001-VP010

Mr. R. L. Miller h0#
Bechtel Power Corporatioti
9801 Washingtonian Blvd.
Gaithersburg, MD 20878-5356

Attention: Mr. C..D.. Brown
Project Engineer

S/G DLOWDOWN DRAWING 8_AND TEXT COMMENTS
STEAM GENERATOR REPLMJEMENT PROJECT
NORTH ANNA POWER STATION - UNIT 1

Gentlemen:

Enclosed please find the Rev. O, Issued for Construction, drawings'

for the blowdown portion of DC-90-13-1 as listed on the attached
sheets. Also attached are comments ruceived rrom Stone &-Webster
on the text portion of DC-90-3?-1- and Virginia Power approval

- O 1etter ror u e or aaa1e oa the - aowa riviae en exoeveiaa to-
~

our specification NAS.1009-shou .,a : noted in the< text =and this
letter. attached and referenced. Please incorporate'the-drawings
and text comments into the Design Change Package prior to issuing
the 70% draft.

If you have any question, please contact Sheri Wilkie at (703) 894-
8010.

Sincerely,
F '

'q f
c*

R. K. Bayer
Project Enginee" Supv.

cc: ~8 . P. Rei31'y
E. L. Geiger

t

- DC 90-13-1, Appendix 4-34, Page-1 -
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xu
VIRGINEA POWER
NORTH CAROLINA POWER

t

To: Ms. Sheri Wilkie NAPS Innsbrook Technical Center

From: A. T. Vig - IN/3NW April 15,1992

STONE & WEBSTER WELDED SADDLE PROCESS
STEAM GENERATOR R'EPLACEMENT PROJECT

NORTH ANNA POWER STATION UNIT 1

Materials Engineering has revi ad the S&W propcsal for carbon steel
saddles welded to 21/4 C6 1 Mo J . ibis will be acceptable for the Steam Generator.

Blow Down pip: ..scament srtion of this project provided the pipe diameter is liraited
to a maximum 4' and the pipe wall thickness is limited to a maximum 1/2'. This deviation
to NAS 1009 should be allowed for this project. NAS 1009 should not be pennanently
changed to allow uncontrolled use of different alloys without engineering approva!.
E8018, ER70S, or ER80S filler material wcJ!d also be acceptable for this application.
Welding procedures will have to be property qualified and approved prior to fabrication.
If you have any questions contact me at extension 2658 in Innsbrook.

n- .

O /A. T. Vig

pc: Mr. R. W. Calder - IN/3NW

O

DC 90-13-1, Appendix 4-34, Page 2
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SECONDARY SIDE PRESSURE TEST TEMPERATURE
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IS INFORMATION IN THIS ATTACHMENT THAT IS
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Memorandumt
V
VIRGINIA POWE<T
NORTH CAROLINA POWER

2-
n

To Mr. T. Travis September 2, 1992

From R. Lee Design Engineering

UNIT 1 - 1993 OUTAGE QASILINE INSPECTION LIST
SECONDARY PIPING INSPECTION PROGRAM

NORTH ANNA POWER STATION

Attached for your use is a copy of the list of components to
be baseline inspected during the 1993 Unit 1 outage as part of the
Sacondary Piping Inspection Program.

The attached list includes feedwater, main steam, and steam
generator blowdown components that will he replaced or removed.and
then reinstalled under Design Change 90-13-1 " Steam Generator-
Repair." Copies of the isometric drawing showing the location of
the baselirie components are also attached.

If you have any questions, please call me at extension 2276.

k- .L.A --.

R. Lee

cc: Mr. I. L. Breedlove
Mr. J. C. Temple
Mr. C. M. Hooper
Mr. W. W. Chaisson
Mr. R. K. Sayer
Ms. S. L. Wilke

: O
%

F rm ha, 720003 (Aug SSI

DC 90-131, Appendi2'Dd,'V$ge'1
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Page to. 1 SECONDARY PIPING INSPECTION PR' M f\ L

09/02/92 NORTN t.=A - UNIT 1
1993 0UTAGE BASELINE INSPECTION LIST

Conponent Line Sketch Scope Phase Systee Tite Mme

1 BD-PSFR-11 2.5-WGCB-5-601C-Q3 W9013-1-M-601 0 S BD BDPSFR11

1-BD-PP50-16 2.5-WGCB-5-601c-03- N9013-1-M-601 t. S BD BDPP5016

1-BD-PSF 2-48 2.5-WGCB-5-601c-c3 N9013-1-M-601 0 S BD BDPSF248

1-BD-PSF 2-49 2.5-WGCB-5-601c-c3 N9013-1-M-601 O S BD BDPSF249

1-BD-PSF 2-50- 2.5-WGCB-5-601c-03 N9013-1-M-601 O 5 BD BDPSF250

1-BD-PSFR-5 2.5-WGCB-5-601C-o3 N9013-1-M-601 0 $ BD BDPSFRS

1-BD-PSFT-9- 3-WGCB-1-601-03 N9013-1-M-601 0 $ BD BDPSFT9

1-BD-PSFR-10 2.5-WGCB-4-60ic-03 N9013-1-M-601 0 S BD BDPSTR10

1-BD-PSF 2-110 2.5-WGCB-4-601c-03 N90?3-1-M-601 0 S BD BDSF2110

1-BD-PSF 2-45 2.5-WCGa-4-601c-03- N9013-1-M-601 0 S BD BDPSF245

1-BD-PSF 2-46 2.5-WGCB4-601c-03 N9013-1-M-601 O S BD BDPSF246

1-BD-PSF 2-47 ? 5-WGCB-4-601C-o3 N9013-1-M-o01 0 S BD BDPSF247

1-BD-PPS-94 1-WGCB-6-601C-o3 N9013-1-M-601 O S BG BDPPS96

1-BD-PSTR-12 2.5-WGCB-7-601c-03 N?013-1-N-602 O S BD BDPSFR12

1-BD-PP50-22 2.5-WGCB-7-601c-03 $9013-1 M-602 O S BD BDPPSD22

1-BD-PPS-120 2.5-WGCB-7-601C-o3 N9013-1-M-6C2 O S BD SDPPS120

1-BD-PSF 2-62 2.5-WGCB-7-601c-03' N9013-1-M-602 O S BD BDPSF262

1-BD-PSF 2-61 2.5-WGtB-7-601c-03 N9013-1-N-602 O S BD BDPSF261

1-BD-PSFR-13 2.5-WGCB-8-601C-03' N9013-1-M-602 O S BD BDPSFR13

1-BD-PPSD-23 2.5-WGCB-8-601c-03 'N9013-1-M-602 0 .. S BD BDPP5023

1-BD-PPS-112 2.5-WG'1b 8-601C-Q3 N9013-1-M-602 O S BD BDPPS112

1-BD-PSF 2-58 2.5-WGCB-8-601C-03 N9013-1-M-602 O S BD BDPSF258

1-BD-PSF 2-59 2.5-WGCB-8-601C-03 N9013-1-M-602 O S BD BDPSF259ty
O 1-BD-PSFR-7 2.5-WGCB 8-601C-03 N9013-1-M-602 O S BD BDPSFR7

$ 1-BD-PSFT-10- 3-WGCB-2-601-03 N9013-1-N 602 O S BD BDPSFT10

h 1-BD-PPSD-40 1-WGCB-9-601c-03 N9013-1-M-602 J S BD BDPPSD40

.. 1-BD-PSFR-14 2.5-WGCB-10-601c-c3 W 13-1-M-603 O S BD BDPSFR14*

h 1-BD PPSD-1- 2.5-WGCB-10-601C-o3 9013-1-M-603 O S BD BDPP5D1

y 1-BD-PSF 2-2 2.5-WGCB-10-601C-03 N9013-1-M-603 0 $ BD BDPSF22

'T 1-BD-PSF 2-11 2.5-WGCB '~r601c-03- N9013-1-M-603 0 S BD BDPSF211

y 1-BD PSFR-8 2.5-WGCB-1J-601C-o3 N9013-1-M-603 -O S BD BOPSFRS

-A -1-BD-PSFT-11 3-WGCB-3101-03 N9013-1-M-603 O S BD BDPf.FT11

'h
1-BD-PSFR-15 2.5-WGCB-11-601C-03 N9013-1-M-603 0 S ED BDPSFR15

1-BD-PPSD-5 2.5-WGCB-li-601C-03 N9013-1-H-603 O S BD BDPPSD5.

' 1-BD-PSF 2-4 2.5-wGCB-11-601C-Q3 N9C13-1-M-603 0L S BD SDPSF24

8 1-BD-PPSD-41 1 WGCB-12-601C-03 N9013-1-M-603 O S BD BDPPSD41

1-BD PPS-198 1-WGCB-12-601C-03 N9013-1-M 603 O S- BD BOPPS198

1-BD PPS-26 2.5-WGCB-11-601C-Q3 59013-1-M-603 O S BD BDPPS26

1-BD-PPS-19 2.5-WGCB-10-601C-03 N9013-1-M-603 O S. BD BDPP119

__ _ __
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09/02/92 WC2TH AIhA - UNIT 1

1993 OUTAGE BASELINE INSFECTIDN LIST

Cwponent Line Sketch Scog-- Phase Sistem File kame

1-BD-PPS-97 2.5-WGCS-5-601C-03 N9013-1-M-603 o S 80 scPPS97

1-BD-PPS-91 2.5-WGCB-4-601C-o3 N9013-1-M-603 0 S BD BDPPS91

1 -PJ-PSF 2 - 1 > 32-SHP-1-601-02 UTI-SHP-1001A O S MS MSPSF219

1-MS-PSF 2-22 32-SHP-2-601-02 UTI-SNP-1002A O S MS MSPSF222

1-MS-PSF 2 25 32-SHP-3-601-Q2 UTI-SHP-1003A O S MS MSPSF225

1-FW PSF 2-6f1 16-WFPD-22-601-02 UTI-WFPD-1022A O S FW FWISF260

1-FW PSF 2-61 16-WFPD-22-601-02 UTI-WFPD-1022A O S FW FotPST261

1-FW-PSF 2-62 16-WFPD-22-601-02 Uil-WFPD-102'f4 0 S FW FWPSF262

1-FW-PSF 2-63 16-WFPD-22-601-02 UI'-WFPD-1022A o ; FW FWPSF263

1-FW-PPS-31 16-WFPD-22-601-02 UTI-WFPD-1C22A 0 S fu FWPSF231

1-FW-PPS-32 16 WFPD-22-60!-02 Uil-WFPD-1022A 0 $ FW FWPPS32

1-FW-PSF 2-66 16-WFPD-23-601-02 UTI-WFPD-1023A O S W FWPSF266

1-FW-PSF 2-67 16-WFPD-23-601-02 UTI-WFPD-1023A O S FW FWPSF267

1-FW-PSF 2-68 16 WFPD-23-601-02 Uil-WFPD-1023A 0 $ FW FWPSF268

1-FW-PSF 2-69 16-WFPD-23-601-02 UTI-WFPD-1023A O S FW FWPSF269

1-FW-IPS-107 16-WFPD-23-601-c2 UTI-WFPD-1023A 0 $ FW FWPPS107

1-FW-PPS-33 16-WFPD-23 601-c2 UTI-WFPD-1023A O S FW e4PS33

1-FW-PSF 2-72 16-WFPD-24-601-02 UT1-WFPD-1024A O S FW FWPS F272

1-FW-FSF2-73 16-WIPD-24-601-02 UTI-WFPD-1024A o S FW FWPSF273

1-FW-PSF 2-74 16 WFPD-24-601-02 UTI-WTPD-10244 o S FW FWPSF274

1-FW-PSF 2-75 16-WFPD-24-601-02 UTI-WFPD-1024 A 0 S FW FWPSF275

1-FW-PPS-37 16-WFPD-24-601-02 UTI-WFPD-1024A 0 S FW FWPP"37

1-FW-PPS-175 16-WFPD-24-601-02 Uil-WFPD-1024A O S FW FUPS175
a
O 1-FW-PPS-176 16 WFPD-24-601-02 UTI-WFPD-10244 O S FW FWPPS176
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