
Entergy Nuclear Northeast
Entergy Nuclear Operations, Inc.
Vermont Yankee
322 Governor Hunt Rd."~ En ter5gy P.O. Box 157
Vernon, Vr 05354
Tel 802-257-7711

November 20, 2003
BVY 03-107

U.S. Nuclear Regulatory Commission
AITN: Document Control Desk
Washington, DC 20555

Subject: Vermont Yankee Nuclear Power Station
License No. DPR-28 (Docket No. 50-271)
Technical Specification Proposed Change No. 262 -Additional Information
Alternative Source Term - Copyriht Release

By letter' dated November 7, 2003, Vermont Yankee2 (VY) provided supplemental information to the
NRC to support VY's request to amend Facility Operating License DPR-28 for the Vermont Yankee
Nuclear Power Station by incorporating an Alternative Source Term (AST) methodology into the
facility's licensing basis. The supplemental information consisted of two reports regarding the seismic
verification of the Alternative Leakage Treatment pathway. The reports were prepared by ABS Group
Consulting, Inc. under contract to VY and bear a copyright by ABS Group Consulting, Inc.

Attachment 1 to this letter is a copyright and proprietary information release that permits the NRC to
reproduce copies of the subject reports. It is not the intent of either VY or ABS Group Consulting, Inc.
that the reports be treated as proprietary information.

The information provided herewith does not expand the scope or change the conclusions of the original
application for a license amendment, and the prior determination of no significant hazards consideration
is unchanged.

If you have any questions in this regard, please contact Mr. Len Gucwa at (802) 258-4225.

Sincerely,

James M. DeVincentis
Manager, Licensing

Attachment

cc: USNRC Region I Administrator (cover letter only)
USNRC Resident Inspector - VYNPS (cover letter only)
USNRC Project Manager - VYNPS (with attachment)
Vermont Department of Public Service (with attachment)

'Vermont Yankee letter to U.S. Nuclear Regulatory Commission, Proposed Change No. 262 - Supplement No. 2,
"Alternative Source Term - Seismic Verification Reports," BVY 03-101, November 7,2003.

2 Entergy Nuclear Vermont Yankee, LLC and Entergy Nuclear Operations, Inc. are the licensees of the Vermont
Yankee Nuclear Power Station.



Docket No. 50-271
BVY 03-1 07

Attachment 1

Vermont Yankee Nuclear Power Station

Proposed Technical Specification Change No. 262

Additional Information

Alternative Source Term - Copyright Release

Release Letter from ABS Consulting



1FABS Consulting
RISK CONSULTING DIVISION

November 19, 2003
NE-03-225

Mr. James Fitzpatrick
Entergy Nuclear Vermont Yankee, LLC
546 Governor Hunt Road
Vernon, VT 05354

Subject: ABSG Consulting Inc. Copyright and Proprietary Information
Release, Vermont Yankee Alternative Leakage Treatment
Pathways and Boundaries Seismic Verification.
ENVY Purchase Order Release VY015966

Dear Mr. Fitzpatrick:

ABSG Consulting Inc., as original preparer of Report No. 1173875-R-001,
Revision 1, "Vermont Yankee Alternative Leakage Treatment Pathways and
Boundaries Seismic Verification Report," dated November 5, 2003, and Report
No. 1 173875-R-002, Revision 0, "Vermont Yankee Alternative Leakage
Treatment Pathways and Boundaries Walkdown Report," dated July 29, 2003, for
Entergy Nuclear Vermont Yankee, LLC, hereby grants permission to the U.S.
Nuclear Regulatory Commission to reproduce the aforementioned reports or any
parts thereof as reasonably needed for its internal use, for filing in NRC public
document rooms, and for limited distribution to members of the public who may
request such documents from the NRC. Furthermore, ABSG Consulting Inc. is
not requesting that the subject reports be considered Proprietary Information or
withheld from public disclosure within the provisions of 10 CFR Z.790.

If you should have any questions on this matter, please do not hesitate to contact
me.

Regards,

Paul D. Baughman
Vice President
Project Manager

g ABSG Consulting Inc. * 118 Portsmouth Avenue * Stratham, NH 03885 USA

Ti): 603.778-1144 * Fax: 603-778-7495 JBFA
www.absconsulting corn
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Entergy Nuclear NortheastAM Entergy Nuclear Operations, Inc.
Vermont Yankee
322 Governor Hunt Rd.

Vernon, VT 05354
Tel 802-257-771 1

November 7, 2003
BVY 03-101

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555

Subject: Vermont Yankee Nuclear Power Station
License No. DPR-28 (Docket No. 50-271)
Technical Specification Proposed Change No. 262 - Supplement No. 2
Alternative Source Term - Seismic Verification Reports

By letter' dated July 31, 2003, Vermont Yankee 2 (VY) proposed to amend Facility Operating License
DPR-28 for the Vermont Yankee Nuclear Power Station (VYNPS) by incorporating an Alternative
Source Term (AST) methodology into the facility's licensing basis. The license amendment request
(LAR) was prepared in accordance with applicable regulatory guidance, and the analyses performed using
the AST demonstrate that postulated accident consequences meet regulatory acceptance limits.

The Safety Assessment that was provided as Attachment 5 to the July 31, 2003 letter discussed an
Alternative Leakage Treatment (ALT) strategy that credits the reduction in main steam isolation valve
releases due to the holdup and deposition provided by certain downstream components. An evaluation of
the seismic ruggedness of this ALT pathway was referenced in the Safety Assessment (i.e., Reference
28). To assist the NRC staff in its evaluation of the acceptability of the ALT strategy, VY is providing as
Attachment I hereto the ALT Pathways and Boundaries Seismic Verification Report (i.e., Reference 28
of the Safety Assessment) and as Attachment 2 the associated ALT Pathways and Boundaries Walkdown
Report. As stated in Attachment 1, a confirmatory walkdown of normally inaccessible piping and
equipment will be conducted during the upcoming Spring 2004 refueling outage. It should also be noted
that Attachment I is an updated version of Reference 28 and the report number differs (due to a
typographical error) from that specified in the Safety Assessment.

In response to discussions with the NRC staff regarding VYNPS' licensing basis relative to seismic
criteria, VY confirms that VYNPS was licensed prior to Appendix A to l0CFR100 becoming effective.
Consequently, Appendix A to l0CFRl00 is not part of VYNPS' licensing basis. Item No. 6 on page 9-3
of Attachment I also acknowledges this licensing basis.

'Vermont Yankee letter to U.S. Nuclear Regulatory Commission, "Alternative Source Term," Proposed Change
No.262, BVY 03-70, July 31,2003.

2 Entergy Nuclear Vermont Yankee, LLC and Entergy Nuclear Operations, Inc. are the licensees of the Vermont
Yankee Nuclear Power Station.

0",A



BVY 03-101 / Page 2

The information provided herewith is supplemental information that further supports the full scope
application of an alternative source term for VYNPS. As such, this information does not expand the
scope or change the conclusions of the original application for a license amendment, and the prior
determination of no significant hazards consideration is unchanged.

If you have any questions in this regard, please contact Mr. Len Gucwa at (802) 258-4225.

Sincerely,

JgK./ lierL
ite lcPresident

STATE OF VERMONT )
)ss

WINDHAM COUNTY )

Then personally appeared before me, Jay K. Thayer, who, being duly sworn, did state that he is Site Vice President
of the Vermont Yankee Nuclear Power Station, that he is duly authorized to execute and file the foregoing document,
and that the statements therein are true to the best of his knowledge and belief. ,.

Salriy A. Sands(rum, Notary Public A. ;
My Commission Expires February 1 , 2007 V' '

Attachments (2)

cc:

USNRC Region I Administrator (cover letter only)
USNRC Resident Inspector - VYNPS (cover letter only)
USNRC Project Manager - VYNPS (two copies/with attachments)
Vermont Department of Public Service (with attachments)
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ALL RIGHTS RESERVED

The information contained in this document is
confidential and proprietary data to Entergy Nuclear
Vermont Yankee. No part of this document may be
reproduced or transmitted in any form or by any
means, electronic or mechanical, including
photocopying, recording, or by any information
storage and retrieval system, without permission in
writing from ABS Consulting or Entergy Nuclear
Vermont Yankee.
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Summary

Regulatory Guide 1.183 Appendix A provides assumptions, acceptable to the NRC, for
evaluation of the radiological consequences of loss-of-coolant accidents using
Alternative Radiological Source Terms (ASTs). For boiling water reactor (BWR) main
steam isolation valve (MSIV) leakage, the regulatory guide allows credit for a reduction
in MSIV releases due to holdup and retention in main steam piping downstream of the
MSIVs and in the main condenser. Such credit is based in part on the piping and
components in the alternate leakage treatment (ALT) release path and those structures
and equipment making up the ALT boundaries, being capable of performing their
required functions during and after a safe shutdown earthquake.

This report confirms the scope of the ALT pathways. Additionally this report confirms, by
walkdown and assessment in accordance with BWROG Topical Report NEDC-31858P-
A and NRC SER, the seismic ruggedness of the ALT pathways and associated
boundary piping for piping accessible during power operation. A walkthrough of piping
normally inaccessible during power operation was performed during a brief reactor
power-down. This walkthrough ascertained that the inaccessible piping was of the same
general construction as the accessible piping that has been evaluated herein. This
report also confirmed seismic ruggedness of the Turbine Building and condenser.

A full walkdown of all normally inaccessible piping and equipment will be performed
during Re-Fueling Outage 24 (RFO-24). Verification of the seismic ruggedness for the
presently inaccessible pathways, boundaries and equipment will be performed via
technical evaluation, engineering experience with past performance of similar systems
and walkdown. Piping and support systems considered as outliers to the verification
process will be assessed and, if necessary, modified at that time.

WiA1SS Consulting
RISK CONSULTING DIVISION
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1. Introduction

This report describes the initial work performed in support of alternate leakage treatment
(ALT) leakage paths and boundaries seismic verification. The work was performed in
accordance with recommendations by the General Electric BWR Owners' Group
(BWROG) Report for increasing MSIV leakage rate limits, and eliminating leakage
control systems (Reference 1). Efforts included confirmation of the extent of the ALT
leakage paths and boundaries; review and assessment of the seismic capability of the
Turbine Building; evaluation of the condenser and condenser anchorage; seismic
assessment of the stop valves and supports; and walkdown evaluation of normally
accessible' piping, components and supports within the defined ALT boundaries. The
intent of the walkdowns was to identify specific design conditions that might be
associated with poor piping and/or component seismic performance. These specific poor
seismic performance design conditions were identified as outliers. Outliers are
subjected to detailed qualitative and/or quantitative assessment. Where required,
modifications to resolve poor seismic performance configurations will be recommended.
Walkdowns are focused toward identification of the following areas:

Piping, pipe support and equipment seismic vulnerabilities, such as excessive
span, heavy unsupported components, non-ductile piping or support material,
high localized stresses, severe corrosion, and poor anchorage

* Seismic interaction caused by failure and falling (Il/1) or by displacement and
proximity impact

* Differential displacement and anchor displacement of structures, equipment and
piping

* Seismic verification of boundary components

* Valve attributes

The scope of the effort is described in Section 2. Results of the work are described in
Sections 3 through 8.

The seismic verification followed the guidelines of BWROG Report NEDC-31858P-A
(Reference 1), the NRC Safety Evaluation Report (SER) (Reference 2), and previous
MSIV ALT submittals by similar vintage BWR plants.

Normally inaccessible piping, components and supports will be walked down during RFO-24.

LABS Consulting
RISK CONSULTING DIVISION 1-1
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2. Scope

In general terms, the scope of the seismic verification effort is the ALT seismic boundary
and includes the condenser, main steam lines and all piping and tubing located off the
main steam lines between the MSIVs and the turbine stop valves that could result in
steam leakage.

The specifics of the seismic verification boundary are described by Entergy Nuclear
Vermont Yankee (ENVY) in Technical Evaluation No. 2003-012 (Reference 3), which is
included in its entirety as Attachment A. The seismic verification boundary is shown
therein (see page A-9 within Attachment A). Several leakage paths and isolation
boundary lines are defined and for organization, are placed into nine (9) groups
described as either a Path or Boundary line below. A mark-up of the simplified flow
diagram showing these groupings is shown in Figure 2-1.

Path 1 MS Low Point (LP) drains to condenser (Primary path)

Path 2 MS Low Point Drains downstream of MSIVs to condenser
(Alternate path)

Path 3 Steam Jet Air Ejector (SJAE) supply line low point drain (Backup
path)

Boundary 4 AOG steam supply (Boundary)

Boundary 5 Main Steam sample lines (Boundary)

Boundary 6 Steam to turbine steam seal system (Boundary)

Boundary 7 Steam to EPR, MPR and miscellaneous instruments (Boundary)

Boundary 8 Steam to turbine bypass valves (Boundary)

Boundary 9 Stop valve drains (Boundary)

Each of these paths and boundaries are described further below (based in part on
References 3 and 30).

Path 1 - This is the primary ALT leakage path and follows the main steam low point
drains to the condenser via drain valves LCV-101-38A, B, C and D, which are air
operated valves (AOVs). These valves can be position changed from the control
room and will fail to an open position on loss of air or power. Any of the four
identified valves will provide an adequate drainage path (Ref. 3). The piping path
extends from four 6" drain pots on the main steam headers, through the four
indicated 1" AOV valves, to a common 8" header that goes to connection #67 on the
condenser. The piping is located entirely within the Turbine Building.

FABS ConsultingI ISK CONSULTING DIVISIO 2-1
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Path 2 - This ALT leakage path is the alternate ALT drain path and follows main
steam low point drains to the condenser via AOV valve LCV-2-143. This valve can
be position changed from the control room and will fail open on loss of air or power.
The piping path extends from four 1Y2" connections to the main steam headers just
downstream of the MSIVs, to a common header and open manual valve V60-24,
which serves as an orifice. The orifice ID is 0.7 inches providing a flow area of 0.86
square inches. From there, the path extends through 1" valve LCV-2-143 to a
connection to 3" MSD-4, which then goes to condenser connection #47. The piping
is located both in the Reactor Building (main steam tunnel and Torus area) and the
Turbine Building.

Path 3 - This backup ALT leakage path is via the steam jet air ejector (SJAE) supply
line low point drain air operated valve, LCV-101-39. The valve can be position
changed from the control room and fails to an open position on loss of air or power.
The piping path extends from a connection on main steam line 18" MS-1A through
open manual valve V60-1. Prior to reaching the SJAE manifold, the line splits, going
through 1" valve LCV-101-39 and then rejoining piping from the SJAE manifold.
Within this path, AOVs FCV-101-37 and PCV-101-35 need to close to establish the
path to condenser connection #68. These latter AOVs can be position changed from
the control room, and fail to a close position on loss of air or power to the solenoid,
based on a spring return, (Reference 3). Except for the 1" piping local to LCV-101-
39, the majority of the piping in Path 3 is either 2", 2Y2" or 3" NPS. All the Path 3
piping is located in the Turbine Building.

Boundary 4 - This seismic boundary piping involves the advanced off gas (AOG)
steam supply system. The boundary is at valves PRV-OG-834A and B, which are air
operated valves arranged in parallel that fail to a closed position on loss of air or
power. The piping path extends from a 2" connection on main steam line 18" MS-1 B
through open manual valve OG-9072 and motor operated valve OG-9060 up to the
steam reducing station that includes 2" valves PRV-OG-834A and B. A 3/4" drain line
takes off from just upstream of the steam reducing station, passing through steam
trap MS-1 13-1A, and then extending to a connection to line 3" MSD-4 (see Path 2
discussion above), just prior to condenser connection #47. A new check valve will
be added to the 3/4" drain line (line 3/4" MS-189-D3) near the connection to 3"MSD-4
piping, to isolate this path to AOG. All the Boundary 4 piping is located in the
Turbine Building.

Boundary 5 - This seismic boundary piping involves the main steam sample lines
that connect to each of the four main steam headers. These lines do not require
active isolation since they are closed systems. The complete line is within the
seismic boundary. There are a pair of 3/4" lines connected to each header and also
tubing to the sample sink. The distance to the second isolation valve in each case is
short. All the lines are located in the Turbine Building.

Boundary 6 - This seismic boundary piping involves the steam to turbine seal
system. The piping extends from a 5" connection just upstream of the stop valve on
18" MS-1A up to a tee. Beyond the tee, one leg goes through a 5" x 3" reducer
connected to Valve V60-6. The other leg connects to Valve V60-10. Both valves are
motor operated valves (MOVs) which fail 'as-is" on loss of power. V60-10 is
normally closed and V-60-6 is closed at power greater than 70%. The piping seismic

XABS Consulting
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boundary includes piping and supports beyond the boundary valves, of a sufficient
configuration to provide adequate seismic support of the valves and upstream piping.
Piping is located within the Turbine Building.

Boundary 7 - The EPR, MPR and miscellaneous instrument connections consist of
small bore piping and tubing. These lines are seismic boundary piping/tubing and
are closed systems extending from the main steam piping to the end instrument.
The lines are located within the Turbine Building.

Boundary 8 - This seismic boundary piping consists of the 16" diameter main steam
bypass piping, from the main steam lines downstream of the outboard MSIVs to the
turbine bypass valve chests, Z-1-1B and Z-1-1A. Piping beyond the valve chests is
included within the review. The piping is located within the Turbine Building.

Boundary 9 - This seismic boundary piping consists of stop valve drain small bore
piping to isolation valves V-60-2A-D. The piping extends beyond these valves to the
condenser through 2Y2" MSD-6 to condenser penetration #33. The piping is located
within the Turbine Building

In addition to the paths described above, the Turbine Building, the condenser, the main
steam piping (identified as Boundary 10 in Table 2-1) and the main steam stop valves
are considered part of the seismic verification boundary and are included for evaluation.
Additionally, drain piping from HPCI/RCIC steam supply systems was verified as a part
of this effort (identified as Boundary 11 in Table 2-1). For the purposes of reference
within this report, these systems are considered within the ALT seismic boundary scope.

The ALT seismic boundary scope includes a number of active components to establish a
path or isolate a boundary, in addition to the stop and control valves. These are
identified in Table 2-1. The piping also includes a number of steam traps, which will
generally provide flow isolation for the system conditions evaluated within this report.
However, these components are not considered as active components, since failure of
the trap either to isolate flow or permit flow has not been relied upon to establish either
ALT paths or boundary points.

TABS Consulting
RISK CONSULTING DIVISION 2-3
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Table 2-1: ALT Boundary Description

Line Description General Start Required Active Active Active Required Walkdown Notes
Pipe Point End Point or Component Component Active End

Path or Size Passive Description Function BoundaryBound.

1 - P LP Drains 1", 1.5" MS Condenser Active LCV-101-38 1" AOV Open Condenser Primary Path
2", 2.5", Lines Connection A, B, C, D (Conn #67) - G191156
6, 8" A-D #67 [30.1]

2 - P MS LP 1", 1.5" MS Condenser Active LCV-2-143 1" AOV Open Condenser Alternate
Drains 2", 2.5", Lines Connection (Conn #47) Path,

3" A-D #47 Orificed Line
G191167, G-
191156
[30.1, 30.4]

3 - P SJAE Supply 1", 2", MS Condenser Active LCV-101-39 1" AOV Open Condenser Backup Path
Line Drains 2.5", 3" Line A Connection (Conn #68) G191156

#68 FCV-101-37 3" AOV Close [30.11
PCV-101-35 2" AOV

4 - B AOG Steam 0.75", 2", MS Condenser Active PRV-OG- 1" AOV Close Condenser Check valve
Supply 2.5" Line B Connection 834A (Conn #47) to be added

#47 -@ to isolate
3"-MSD-4 PRV-OG- path

834B G191156
[30.1] A217
[30.3]

5 - B MS Sample 0.5", MS Sample Passive __ _ Sample Sink Boundary
Lines 0.75" Line Sink & & misc end Line

A-D misc end instruments G191156
instruments [30.1]

fgABS Consulting
PISK CONSULTING DIVSION 2-5
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Table 2-1: ALT Boundary Description

Line Description General Start Required Active Active Active Required Walkdown Notes
Pipe Point End Point or Component Component Active End

Path or Size Passive Description Function Boundary
Bound.

6 - B Turbine 3", 5" MS MOV-60-6 Passive _. __ _ Sufficient Boundary
Steam Seal Line A system Line
System MOV-60-10 support G191156

beyond [30.1]
isolation
valves

7 - B EPRIMPR 0.75", 1", MS Various Passive __ __ _ Instruments Boundary
Misc. 2" Lines Instruments at end of Line
Instruments A- D system G191156

[30.1]

8 - B Steam to 10", 16" MSIVs Condenser Active Bypass Piston Valves Close Condenser Boundary
Turbine Connection Valves (Conn #41) Line
Bypass #41 Z1-1A G191156
Valves Z1-1B [30.11

9 - B Stop Valve 1", 21Y2" MS Condenser Passive __ _ __ Condenser Boundary
Drains Lines Connection (Conn #33) Line

A-D #33 G1 91156
[30.1]

BASS Consulting
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Table 2-1: ALT Boundary Description

Line Description General Start Required Active Active Active Required Walkdown Notes
Pipe Point End Point or Component Component Active End

Path or Size Passive Description Function Boundary
Bound.

10 - B MS Piping 18" MS MS Stop Active Stop Valves Piston Valves Close Stop Valves Boundary
Lines Valves Line

MS A- D V60-3 A-D G191156
Pipe - [30.1]
B

11 - B RCIC/HPCI 1", 2" 3" Condenser Passive __ _ __ Condenser Boundary
Drains MS- Connection (Conn #56) Line

HPCI 3B, #56 G191174
RCIC 10" (30.5],
Drain - MS - G191169
B 4B [30.6]

' ABS Consulting
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3. Seismic Experience Database Comparisons

The seismic experience data were derived from an extensive database on the
performance of power plants and industrial facilities in past strong-motion earthquakes.
These performance data were compiled by ABS Consulting (formerly EQE) for the
Seismic Qualification Utility Group (SQUG), the Electric Power Research Institute (EPRI)
and others, and include over 100 facilities in more than 60 earthquakes that have
occurred around the world from 1934 to present. Of particular interest for the scope of
work herein is the performance of non-seismically analyzed main steam piping, related
components and supports, and condensers.

The BWROG report (Reference 1) summarizes data on the performance of main steam
piping and condensers in past strong-motion earthquakes and compares these piping
and condensers with those in typical U.S. GE Mark I, II and IlIl nuclear plants. The
earthquake experience data and similarity comparisons are then used to draw
conclusions on how the GE piping and condensers would perform in a design basis
earthquake.

This section presents experience database comparisons that are plant specific to
Vermont Yankee (VY). The purpose of this review is to ensure the vibratory ground
motion experienced at each of the facilities with equipment being used as a surrogate for
similar equipment at VY, met or exceeded the VY design basis earthquake.

3.1 VY Ground Response

Section 1.6.1.1.7 of the VY Updated Final Safety Analysis Report (UFSAR) (Reference
6), defines the design earthquake (DE) as having a maximum horizontal ground
acceleration of 0.07g, and the maximum hypothetical earthquake (MHE) as having 0.14g
maximum horizontal ground acceleration. The general ground response spectrum
shape is as shown within sheet A.2-21 of the UFSAR for the DE, with the shape for the
MHE being twice the DE curves depicted within the UFSAR. The horizontal earthquake
time history used to generate in-structure response spectra for VY was based on the
1952 Kern County earthquake recorded at Taft, California, scaled to a peak ground
acceleration (PGA) of 0.14g for the MHE.

The design earthquake (DE) is more commonly referred to as the operational basis
earthquake (OBE) and the maximum hypothetical earthquake (MHE) is more commonly
referred to as the safe shutdown earthquake (SSE). For assessment of the ALT
pathways and boundaries the SSE level earthquake is of concern (Reference 1), and the
term SSE is used throughout this report.

The VY 5% damped ground response spectrum is depicted in Figure 3-1, (and also
Figures 3-2 through 3-10). The shape of the curve is based on the shape depicted
within the UFSAR. Spectral acceleration at 33 Hz for this curve is 0.2 g versus 0.14 g
PGA per the UFSAR. The difference is due to the conservative manner originally
utilized in developing the ground response spectrum curve depicted in the UFSAR.

L"ABS Consulting 3
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3.2 Seismic Ground Motions

Ground motion estimates of 13 database sites have been reviewed and accepted by the
NRC staff for inclusion in the BWROG earthquake experience database, and are
presented in the associated NRC SER (Reference 2). Comparisons of the ground
response spectra of selected database facilities with the Vermont Yankee SSE ground
spectrum (Section 3.1) were made to establish applicability of the BWROG experience-
based methods for demonstrating seismic ruggedness of main steam piping, attached
leakage path piping, other ALT pathways and boundary components, and associated
supports/anchorages at Vermont Yankee. The VY SSE ground spectrum was not
among the BWR plant spectra shown in the Reference 1 Topical Report.

The majority of the ALT pathways and boundaries piping and components and the
condensers at Vermont Yankee are located in the lower elevations of the Turbine
Building. Portions of specific lines initiate within the main steam tunnel, and pass through
the lower elevations of the Reactor Building.

A composite comparison of the ground response spectra of selected earthquake
experience database facilities (as accepted and shown in Reference 2) with the Vermont
Yankee design basis SSE ground spectrum (from Section 3.1) is shown in Figure 3-1.
The selected ground motions include the following nine sites from among the thirteen
database facilities reviewed and accepted by the NRC in the Reference 2 SER.

* Grayson Power Plant (Glendale) - Horizontal direction
1971 San Fernando Earthquake (M6.6)

* Las Ventanas Power Plant - Horizontal direction
1985 Chile Earthquake (M7.8)

Commerce Refuge to Energy Plant (LA Bulk Mail) - Horizontal direction
1987 Whittier Narrows Earthquake (M5.9)

Coolwater Power Plant - Horizontal direction
1992 Landers Earthquake (M7.3)

Burbank Power Plant - USGS estimate
1971 San Fernando Earthquake (M6.6)

PALCO Cogeneration Plant (Rio Dell) - Horizontal direction
1992 Petrolia Earthquake (M6.9)

El Centro Steam Plant - Horizontal direction
1979 Imperial Valley Earthquake (M6.6)

Moss Landing Power Plant - PG&E estimate
1989 Loma Prieta Earthquake (M7. 1)

Valley Steam Plant - USGS estimate
1971 San Fernando Earthquake (M6.6)

'ABS Consulting
D ISK CONSULI ING DIVISON 3-2



11 73875-R-001
Revision 0
7/30/2003

Individual plots of the 5% damped ground spectra of the above database facilities
compared with the Vermont Yankee 5% SSE ground spectrum are shown in Figures 3-2
to 3-10. In general, the earthquake experience database sites have experienced strong
ground motions that are in excess of the Vermont Yankee SSE in the frequency range of
interest (i.e., about 0.5 Hz and above for piping and rigid range for equipment). All the
database site ground motions envelope the Vermont Yankee SSE ground spectrum by
large factors in various frequency bands within the 1 Hz and above range.

For comparison with selected condensers within the earthquake experience database,
earthquake response at the Moss Landing site and at the Ormond Beach site was
considered. Since the condenser is a massive structure located in the lower elevations
of the Turbine Building, the condenser is effectively subjected to ground motion
response. The structure is massive, with extensive internal bracing, and will respond in
essentially a rigid manner. The Reference 2 accepted estimate of horizontal peak
ground acceleration response is 0.35 g for Moss Landing2. The maximum horizontal
PGA response is approximately 0.12 g for Ormond Beach. The Moss Landing PGA is
well in excess of the VY SSE PGA of 0.14 g. The Ormond Beach PGA of 0.12 g was
recorded some distance from the plant site and farther from the epicenter, however,
based on Reference 2 it is considered as a representative estimate of this facilities
ground motion. The Ormond Beach condenser is similar to the VY condenser in many
respects, and inclusion of this condenser for comparison purposes to VY is reasonable,
and enhances the earthquake experience comparison of condensers subjected to strong
ground motion earthquakes in excess of or similar to the VY SSE PGA of 0.14g.
Therefore, condensers within the earthquake database are a good basis of comparison
for the performance of the VY condenser when subject to the design basis earthquake of
SSE magnitude.

Based on the above observations and comparisons, the Vermont Yankee SSE ground
spectrum is generally bounded by those of the earthquake experience database sites at
the frequencies of interest. Hence, the use of the earthquake experience-based
approach at Vermont Yankee for demonstrating seismic ruggedness of non-seismically
analyzed main steam piping, related components and supports, and condensers -
applied consistent with BWROG recommendations and SER limitations - is appropriate.

3.3 Piping

Main steam piping and condensers in the earthquake experience database have
exhibited substantial seismic ruggedness, even when they are typically not designed to
resist earthquake. This is also a common conclusion in studies of this type on other
plant commodities such as welded steel piping in general, anchored equipment such as
motor control centers, pumps, valves, structures, etc. With limited exceptions, normal
industrial construction and equipment typically have substantial inherent seismic
ruggedness, even when not designed for earthquakes. No failures of main steam piping
have been seen. Anchored condensers have also performed well in past earthquakes
with damage limited to minor internal tube leakage.

2 The NRC SER accepted estimate is the PGE curve shown in Figure 4 of Reference 2.
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The BWROG Report (Reference 1) contains detailed discussions and comparisons of
main steam piping and condenser design in several earthquake experience database
sites and example GE Mark 1, 11 and IlIl plants in the U.S. The general conclusions of
these comparisons are as follows.

* GE plant designs are similar to or more rugged than those in the earthquake
experience database that exhibited good earthquake performance.

The possibility of significant failure in GE BWR main steam piping or condensers
in the event of an eastern U.S. design basis earthquake is highly unlikely.

* Any such failure would also be contrary to a large body of historical earthquake
experience data, and thus, unprecedented.

Plant-specific comparisons of the condensers at Vermont Yankee with those in the
selected earthquake experience database are discussed in detail in Reference 8, and
summarized in Section 6.0 herein. Plant-specific comparisons of main steam and drain
piping at Vermont Yankee with piping included in the selected earthquake experience
database are described below.

The piping at VY was fabricated and installed using industry standard practice generally
complying with the standards of the B31.1 piping code (Reference 19) as outlined within
the VY plant piping and pipe support specification (Reference 18). Thus the ALT
seismic boundary piping at VY is consistent in design practice and construction with the
piping results from facilities in the earthquake experience database. Table 3-1 presents
a summary of piping data (sizes, schedules, materials, etc) for the main steam and drain
piping at Vermont Yankee. The materials of construction for this piping are typically
carbon steel of A106 Grade B or A53 Grade B composition, which have good ductility
and low creep characteristics at service temperature. Certain portions of piping have
been replaced with low and intermediate alloy steels of A335 Gr. P11 and P22 material,
which are more resistant to flow accelerated corrosion (FAC) damage mechanisms. All
the materials of construction are consistent with piping materials found within the
experience database. Table 3-2 presents similar data for facilities in the earthquake
experience database. Table 3-3 presents a summary comparison of the same data for
Vermont Yankee and facilities in the earthquake experience database. Figure 3-11
presents the D/t and pipe size data graphically.

Table 3-3 and Figure 3-11 show that pipe sizes and D/t ratios3 for ALT pathways and
boundaries piping fall within the limits of the pipe sizes and D/t ratio the earthquake
experience database piping, both in pipe size and in D/t ratio. An exception to this is
that the VY seismic boundary piping (refer to Boundary 6 piping outlined in Section 2)
contains 5" schedule 80 piping. The resulting D/t ratio for this piping being 15. Although
the 5" piping is not explicitly represented in the earthquake experience database, piping
of both smaller and larger size with comparable and enveloping (smaller and larger) D/t
ratios are adequately represented in the database, refer to Figure 3-11. Thus, based on

3 Ratio of pipe diameter (D) to pipe wall nominal thickness (t).
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these factors it is also concluded the 5" piping is adequately enveloped by the
experience data and supporting analysis.

The pipe materials, and associated allowable stress values from B31.1 (Reference 19),
which represent the VY ALT seismic boundary scope, are presented in Table 3-1.
Associated materials and allowable stresses for representative piping within the
earthquake database are presented in Table 3-3. From Table 3-3 it can be seen that the
piping materials used for the fabrication of the VY ALT seismic boundary scope are
comparable with piping within the earthquake database.

Therefore, piping results from the database, with consideration of specific installation
configuration concerns addressed through detailed walkdown (Section 4), can
reasonably be applied to Vermont Yankee piping.

3.4 Equipment and Other Features

Other equipment within the scope of the leakage pathway review includes valves,
instruments, and tanks, which are referred to as related equipment in this evaluation.
The SQUG Generic Implementation Procedure (GIP) methodology, documented in
Reference 23, and accepted by the NRC (Reference 24) was employed to address the
seismic adequacy of this equipment. The GIP provides a formal procedure for
evaluating these classes of equipment against the earthquake experience data. The VY
design basis SSE ground response spectrum is compared to the GIP Bounding
Spectrum in Figure 3-12. It can be seen that the GIP Bounding Spectrum envelops the
VY design basis SSE ground response spectrum. As such use of the GIP methodology
for evaluating the other equipment within the scope of the ALT seismic boundary is a
reasonable approach for seismic qualification of these components.

'EABS Consulting
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Figure 3-1 Comparisons of Selected Database Site Spectra to
Vermont Yankee SSE Ground Spectrum
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Figure 3-2 Comparison of Glendale Grayson Spectra to Vermont
Yankee SSE Ground Spectrum

1.6

1.4

1.2

1.0

C
0

E 0.8

a)

0.6

0.4

0.2

0.0

0.1 1 10

Frequency (Hz)

100

DIABS Consulting
RISK CONSULTING DIVISION 3-7



11 73875-R-001
Revision 0
7/30/2003

Figure 3-3 Comparison of Ventanas Spectra to Vermont Yankee
SSE Ground Spectrum
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Figure 3-4 Comparison of Commerce Spectra to Vermont
Yankee SSE Ground Spectrum
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Figure 3-5 Comparison of Coolwater Spectra to Vermont Yankee
SSE Ground Spectrum
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Figure 3-6 Comparison of Burbank Plant Spectrum to Vermont
Yankee SSE Ground Spectrum
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Figure 3-7 Comparison
SSE Ground Spectrum

of PALCO Spectra to Vermont Yankee
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Figure 3-8 Comparison of El
SSE Ground Spectrum

Centro Spectra to Vermont Yankee
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Figure 3-9 Comparison of Moss Landing Spectrum to Vermont
Yankee SSE Ground Spectrum
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. . ..

Figure 3-10 Comparison of Valley Steam Spectra to Vermont
Yankee SSE Ground Spectrum
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Table 3-1

Design Basis Data at Vermont Yankee for Main Steam and Drain Piping

Pipe Wall Piping
Piping Size Pipe Pipe thick Piping Design
Description (NPS) O.D. (in) Sch (in) D/t Material Code

Main Steam 18 18 80 0.937 19 CS & B31.1 - 1967
and Drain 11 8 084 19 low &
Piping 16 16 80 0.843 19 Int. Alloy

10 10.75 80 0.593 18 Steel

8 8.625 80 0.500 17 (Note 1)

6 6.625 80 0.432 15

5 5.563 80 0.375 15

3 3.5 160 0.437 8

3 3.5 80 0.300 12

21/2 2.875 160 0.375 8

2 2.375 80 0.218 13

2 2.375 160 0.343 7

11/2 1.9 160 0.281 7

1 1.315 80 0.179 7

1 1.315 160 0.250 5

14/ 1.05 80 0.154 7

3/4 1.05 160 0.218 5

Notes:

1. Materials of construction include carbon steels (CS) and low intermediate alloy
steels, typically of A106 Grade B, A 53 Grade B and A335 Gr. P11 and P22
materials, (Reference 4, 5, and 18).

2. Typical B31.1 code (Ref. 19) material allowable stress limits for the materials
identified in note 1, at room through maximum operating temperature of piping
within the ALT pathways and boundaries, are 15 ksi.

BASS Consulting
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Table 3-2

Seismic Experience Database Design Data

Pipe Wall
Pipe Size O.D. Pipe Thickness

Facility (NPS) (inch) Schedule (inch) DAt

24 24.0 20 0.375 64

Valley Steam Plant
Units 1 & 2

20 20.0 20 0.375 53

18 18.0 30 0.437 41

16 16.0 30 0.375 43

14 14.0 30 0.375 37

12 12.75 40 0.406 31

12 12.75 30 0.330 39

10 10.75 160 1.125 10

8 8.625 160 0.906 10

6 6.625 40 0.280 24

4 4.50 160 0.531 8

4 4.50 40 0.237 19

3 3.50 160 0.437 8

3 3.50 80 0.300 12

3 3.50 40 0.216 16

2 2.375 160 0.343 7

2 2.375 40 0.154 15

1 /2 1.90 160 0.281 7

1 1h 1.90 40 0.145 13

1 1.315 40 0.133 10

3/4 1.05 160 0.218 5

3/4 1.05 40 0.113

t,2IABS Consulting
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Table 3-2

Seismic Experience Database Design Data

(continued)

Pipe Wall
Pipe Size O.D. Pipe Thickness

Facility (NPS) (inch) Schedule (inch) DAt

20 20.0 STD 0.375 53

El Centro
Steam Plant

18 18.0 160 1.781 10

18 18.0 XS 0.500 36

18 18.0 STD 0.375 48
14 14.0 40 0.437 32
14 14.0 STD 0.375 37

12 12.75 160 1.312 10

12 12.75 STD 0.375 34

10 10.75 40 0.365 29

8 8.625 160 0.906 10

8 8.625 120 0.718 12
8 8.625 40 0.322 27

6 6.625 120 0.562 12

6 6.625 40 0.280 24

4 4.50 80 0.337 13
4 4.50 40 0.237 19
3 3.50 160 0.437 8
3 3.50 80 0.300 12
3 3.50 40 0.216 16
2 2.375 160 0.343 7
2 2.375 80 0.218 11
2 2.375 40 0.154 15

11/2 1.90 160 0.281 7

12 1.90 80 0.200 10
1/2 1.90 40 0.145 13

1 1.315 80 0.179 7
1 1.315 40 0.133 10

3 1.05 80 0.154 7
34 1.05 40 0.113 9

'ABSSConsutlting
4V RSK COiNSULI NG DAASION 3-18



11 73875-R-001
Revision 0
7/30/2003

Table 3-2

Seismic Experience Database Design Data

(continued)

Pipe Wall
Pipe Size O.D. Pipe Thickness

Facility (NPS) (inch) Schedule (inch) DAt

16 16.0 1.394 1 1

Moss Landing
Units 1, 2 & 3

12 12.75 _ 1.148 11

8 8.625 160 0.906 10

8 8.625 30 0.277 31

6 6.625 160 0.562 12

6 6.625 40 0.280 24

4 4.50 160 0.531 8

4 4.50 80 0.337 13

4 4.50 40 0.237 19

3 3.50 160 0.437 8

3 3.50 80 0.300 12

3 3.50 40 0.216 16

2 2.375 160 0.343 7

2 2.375 80 0.218 11

2 2.375 40 0.154 15

1 % 1.90 160 0.281 7

1% 1.90 80 0.200 10

1 1.315 160 0.250 5

1 1.315 80 0.179 7

3/4 1.05 160 0.218 5

3/4 1.05 80 0.154 7
I .L I
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Table 3-2

Seismic Experience Database Design Data

(continued)

Pipe Wall
Pipe Size O.D. Pipe Thickness

Facility (NPS) (inch) Schedule (inch) DAt

24 24.0 40 0.687 35

Moss Landing
Units 4 & 5

24 24.0 1.066 23

-- 18.8 -- 2.287 8

16 16.0 40 0.500 32
16 16.0 -- 0.902 18

-- 1 13.2 -- 1.668 8

8 8.625 160 0.906 10

8 8.625 40 0.322 27

6 6.625 160 0.562 12

6 6.625 40 0.280 24

4 4.50 160 0.531 8
4 4.50 80 0.337 13

4 4.50 40 0.237 19
3 3.50 160 0.437 8

3 3.50 80 0.300 12
3 3.50 40 0.216 16
2 2.375 160 0.343 7
2 2.375 80 0.218 11

2 2.375 40 0.154 15
11/2= 1.90 160 0.281 7

1l 1.90 80 0.200 10

1½M2 1.90 40 0.145 13
1 1.315 160 0.250 5

1 1.315 80 0.179 7
1 1.315 40 0.133 10

34 1.05 160 0.218 5

3A 1.05 80 0.154 7

3A 1.05 40 0.113 9
J I
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Table 3-2

Seismic Experience Database Design Data (continued)

i Pipe Wall
Pipe Size O.D. Pipe Thickness

Facility (NPS) (inch) Schedule (inch) DA
30 30.0 0.632 47

Moss Lanzing
Units 6 & 7

26 26.0 - 1.128 23
18 18.0 , 3.444 5
12 12.75 _. 2.444 5
12 12.75 . 0.601 21
8 8.625 -- 1.650 5

8 8.625 40 0.322 27
6 6.625 -- 1., 5
6 6.625 40 0.280 -.24
4 4.50 -. 0.861 5
4 4.50 80 0.337 1 3
4 4.50 40 0.237 19
3 3.50 80 0.300 1;2
3 3.50 40 0.216 16

2½ 2.875 -- 0.550 5
2' 2.875 BO 0.276 10.
21 2.875 40 0.178 16
2 2.375 .. 0.519 5
2 2.375 80 0218 1 1
2 2.375 40 0.154 15

1½ 1.90 -- 0.428 4
1½ i.90 BO 0.200 10
11* 1.90 40 0.145 13
1 1.315 .. 0.301 4
1 1.315 80 0.179 7
1 1.315 40 0.133 10

:'A 1.05 160 0.218 5
3A 1.05 80 0.154 7
:,A 1.05 40 0.113 9

i 0.84 J -- 0.210 4

;1

;

0.54 0.153 4
A I -
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Table 3-3

Comparison of Vermont Yankee and Selected Database Piping Parameters

Parameter Vermont Yankee Database Sites

Pipe Diameter (in) 1.05 - 18.0 1.05 - 30.0

Wall Thickness (in) 0.154 - 0.937 0.113 - 3.444

Ratio, Diameter to 5 - 19 4 to 64
Thickness (D/t)

Materials of construction A 106 Grade B A 106 Grade B

A 53 Grade B A 182 Grade P22

A 335 Grade P11 A 335 Grade P22

A 335 Grade P22 Chrome Moly.

Typical B31.1 Allowable 15,000 psi 15,000 psi
Stress Value, Sh (Note 1)

Notes:

1 . Material allowable values presented at room through maximum operating
temperatures of the ALT pathways and boundaries piping.
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Figure 3-11

Comparison of Vermont Yankee and Database Piping DAt Ratios
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Figure 3-12 Comparison of Vermont Yankee Design Basis SSE
Ground Response Spectrum with GIP Bounding Spectrum
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4. Seismic Verification Walkdown

Very few components of nuclear plant systems are unique to nuclear facilities. Nuclear
plant systems include piping, tubing, conduit and many other items that are common
components of conventional power plants and industrial facilities. Seismic experience
data based methods have been developed that address the question of adequacy of
seismic performance of equipment and commodities not designed, procured and
installed to current nuclear seismic criteria. By reviewing the performance of facilities
that contain equipment similar to that found in nuclear plants, conclusions can be drawn
about the performance of nuclear plant equipment during and after earthquake events.
Extensive work has been performed documenting the performance of power plant
equipment performance and the common sources of seismic damage to equipment and
piping (References 1, 25).

Equipment, piping and tubing systems in the seismic experience database have
performed very well in earthquakes, even though they have typically been designed for
deadweight and operating loads only, with little or no consideration for seismic loads
(Reference 25). Earthquake experience database methods provide the basis for review
of the piping identified in Section 2 within the ALT seismic boundary.

The Seismic Review Team (SRT) performing the field walkdown first reviews the
installed scope of equipment, piping and tubing. Evaluation of piping and equipment
designs are performed to assure that installations are representative of database
design practice and that components are free of known seismic vulnerabilities.
Earthquake experience has identified conditions that have resulted in failure of piping
and tubing systems and components. The conditions evaluated in this walkdown review
include:

Piping, pipe support and equipment design attributes

Seismic anchor motion issues

Seismic interaction issues (11/1 and proximity)

Valve design attributes

Potential external corrosion indication

4.1 Piping, Pipe Support and Equipment Design Attributes

As part of the walkdown process, the Seismic Review Team reviews the various piping
configurations and tubing systems and pipe and tubing supports that make up the ALT
paths and boundary to ensure that the design attributes and conditions are consistent
with good design and industry standard practices. The systems were also screened to
ensure that they are free from known seismic vulnerabilities identified from earthquake
experience data. These design attributes include:

DRABS Consulting
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* Piping with dead weight support greatly in excess of B31.1 suggested spans, or
tubing with excessive sagging.

* Heavy, unsupported in-line components.

* Piping constructed of non-ductile materials such as cast iron or PVC.

* Non-standard fittings, or unusual attachments that could cause excessive
localized stresses.

* Pipe supports that exhibit non-ductile behavior.

* Presence of severe corrosion.

In addition, anchorage of terminal equipment to piping and tubing systems are reviewed
for adequacy.

4.2 Seismic Anchor Movement Issues

The experience database includes instances of seismic damage to piping, tubing and
supports that were attributed to seismic anchor movement. Damage was the result of
excessive movement of terminal end equipment, differential movement between
supports in adjacent buildings, and excessive movements imposed on branch lines by
flexible headers. These attributes are evaluated during the piping walkdowns.

4.3 Seismic Interaction Issues (Il/I and Proximity)

The seismic interaction review is a visual inspection of structures, piping, or equipment
adjacent to the components under evaluation. The seismic interaction review evaluates
conditions where seismically induced failures (Il/I) and displacements of adjacent
structures, piping, or equipment (proximity) could adversely affect the required seismic
performance of the system and components under consideration.

4.4 Valve Design Attributes

Screening guidelines are provided for valves that are relied upon to establish the ALT
pathway or are part of the seismic verification boundary. The guidelines are consistent
with the SQUG Generic Implementation Procedure (GIP, Reference 23) and include
provisions for air-operated diaphragm valves, spring-operated pressure relief valves,
piston operated valves of lightweight construction, motor operated valves, and
substantial piston-operated valves. As such, use of this approach provides a high
degree of confidence in the ability of these valves to withstand a seismic event and
perform the desired operation of position changing for an active valve.

4.5 Representative Bounding Analytical Review

The team selects representative supports and anchorages to be addressed in a plant-
specific seismic evaluation following the walkdown. Special consideration is given to

SWABS Consulting
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heavily loaded supports or those for which anchorage capacity appears marginal. For
piping, the team determines if an enveloping analytical assessment would be
appropriate and beneficial. Such a review entails consideration of diversity, complexity
and extent of the piping and the areas that comprise the walkdown efforts.

As a supplement to the piping review process by walkdown observation, a
representative path (Path 2 of Section 2) was selected for additional review, and was
reviewed relative to this effort (see Section 8 herein). Portions of this same piping were
addressed via walkdown (see Section 7 herein).

The Seismic Verification Walkdown is performed in accordance with Reference 12.

TABS Consulting
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5. Building Qualification

The piping and equipment of the ALT pathways and boundaries are located within two
buildings at Vermont Yankee, namely the Reactor Building and the Turbine Building. As
part of the seismic verification process of the ALT pathways and boundaries piping and
equipment, assurance must be provided that these buildings will not themselves become
seismic hazards relative to the structural capability and continuing function of the ALT
pathways and boundaries.

5.1 Reactor Building

The Reactor Building, in accordance with UFSAR 12.2.1.1.1 (Reference 6), is a Seismic
Class I Structure. Its seismic capability has been assured in accordance with existing
Seismic Class I design basis requirements for Vermont Yankee.

5.2 Turbine Building

Except for the diesel generator and oil day tank areas (which are designated as Seismic
Class I areas), the Turbine Building is a Seismic Class II structure, in accordance with
UFSAR 12.2.1.1.3. As such, an additional assessment of the seismic capability of the
Turbine Building is warranted.

The seismic assessment of the Turbine Building was documented in ABS Consulting
calculation 1173875-C-002 (Reference 7). A summary of this calculation is provided
below.

As indicated, it must be demonstrated that the Turbine Building structure will not fail
during or after an SSE event in a manner that would adversely impact the condenser
and other piping and equipment relied upon to contain leakage through the MSIVs. A
BWROG (Reference 1) survey of this type of industrial structure has, in general,
confirmed that excellent past seismic performance exists. There are no known cases of
structural collapse of either turbine buildings, power stations or structures of similar
construction. To this end, the evaluation is based on a review of the current design, of
existing calculations and of the extent of compliance within such programs as A-46 and
IPEEE.

The original design of the Turbine Building structure was based on the VY site OBE and
SSE using static lateral load evaluation methods (Reference 7). Two steel frames at the
diesel generator area were originally selected for detailed seismic analysis. The analysis
included modal frequency analysis and response spectrum analysis using the site 2%
damping design seismic response spectra, in accordance with the UFSAR. The analysis
included dead weight, 50% of snow load, an unloaded bridge crane in its parked
position, and the OBE and SSE seismic coefficients. The OBE combination stresses
were compared to normal American Institute of Steel Construction (AISC) allowable and
the SSE combination stresses were compared to the yield stress. The analysis
established that the controlling loading for the steel bents is the non-seismic fully loaded
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crane combination including associated horizontal crane forces, full live load, and wind
loads (refer to write-up in Reference 7). In the calculation of the lateral shear transfer,
the analysis indicated that seismic loads were found to govern only the North-South
direction above the operating floor at elevation 272.5'. Additionally, time history analysis
of a stick model of the Turbine Building was performed to determine the in-structure
response spectra and inter-story drift. This analysis showed that the structure is
seismically rigid up to elevation 272.5'. The superstructure showed a maximum drift of
0.69 inches under the simulated SSE time history analysis.

The Turbine Building is founded on firm bedrock with substantial margin on compressive
bearing stresses. The reinforced concrete substructure and steel-framing superstructure
are capable of withstanding the VY site SSE without structural damage. This is evident
based on the original building design and the successful completion of the Individual
Plant Examination of External Events (IPEEE) program. It was shown in the IPEEE
program that the Turbine Building structure has a high confidence of low probability of
failure (HCLPF) of 0.3g, which exceeds the VY SSE PGA (Reference 7). The seismic
verification walkdown to be performed during RFO-24 will identify masonry walls that
may adversely impact the integrity of the ALT boundary piping and equipment. Seismic
evaluations will be performed for walls that are not within the scope of PP7026,
Reference 31.

On these bases, it was concluded that the Turbine Building structure will not adversely
impact the functionality of the condenser, steam piping, and other components relied
upon to contain MSIV leakage during and after the VY site SSE.
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RSK CONSULTING DMSION 5-2



1173875-R-001
Revision 0
7/30/2003

6. Major Equipment Qualification

6.1 Condenser and Anchorage

The condenser is the main collection point for leakage past the MSIVs and, as such,
forms an integral part of the ALT pathways and boundaries. The purpose of the
condenser qualification is to assure the condenser falls within the bounds of the
earthquake experience database and establish the design of the condenser and
associated anchorage is acceptable for seismic SSE earthquake demand applicable to
the VY site. This assessment was separately addressed in ABS Consulting calculation
1173875-C-001 (Reference 8). A summary of the calculation is presented herein.

The condensers are required to remain intact during and after an SSE as part of the
MSIV alternate leakage treatment path. This evaluation was performed using seismic
experience data from past earthquakes, coupled with engineering analysis. The
evaluation was performed to ensure the condensers were represented by seismic
experience data, and that the anchorage is adequate using SQUG GIP methods
(Reference 23). The condenser shell was evaluated to determine global and local shell
stresses, ensure pressure boundary breach would not occur and assess local shell
buckling. The evaluation follows the recommendations of the BWROG Report
(Reference 1), combined with analysis using stress allowables consistent with SQUG
GIP recommendations. The condensers are MSIV alternate leakage path walkdown
outliers because they are not specifically included in the SQUG GIP 20 classes of
equipment (References 23 and 25).

Seismic capacity vs. demand was evaluated by comparing the VY condenser with
condensers in the seismic experience database that have experienced strong motion
earthquakes in excess of the VY SSE. A discussion on the seismic demand comparison
of VY to the earthquake database is presented in Section 3. Condenser size,
construction, and design characteristics are summarized and compared with parameters
for earthquake experience condensers, (Reference 8). This comparison determined that
the VY condenser was similar to those within the earthquake experience database.

Anchorage is evaluated using established procedures from the GIP and supporting
documents such as the EPRI anchorage guidelines (Reference 26). Concrete was
evaluated using the requirements of ACI 318-99 (Reference 21). Load factors and
allowable stresses are modified to be consistent with SQUG GIP methods. Stresses in
the condenser shell are evaluated using the American Institute of Steel Construction
(AISC) methods (Reference 22), with allowable stresses modified to be consistent with
SQUG GIP values.

The evaluation demonstrates that the condenser design is typical of those at facilities
that have experienced earthquakes equivalent to and in excess of the Vermont Yankee
SSE. The Vermont Yankee condenser therefore satisfies the SQUG capacity vs.
demand requirement on the basis that they compare favorably with database
condensers. The condenser anchorage meets the requirements of the GIP (Reference
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23), and the condenser shell stresses are low under SSE earthquake demand. On
these bases, the condenser was determined to be adequate as part of the MSIV
alternate leakage treatment path.

A walkdown of the VY main condenser, which is presently inaccessible during normal
power operation, will be performed during RFO-24 to ensure construction and
installation details conform to plant design drawing details.

6.2 Turbine Stop and Main Steam Control Valves

The turbine Stop Valves (SVs) and main steam Control Valves (CVs) form a portion of
the ALT boundary and, as such, an assessment of the seismic capability of these valves
and their associated supports is necessary. This assessment was separately addressed
in ABS Consulting calculation 1173875-C-003 (Reference 9). A summary of the
calculation is presented below.

The evaluation of the SV's and CV's was performed using the earthquake experience
database (References 26, 27, 28) and manual calculation methods that follow the rules
of the GIP (Reference 23). Calculations were performed to address the SVs' operator
weak link, which is the yoke legs based on review of the operator design drawings and
adequacy of the load path to the rigid supports and their anchorages (Refer to
Reference 9). An evaluation of the yoke under a 3 g lateral load per the GIP shows that
the seismic yoke stresses are small. An assessment of the structural steel for the loads
transferred from the SVs and CVs are made.

Turbine Stop Valves and Main Steam Control Valves were not included in the scope of
the A-46 or IPEEE programs at Vermont Yankee based on the plant developed safe
shutdown equipment list (SSEL). Being hydraulically actuated, these valves are also not
included in GIP twenty category of equipment. The SVs and CVs would therefore be
identified as outliers in a SQUG assessment.

Based on comparison of valve configuration, support load path to the Turbine Building
structure, and a comparison of the VY design basis SSE ground motion with the
earthquake experience database, the evaluation demonstrates that the existing design
of the SVs and CVs can be expected to demonstrate excellent performance under
earthquake loading, without breach of pressure boundary nor functional failure. On
these bases, the turbine Stop Valves and Main Steam Control Valves and associated
supports satisfy associated seismic ruggedness criteria. A walkdown of these
components, using the guidelines of Reference 12 will be performed during RFO-24 to
confirm this conclusion.

6.3 Bypass Valves Steam Chest

The Bypass Valves Steam Chest forms a portion of the ALT pathways and boundary
and, as such, an assessment of the seismic capability of the steam chest and associated
supports is necessary. This assessment was separately addressed in calculation

173875-C-004 (Reference 11) and is summarized below.
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The qualification was performed using a combination of seismic experience data, SQUG
engineering experience from the GIP (Reference 23), and individual component
assessment (Reference 11).

The steam chest valves are hydraulically actuated spring assist-to-close valves similar to
the design of the stop valves. The valve bodies for these valves are not of cast iron
construction. As such, the earthquake experience database for the stop valves provides
assurances for the structural integrity of the steam chest valves. The weak link for the
valve assembly is the valve yoke. An evaluation of the yoke under a 3 g lateral load per
the GIP shows that the seismic yoke stresses are small. An assessment of the vertical
and horizontal rigid rods shows that the pipe reactions are within the design capacity of
the rods and that adequate load path exist to transfer the support loads to the Turbine
Building structure. On these bases, the Bypass Valves' Steam Chest Control Valves
and associated supports satisfy associated seismic ruggedness criteria. A walkdown of
these components, using the guidelines of Reference 12 will be performed during RFO-
24 to confirm this conclusion.
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7. Walkdown Results and Review

A walkdown was performed by the Seismic Review Team (SRT) in accordance with the
walkdown procedure (Reference 12). Conditions that do not conform to walkdown
screening guidelines or that are judged by the SRT to require further evaluation are
documented as outliers. Each outlier is assigned a unique identification number that is
based on the portion of the path or boundary system line identifier reviewed, along with a
sequential suffix (e.g., path 1, outlier 1 would have a suffix 1-1). System description,
outlier description, a designation as to which general walkdown criterion is involved and
recommended action(s) are indicated.

A walkdown of all accessible portions of the system was performed the week of
6/16/2003 and results are described below. Remaining portions of the system will be
included in walkdowns to occur during RFO-24.

One area of consideration that cannot be directly addressed via walkdown is the
potential for internal pipe corrosion as discussed in Section 5.1.4 of the walkdown
procedure (Reference 12). To this end, a review of all piping within the ALT boundary
was undertaken to ascertain susceptibility to internal pipe or component corrosion from
the Flow Accelerated Corrosion (FAC) degradation mechanism. This review is
discussed below.

Vermont Yankee personnel previously performed a walkthrough4 of the presently
inaccessible areas of the ALT boundary, during a reactor power-down in May of 2003.
Results of this walkthrough are also described below. This piping will be verified in
accordance with the Reference 12 procedures during RFO-24.

7.1 ALT Boundary Walkdown - Week of 6/16/2003

A walkdown was performed on portions of the following paths and boundaries in
accordance with the requirements of Reference 12:

* Path 2 (accessible areas)

* Boundary 5 (accessible areas)

* Boundary 7 (accessible areas)

4The term 'walkthrough" is used to differentiate from a walkdown performed in accordance with
procedural requirements of Reference 12. For a walkthrough, general visual observations only,
are noted.
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HPCI/RClC5 steam supply drains (accessible areas)

Representative photo-documentation of the walkdown is provided in Attachment C. A
separate walkdown report includes the specific results of the above walkdown. This
report (Reference 13) will be revised to include the walkdowns of remaining ALT
pathways and boundaries to be performed during RFO-24.

The accessible piping walked down during June of 2003, was constructed in a manner of
similar configuration to piping within the earthquake experience database. Piping spans
were, generally, in accordance with requirements for B31.1 deadweight spans, and no
design attributes of the piping were noted which have resulted in poor seismic
performance.

For the piping which was walked down, it was found that the supports and anchorage
were consistent of good design practice and were of the same design and configuration
of supports which have previously been evaluated and found acceptable for seismic
loading, (Reference 10, 16).

Items considered as potential outliers by the SRT during the walkdown have
subsequently been assessed, and found to be satisfactory, Reference 13 or will be
addressed by additional walkdown during RFO-24.

7.2 Internal Pipe Corrosion Considerations

All ALT boundary piping was reviewed for susceptibility to Flow Accelerated Corrosion
(FAC). A list of such piping is included in Attachment B, and based on this review,
portions of the ALT seismic boundary piping are potentially susceptible to FAC.

All piping within the ALT seismic boundary is under the scope of the FAC inspection
program at VY, Reference 14 and 15. A long-term program for monitoring FAC in these
lines has been in place since 1990.

7.3 ALT Boundary Walkthrough by Vermont Yankee Personnel

Vermont Yankee personnel performed a walkthrough of the ALT pathways and boundary
piping and equipment in May 2003 for regions of piping not generally accessible during
normal power operation. This walkthrough was performed to provide a general
assessment of the conditions of the piping and supports. Participants concluded that
piping and supports for the ALT boundary piping appeared to conform to industry
standards, such as the recommended spans as given in B31.1 (Reference 19) and
typical support configurations as shown in MSS SP-58 (Reference 20). A member of the
VY personnel who performed the walkthrough also participated as a member of the
SRT, during the walkdown of accessible plant piping, Section 7.1. The reviewed piping

5 Portions of the HPCIIRCIC system are included as a boundary relative to ALT pathways and
boundaries seismic verification, refer to Section 2.
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within the inaccessible areas was noted to be of similar construction to the walked down
piping outlined in Section 7.1.

Photographs of typical piping, equipment and support configurations encountered during
this walkthrough are included in Attachment D. A detailed walkdown of this piping will be
performed during RFO-24.

7.4 Active Valve Assessment

As outlined within Section 2, a number of valves are required to position change to open
a vent path to the condenser or isolate to establish ALT boundaries. These valves are
assessed using the GIP approach as outlined in Sections 3.4 and 4.4. At this time the
majority of identified active valves are in normally inaccessible regions of the plant, such
that detailed walkdown of these components are presently not feasible. The exception
being the Path 2 AOV LCV-2-143. This AOV was walked down and determined to be
seismically rugged. For the remainder of the active valves, the valves were screened
using GIP methods relative to actuator offset height and caveat compliance where
applicable, based on available plant drawings (Reference 13). This review provides a
degree of assurance as to the seismic ruggedness of the design of these valves. All
Section 2 identified active valves (except as noted below) were determined to be
acceptable, based on the initial review performed (References 9, 11 and 13). Actual
walkdown to address interaction issues and any other poor performance seismic
attributes will be completed during RFO-24, to confirm this preliminary conclusion.

Path 3 valves, PCV-101-35 and FCV-101-37 are required to close to establish this path,
Reference 2. Based on a review of valve drawings (Reference 13), these AOVs have
operator offset height greater than GIP guidelines. These valves are noted as potential
outliers, pending actual configuration confirmation during RFO-24.
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8. Analytical Assessment

Analytical assessment of specific piping and components are performed to address
potential piping concerns or assess conditions found during the seismic verification
walkdown that do not meet the walkdown screening guidelines (Reference 12), or which
were judged by the Seismic Review Team (SRT) to require further review for outlier
resolution.

Analytical criteria for the evaluation of piping, supports and associated components are
selected to address the primary concern of ensuring the ability of the main steam piping
downstream of the outboard MSIV, including bypass/drain piping, and the main
condenser to remain structurally intact and act as a holdup volume for fission products
during and after a Safe Shutdown Earthquake. Based on these goals analytical criteria
are selected as follows:

Piping: Piping analysis is performed using B31.1 code requirements (Reference
19), with piping critical damping of 5%, and an allowable stress limit of 2.4 Sh6 is
utilized. Seismic SSE demand is based on VY design basis in-structure
response spectra, as utilized and accepted as seismic demand within the VY A-
46 program, (Reference 23 and 24).

Supports and Components: The criteria of the Generic Implementation
Procedure (GIP) (Reference 23) are utilized for the qualification of these
components. Allowable stresses are derived from Part 2 of the AISC code
(Reference 22). Allowable loads for concrete expansion anchors are from GIP
Appendix C (Reference 23).

Qualification criteria for piping, supports and equipment are summarized in Table 8-1.
The basis for the loading combinations and stress criteria selected are to demonstrate
potential outlier acceptance with consideration of primary stresses from earthquake
inertia but also to address seismic anchor movement, which has been shown to be a
potential cause of seismic-induced piping failure. Piping critical damping of 5% is
utilized. The allowable stress criteria is consistent with stress levels used by other BWR
plants of a similar vintage to VY to address the ALT pathways and boundaries seismic
verification, and thus meets the requirements of limitation no. 7 of Reference 2, as an
acceptable analytical method.

Within Table 8-1, for the assessment of piping, Sh is the basic material allowable stress
per B31.1 power piping code (Reference 19), which is the lesser of 5/8 Sy or % Su. The
majority of the piping under review is of A106 Grade B carbon steel material, with

6 Sh refers to material allowable stress at maximum operating temperature, as listed in B31.1
(Reference 19)
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material allowables of (Sh = 15,000 psi, Sy = 35,000 psi, and S" = 60,000 psi at room
temperature and Sh = 15,000 psi, Sy = 26,500 psi, and S, = 60,000 at the maximum
operating temperature of the ALT pathways and boundaries scope piping). Therefore for
the assessment of piping, using the equation of Table 8-1, stresses will be limited to less
than 1.03 Sy at room temperature and 1.36 Sy at maximum operating temperature.
Limiting the range of applied stress to less than 2 Sy will ensure no significant membrane
stress rupture will occur, and accumulated cyclic damage will be elastic. Therefore,
given the limited number of strong motion cycles during a design basis SSE event
(typically less than 20), only elastic cycling well below the 2 Sy limit will occur. As a
result, a fatigue failure from the SSE loading would not occur.

8.1 Analytical Evaluation of Path 2 Piping System

An existing ENVY pipe stress calculation (Reference 16) for the piping and associated
supports that make up the Path 2 portion of the ALT boundary (refer to Section 2 herein
for scope description) provides a basis for analytical review. This piping is
representative of the piping included for initial walkdown (refer to Section 7.1 herein), i.e.
the presently accessible piping.

The analytical review is presented in a separate calculation (Reference 10). This review
is summarized below.

The existing calculation (Reference 16) addresses the structural capability for the Path 2
piping and supports. For purposes of review, criteria are established in Reference 10
consistent with the analytical approach presented in Section 8.0. For seismic spectra
application, the existing calculation methods are seen to be consistent with or
conservative with respect to database evaluation methods (as summarized in Section 8).
For supports, the criteria used in the existing calculation can be applied directly, again
with significant margins.

On these bases, the Path 2 piping and supports, as represented by the configuration
assessed in Reference 16, are considered seismically rugged.

8.2 Analytical Evaluation of Main Steam Piping

The main steam piping from the outboard MSIVs to the stop and control valves,
including the Boundary line 8, steam to turbine bypass piping (refer to Section 2) was
seismically evaluated by ENVY, as outlined in Reference 17. The criteria utilized in this
evaluation, are plant design criteria as outlined within the VY UFSAR, (Reference 6),
which are conservative relative to the criteria established for assessment of the ALT
pathways and boundaries seismic verification. Resulting seismic-stresses as calculated
have significant margin'relative to established stress allowable. On the basis of this
calculation, combined with walkdown of this piping to be performed in RFO-24, this
piping is considered seismically rugged.
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Table 8-1: Evaluation Criteria for Outlier Resolution

Component Load Combination Stress Allowable

Piping D + L + P + OML + [E2 +SAM 2]0.5 2.4 Sh <
min (2.0 Sy, 0.7 Su)

Pipe D + L + OML + T + [E2 +SAM 21 0.5 1.7 S
Supports

Equipment D + P +E +OML GIP
Anchorage

. Valve E GIP

Where:

D - Deadweight

L - Live load during normal operation

P

T

OML

E

SAM

Sh

Sy

Su

S

AISC

GIP

- Normal Operating Pressure

- Normal operating temperature thermal expansion loading

- Non-seismic operating mechanical loads from connecting piping,
including weight, restraint of free end thermal displacements, and
hydraulic thrust.

- Seismic Inertia load, from SSE earthquake

- Loading induced by seismic anchor motion of component supports,
including SAM effects of connecting pipe.

- Basic material Allowable at normal operating temperature, per B31.1
(Ref. 19)

- Material yield stress at normal operating temperature

Material ultimate strength at temperature

- Normal allowable stress limit, as defined within AISC, Part 2.

- American Institute of Steel Construction, (Ref. 22)

- Generic Implementation Procedure, (Ref. 23)

VABS Consulting
RISK CONSULTING DrVSION 8-3



11 73875-R-001
Revision 0
7/30/2003

9. Conclusion and Recommendations

The scope of the ALT boundary is described herein. Seismic assessment of significant
elements of pathway and boundary components is addressed with determinations made
in all cases that applicable items satisfy associated seismic ruggedness criteria.
Walkdowns of all normally accessible areas during power operation have been
performed. A walkthrough of normally inaccessible piping was performed confirming, in
general, the construction of this piping, supports and components are similar in design to
the piping, which has been walked down at this time. The results of the walkdown of the
accessible regions confirmed this piping and equipment are seismically rugged.
Walkdowns and any necessary follow-on analytical assessments for remaining ALT
pathway and boundary piping, equipment and supports which are not accessible during
normal plant operation, will be conducted during Re-Fuel Outage 24 (RFO-24). Any
components and piping configuration identified during this scheduled walkdown that may
be associated with poor piping and/or component seismic performance will be identified
as an outlier. Such outliers will be qualitatively and/or quantitatively evaluated, and,
where deemed necessary, modifications will be implemented at that time.

Based on the partial results as described herein, there are no indications that Alternate
Leakage Treatment pathways and boundary piping, equipment and supports will not
satisfy necessary seismic ruggedness criteria for the Vermont Yankee station, with
potential for a discrete number of passive (i.e. pipe support type) plant modifications
which maybe warranted to address outlier issues. As indicated, this preliminary
conclusion will be confirmed during RFO-24.

Within the NRC Safety Evaluation Report of the BWROG Topical Report (Reference 2
and 1, respectively), nine limitations to the use of the approach are identified. These
limitations together with a discussion are outlined below, relative to the work presented
in this report of the ALT pathways and boundaries seismic verification.

1. Detailed description of the ALT drain path and basis for its functional
reliability:

Discussion: Reference 3 provides a detailed description of the ALT drain
paths and seismic isolation boundaries for AST. The reliability of the drain
path active valves, their ability to operate, and single-active failure
redundancy are clearly identified. The active valves have been added to the
VY IST program.

2. Individual licensees should provide plant-specific information for piping
design parameters, to demonstrate that they are enveloped by those
associated with the earthquake experience database.

Discussion: The main steam drain piping included in the ALT path to the
condenser and associated boundary piping generally conforms to
ASME/ANSI B31.1 design and fabrication guidelines. Piping is typically
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constructed of ASTM A-106 Grade B carbon steel material with butt-welded
or socket-welded joints. Piping supports generally consist of rigid members,
rod and spring hangers. Based on the accessible piping presently walked
down, support spans are generally consistent with B31.1 recommendations.
A comparison of piping diameter and diameter to thickness (D/t) ratios was
made and compared to those presented in the earthquake experience
database, Table 3-3 and Figure 3-11. The design attributes of the VY ALT
drain path and seismic isolation boundaries compared favorably to the
attributes of the earthquake experience database sites.

3. Individual licensees should demonstrate that the plant condenser design falls
within the bounds of design characteristics found in the earthquake
experience database. This should include a review of as-built design
documents and/or a walkdown to verify that the condenser has adequate
anchorage.

Discussion: The main condensers at VY have been confirmed to fall within
the bounds of design characteristics found in selected conventional power
plant condensers included in the earthquake experience database of
Appendix D of Reference 1. The assessment of the main condenser is
summarized as described in Section 6.1, based upon the review performed in
Reference 8. The anchorage of the condenser was evaluated within
Reference 8, and calculations were performed to confirm the adequacy of the
condenser shell and anchorage during an SSE. The VY condenser
anchorage load demand (combined seismic SSE with operation loading) is
less than the total available anchorage capacity based upon anchorage
capacity methods described within the SQUG GIP, Reference 23. Stresses
in the condenser shell were evaluated using the American Institute of Steel
Construction (AISC) methods, with allowable stresses modified to be
consistent with SQUG GIP methods. Condenser shell stresses are
determined to be satisfactory. The condenser is considered to be seismically
rugged.

A walkdown of the VY main condenser, which is presently inaccessible during
normal power operation, will be performed during RFO-24 to ensure
construction and installation details conform to plant design drawing details.

4. Individual licensees should perform a plant specific seismic evaluation for
representative supports and anchorages associated with affected piping and
the condenser.

Discussion: The Seismic Review Team (SRT) performed field walkdown of all
accessible areas during normal power operation. The walkdown team,
consisting of degreed engineers with greater than 20 years experience in
structural engineering and/or earthquake experience methodology reviewed
ALT path and boundary piping and associated appendages, where
accessible. For the piping that was walked down bounding calculations were
performed to provide assurance that the ALT path and boundary piping,
related supports and components will remain functional in the event of an
SSE at VY.
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The validation of the remainder of the ALT path and boundary piping, which is
presently located in normally inaccessible areas of the plant during power
operation, will be walked down by the SRT during RFO-24. Any components
and piping configuration identified during this scheduled walkdown that may
be associated with poor piping and/or component seismic performance will be
identified as an outlier. Such outliers will be evaluated and where deemed
necessary, modifications will be implemented at that time.

5. Individual licensees should confirm that the condenser will not fail due to
seismic 11/I type interaction (e.g., structural failure of the Turbine Building and
its internals).

Discussion: The VY Turbine Building (TB) for the regions of the building
associated with ALT pathways and boundaries scope, is classified within the
plant's UFSAR as a Seismic Class II structure. The VY main condensers are
located within the lower elevations of the TB. The building above the main
condensers and below the operating floor is a reinforced concrete structure.
The superstructure above the turbine operating floor is a steel superstructure
with panel siding and metal roof decking.

The Turbine Building is designed for both Uniform Building Code (UBC)
seismic and wind loading. The design is controlled by wind loading. Seismic
margins against collapse of structures designed to commercial codes and
standards are typically in the order of 1.5 times design ground motions. Due
to these substantial design margins, failure and collapse of the Turbine
Building under the design basis SSE loads is not expected. The ground
motion response spectra of earthquake experience database selected
facilities were compared with VY design basis ground spectrum as shown in
Figure 3-1. In general the earthquake experience database sites have
experienced strong ground motions that are in excess of the VY SSE at the
frequency range of interest for the Turbine Building.

Seismic interaction issues, including potential 11/I failures will be reviewed by
the SRT during the field walkdown scheduled for RFO-24.

6. Individual licensees of plants whose FSARs or UFSARs reference Appendix
A to 10 CFR Part 100 should perform a bounding seismic analysis for the
ALT path piping. Those licensees committed to Part 100 should discuss the
basis for selecting a particular portion of the bypass/drain line for the
bounding analysis.

Discussion: VY was licensed prior to issuance of 1OCFR100 Appendix A, and
VY was also included in the USI A-46 program. The seismic verification of
the ALT pathways and boundaries and related supports and components,
was performed using the earthquake experience approach as outlined in
NEDC-31858P-A (Reference 1). The following reviews were performed to
demonstrate that the piping and related supports fall within the bounds of the
experience database: (1) a review of the design codes and standards, piping
design parameters and support configurations was performed, (2) for all
presently accessible piping, seismic verification walkdowns were performed
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to identify potential piping concerns, and these concerns which did not meet
walkdown screening guidelines, or which were judged by the SRT to require
further evaluation were identified as outliers. Bounding evaluations were
performed for these outliers, to determine their adequacy or to identify a need
for modification. Piping presently inaccessible during normal plant operation
will be walked down and screened by the SRT during RFO-24.

7. The methodology and criteria used for the analytical evaluations should be
those, which are in compliance with the design basis methodology and
criteria, or those, which are acceptable to the NRC.

Discussion: The evaluation of the ALT pathways and boundaries seismic
verification follows the guidelines established in Topical Report NEDC-
31 858P-A (Reference 1) and the associated NRC Safety Evaluation
(Reference 2). The key elements of the work performed and documented in
this report are: (1) comparison of piping configuration, standards and design
features to those of the earthquake experience database, (2) seismic
verification walkdowns performed by the SRT, and (3) seismic assessments
of selected components and piping configurations. Seismic assessments of
systems, structures and components (SCCs) performed for this evaluation
include the Turbine Building structure, the main condenser structure and
anchorage, selected ALT pathways and boundaries including the main steam
lines from the outboard MSIVs to the turbine stop valves, components of the
turbine stop valves and the alternate path piping and supports.

The Turbine Building structure was evaluated by comparison to the
earthquake experience database and by reconciling the original UBC seismic
and wind loads to the VY SSE criteria. The main condenser was compared
to the condensers from the earthquake experience database. The main
condenser shell and anchorage were confirmed by calculation to have margin
in excess of that required. Piping, supports and components presently
accessible were walked down and compared to criteria of the Generic
Implementation Procedure (GIP) for seismic verification of nuclear plant
equipment and to the piping and supports of the earthquake experience
database.

Piping, supports and components presently inaccessible will be walked down,
during RFO-24. Items identified as outliers will be further evaluated, and, any
required modifications will be implemented at that time.

8. The facility ground motion estimates shown in Figures 1 through 13 of the
NRC Safety Evaluation (Reference 2) have been reviewed and accepted by
the NRC for inclusion in the BWROG's earthquake experience database.
These thirteen facility ground motion estimates may be used to verify the
seismic adequacy of equipment in the alternate MSIV pathways for plants
referencing the BWROG's Topical Report NEDC-31858P, Revision 2.

Discussion: A composite comparison of the ground response spectra of
selected earthquake experience database facilities with the VY SSE is
included within Section 3 of this report. Nine of the thirteen sites were
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included from the list reviewed and accepted by the NRC. For the condenser
assessment an additional earthquake record site to the nine compared was
reviewed to demonstrate condenser earthquake experience.

9. At the present time, there is no standard, endorsed by the NRC, that provides
guidance for determining what constitutes an acceptable number of
earthquake recordings and their magnitudes and for determining the required
number of piping and equipment items, that should be referenced in the
earthquake experience database when utilizing the BWROG methodology.
Therefore, individual licensees are responsible for ensuring the sufficiency of
the earthquake experience data being submitted for NRC review and
determination. When a revision of the QME Standard that incorporates
specific criteria for use of earthquake experience in the qualification of
mechanical equipment is endorsed by NRC, such criteria should be followed
in future applications involving MSIV ALT pathways evaluations.

As stated above in discussion under item 7, this evaluation has followed the
guidelines established with GE Topical Report NEDC-31858P-A and the
associated NRC safety evaluation. As presented in this report, a
representative and appropriate number of earthquake experience data
comparisons have been presented in the seismic evaluation of the ALT
pathways and boundaries.
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11. Nomenclature

ACI - American Concrete Institute

AISC - American Institute of Steel Construction

ALT - Alternate Leakage Path

AOG - Augmented Off-Gas

AOV - Air Operated Valve

BWR - Boiling Water Reactor

BWROG - BWR Owners Group

CV - Control Valve

DE - Design Earthquake, as defined within the UFSAR, typically
referring to the more commonly used operational basis
earthquake (OBE).

DBE - Design Basis Earthquake, typically referring to MHE for VY or
SSE.

ENVY - Entergy Nuclear Vermont Yankee

FAC - Flow Accelerated Corrosion

GE - General Electric

GIP - Generic Implementation Procedure

HPCI - High Pressure Core Injection System

MHE - Maximum Hypothetical Earthquake, corresponds to the current
industry safe shutdown earthquake (SSE)

MOV - Motor Operated Valve

MS - Main Steam

MSD - Main Steam Drains

IPEEE - Individual Plant Examination of External Events

IST - In-service Testing
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MSIV

NRC

OBE

Outlier

PGA

RCIC

RB

RFO

SE

SER

SJAE

SSE

SSEL

SQUG

SV

SRT

TB

UBC

UFSAR

VY

Walkdown

Walkthrough

- Main Steam Isolation Valve

- Nuclear Regulatory Commission

- Operating Basis Earthquake, or design earthquake

- Specific design condition that might be associated with poor piping
and/or component seismic performance

- Peak Ground Acceleration

- Reactor Core Isolation System

- Reactor Building

- Re-fuel Outage

- Safety Evaluation

- Safety Evaluation Report

- Steam Jet Air Ejector

- Safe Shutdown Earthquake, see MHE

- Safe Shutdown Equipment List

- Seismic Qualification Utility Group

- Stop Valve

- Seismic Review Team

- Turbine Building

- Uniform Building Code

- Updated Final Safety Analysis Report

- Vermont Yankee Station

- Plant walkdown performed in accordance with the Reference 12
procedures

- Plant walkdown performed for general observations, not in
accordance with the Reference 12 procedures
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A7TACHMENTA

TECHNICAL EVALUATION DOCUMENTATION

Technical Evaluation No. 2003-012

Title: ALT Drain Paths and Seismic Isolation Boundaries for AST

O QA (Safety Class, OQA. or Vital Fre)Q| Non OA (Non-Safety) (Check One)

Background (Enter a concise summary of the condition orreason forthe requested TEstating the
existinq condition and the desired results. State the scope of the requested TE.)

The purpose and scope of this evaluation Is to document the resuits of reviews which identify the
ALT drain paths and seismic isolation boundaries required to handie MSIV leakage for the Alternate
Source Term (AST) analysis using the isolated main condenser strategy. Attachment A is a sketch
showing the main condenser and the piping connected to the main steam lines between the (MSiVs)
and the turbine stop valves along with asstciated valves when the plant Is at 100% power.
Attachment B is the same sketch with the valves in the Post Accident drain pathway rneup. As part
of this review the control location and the failure position of associated air operated valves (AOVs)
was determined and is included InAttachment C. It should be noted that the normal position of
several od the valves in Attachment A (PRV-OG-&348. FCV-101-35 anoi 36A) are dterenithan the
sketch. This can be due to required position at various power levels or operating philosophy. This
has no effect on the required failure position. The starting point for the evaluation is based on normal
plant lineup at power operation.

This TE identifies the ALT boundary and Incirdes a primary ALT drain path. a backup ALT drain
path, and additional ALT drain paths which are readily available to provide additional redundancy if
they are required.

The TE also Identrifies the AST MSIV leakage boundaries and proposed modiflcations to ensure high
reliability.

The ALT drain paths and the active boundary end points require valves that are reliable, are Included
In the IST Program and that can be operated from the Control Room and fail to the required position
on loss of power or air. Local operation o equipment In radological areas is not considered following
an accidenL

Discussion (Record the evahuation considerations and the results of fthe evatuation. Descr'be any
features that requied speclal attention during the TFprocess. Document and validate any
assumptions made durftg the evaluation)

ALT DRAIN PATHS

The starting point for the evaluation Is based on plant lineup at power operation. A primary and
backup ALT drain path Is required to assure controlled leakage considering a-failure. Valves required
to open must have high reliability. High reliability Infers power from a reliable source or failure to the
required position on loss of power or air along with the ability to operate the valve from the Control
Room.

In addition to being ALT drain paths, the paths are part of the seismic boundary.

Air operated valves LCVs-101-38A. B. C and D. LCV-2-143. and LCV-101-39 fail open on loss of air
or power. Failure of an EDG does not compromise the ability of those valves to open.

TE 2003-012
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The primary ALT drain path Is via the MS low point drain valves, LCVs-101 -38AB,C and D whikh as
previously stated are air operated valves that fail open on loss of air or power. Any of the 4 valves
provides adequate drainage. These valves are operated at CRP 9-23.

The backup ALT drain path is via the MS low point drain air operated valve located just downstream
of the MSIVs, LCV-2-143, that falls open on loss of air or power. This valve Is located downstream of
manual valve VoO-24 which serves as an orifice. LCV-2-143 Is operated at CRP 9-23.

A thW ALT drain path Is via the SJAE supply line low point drain air operated valve, LCV-1 01 -39 that
fals open on loss of air or power. This valve Is operated at CRP 9-23.

Since the radiological analysis accounts for leakage through the stop valves, It Is not necessary to
meet the flow area fraction ratio described in Section 4.0 to Appendix C of NEOC-31858P Rev. 2.

ALT SEISMIC BOUNDARY

The'ALT seismic boundary Includes the main condenser and all piping and tubing located oR the MS
lines between the MSiVs and the turbine stop valves which could result in steam leakage. In addition
to the above the following leakage paths are within the ALT seismic boundary

AOG steam supply
MS sample line
Steam to turbine steam seal system
Steam to SJAEs
Steam to turbine bypass valves
Steam to EPR, MPR and miscellaneous instruments
Stop valve and stop valve drains

The sample lines, EPR, MPR and miscellaneous instruments do not require active Isolation since
they are dosed systems and entirety within the seismic boundary.

The turbine bypass valves and the stop valve drains also do not require active Isolation since the
valves are normally closed valves that fall as is on loss of power. Reactor pressure Is rapidly reduced
following a LOCA or MS fine break eliminating bypass valve opening. Piping between valves and
condenser Is within seismic boundary.

Valves required to close must have high reliability. High reliability Infers power from a reliable source
or failure lo the required position on loss of power or air along with the ability to operate the valve In
the required time frame from the control room.

The stop valves have high reliability and fail dosed on turbine trip.

Air operated valves PRV-OG-834A&S, FCV-101-37 and PCV-101-35 and the MSIVs fail closed on
loss of air or power. Failure of an EDG does not compromise the ability of these valves to close.
These valves operate Independently of each other. Failure of a MSIV does not cause failure of the
other valves and vice versa.

The AOG boundary Is at valves PRV-OG-834A & B, which are air operated valves arranged In
parallel that fanl closed on loss of air or power. These valves are operated at CRP 9-50.

The SJAE boundary is at valves FCV-101-37and PCV-101-35 which are air operated valves that fai
dosed on loss of air or power. These valves are operated at CRP 9M6.

TE 203012
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The turbine steam seal system boundary is at MOV 604 and normally dosed MOV 60-10 which Is
arranged in parallel. MOV 60-6 is dosed by procedure at 70% power. thus at 100% power both
sources of steam are already Isolated. MOVs fall as Is on loss of power. Therefore no modifications
are required to Isolate the steam seal regulator at power greater than 70%6.There Is precedence In
the EQ Program for postulating valve poshion at 100% power. Section 52J of the EQ Program
states that for HELBs, i Is assumed that all valves will be In their normal position at the time or the
HELB. The valves are not hI an abnormal positIon for ong periods of time and. per SRP 3.6.1, we
postulate the HELB to occur at normal power operating conditions.-

A %- check valve Is required to be installed on the drain line downstream of the trap off the AOG
steam supply line to the AOG building in line No. :- MS-1 89-D3 near the condenser.

Assumptions/Open Items (List any assumptions used In the TE and provide a basis for each. List
any open items requiring additional action prior to eosure of the TE)

NONE

Material ReauirementslImplementation Instructions (Ust any identifed specircatins for
equtwnenl, materials, or servks needed to Implement the recommendations of the TE Speciy any
apedal knplementatlon Instvctions or cautihns, such as field testing requirements or system
interface requirements during limplementatIor.)

NONE

Recommnendations (List detai~ed recommendations, as required, to resolve the evaluated condition.
List all documents requkhrg changes and attach marked up pages. Clearty state recommendations
for plant modifications or changes to operating practices, including recommended changes to plant
procedures.)

The AST boundary should be based on this Technical Evaluation Including the check valve
addition.

Approvals/Closeout (Print name andprovide signature/date.)
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/ 4129[o3 Preparer(CE)

I A '1z IoI Attachment C Preparer

/4/3A L Independent Reviewer

I 4ISOea0 AtfwdunntCRevlew

/ 1 4f /o3 Inter-Discipline Reviewer(EI&C)

14/ 3 Inter-Discimine Reviewer (MSD)
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@^fi~g. ri 3 Inter-Discipline Reviewer (EPU)

e1..cs G. oqsI 430- 0-3 Department Manager
(signa re)( (date)

Closeout (Al actons that were recommended by the TE and accepted by management have been
initiated and arny klentifed open Kems have been dispositioned.)

I.. CE
(sknature) (date)

Attachments (Arovide a list of all bIms, document markups, etc. pcwded as part of the TE
package.)

Attachment A Sketch, 'ENW ALT Seismic Veficaton Boundary 0100% Power'
Attachnent B Sketch. ENW ALT SeismicVerification Boundary Driln Pathway Uneup'
Attactment C *AOV Evaluation Table'
WAPF 6045.03 Technical Evaluation Database Input
VYAPF 6045.04 Technical Evaluation Review Sheet
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TECHNICAL EVALUATION DATABASE INPUT

TE No. 2003-012

TE Title: ALT DRAIN PATHS AND SEISMIC ISOLA7fON BOUNTDARY

Keywords: ALTERNATE. SOURCE. TERM. LEAKAGE. TREATMENT. MSIV. SEISMIC. ISOLATION.
BOUNDARY

Deslen Inmot Documents -The followirn documents provide desien Input to this TE.
_p f~Document Title (including Rev. No. and Date. if applicable)

I DWG G-191156, Rev.30, Flow Diagram-Main, Extraction, &rAwdliarySteam Srstems
2 DWG G-191167, Rev. 73, Flow Diagram Nuudear Boiler

3 D;VG A-217, Rev. IB. 1Eig Flow Diagram, Turbine BuDldmg Area Off Gas Modification
4 Specifications, drawings, operating procedures and VYEMs from right hand column of ATT C of TE

2003-012

Deien Output Documents -The following documents are impacted by this TE.
# Document Title

NONE

General References
I I Reference Title (including Rev. No. and Date, if applicable)

5 IGE NEDC-31858P Rev.2, Class III, DRF B21-0461, September 1993, 'BWROG Report forIncreasng
I MSIV Leakage Rates and Elimination of Leakage Control Systems'

6 VY EQ Program Manual, Rev. 46

C

I -I
-4

Data Entered Into Database /L...... Entry Verified __
Date Signature DateSignature

VYAPF 6045.03
AP 6045 Original
Page 1 of I

PAss5 eF7

ABS Consulting
RIK CONSULTING DMSION A-6



I

120

UC

a3

TECHNICAL EVALUATION REVIEW

Tde: .- T O \" Nm sgksc.(/

T~d Ctt DRA\ t~ PS 59DS~tS-C. \SLT~oU Etuun^y _

Coleoet

^ix P>NYuCAfr-VA(A..

Reowaos:

\ . , �=kpddx= - .,-, --- - j -. ,-

-0 Uvjmc' �Mav4x-l- -A� AA4 -u

-V
Q-) 2tSiWv: t.rr-Fe. E 44.vo ffiL.

a- UFV -lS .

M -M lDhQ9M< %jax -4-vr: t~tg-+A ruft A ) CoiRtpCm o k PVD tRqqeW3 -

m ^e', too . s~~~zu-5\¢sz) i0t

Notes~ ~ ~ ~ ~ ~~~~ae

1. Vaim edpr eppApnim fow" to d ft. Ww.atapwilk
2. VatyDepatment Prowdouu PNVM krltk - put d - mui- US WPOWty

3. M.fiip or Adau torent" "I. sd topuowhus onamomrk

4. lesfteMuw toIS ma ~l 4aIau ad WeLsu4. tfM 0a . atEn

9, VFU _m $"o d t- orr

2. bsq"K m.,wpmenht siagwolm. w omam., mad be aAIJ.
R. R4%"e SO wamadef to th CZ by niqauid dde or eqeean etdnw.es.

t a'lllla ci I _4/30
DCH Sipshre Dae

VYAP7604S.04
AP 6045 Orfgllst
Paso I of I

I-a

~-.ltt~

Mt g : F~l
.S ca O 3



0)3o

31

(a"

_.

cs,,@ TECHNICAL EVALUATION REVIEW
TE #: 2003 12 Required Date: 30 Amnl 03 ReviewerAssigned: P. Perez

ritle: ALT Drain Paths and Scismic Tsolation Boundaries for AST

Comments:

Pleans Incomrsote the editorial chnnres that rcmrked-up and were

dicuied with Wou.

Reviewer Sign Date

ttes and Requirements:

1. Validatdet n injtat enml p ef e tMeehe to Year or" odesxpenizs
2. Vnitf DepImment Pntdur% Potam 1t, and oKApat doenments are sOwiat'ey

addmetie
3. Mens es dunosm to renve questica and comments am ecrenged.
4. Resolutton by teten Is ateptabo and Shutd be nted as %W6
S. Matke COt rS tsedfle. and atmd gertizeniom d quAM a ,lon
6. Inao ne nrlarm di0cata 'Nape
7. Request Maragemrert arrice If tretlalo canrt not be achleved.
. Rever*n tit M to tim Caby lted date or eqat *n eaenl

Raoullon:

i

I

PQ L , Tdi c o;11'4 03
- . DCE Signature Date

Re SI g 41-Ro/oS
Reviewer Signttlpfi ' Date

Page orj

,, VYAPF 6045.04

�.A

2 �.j
� -C� T ZI
� -2 $2 .

M
� - L8. 0C



ENVY ALT SEISMICTE2"1
VERIFICATION BOUNDARY Page Iof I

@ .100% POWER

26

"ISM ~~~~~~~~~~~~3rd PATH

IENA~~~~

9 Am Ago- SO

usin epmr~~~~~~~~~~~~~~~~o" STOP~~~~~~~~SO

II VALVE
0 L iii D.. RAN LP DRAINS (4)

U.S.
BRAINS PMAYA 8

VSO24

1 ~~~~~~~~~~~~~~~~~~~~~~~~~~BdUP3f, - +ESE
FROMAQO -3/'~



PI

90

ENVY ALT SEISMIC lT0412

VERIFICATION BOUNDARY "lof..it
DRAIN PATHWAY LINEUP 'I

U.S.
DIAMS

:b.

�-A
. �Q

R C-4

�z -�; T Z�rn '2 ia :6
� WE 2' �

�-4



2173875-R-001
Revision 0
7/30/2003

A7TACHMENTA

T 2003402 no
Attachment C
Pane 101 3

AOV Table

FCY-10144 1 No l PonSM cioed EBASCOSpecVYNP-,-16
i 8 91_ 0-19301 Sh 647 RS

Loss Di Air Pressue, Open EBASCO Spec VYNP.C-16
. 5920-6499 RI

Loa" of Pow r WO 03-1058
I Vare Conrol tocabon CAP 9-23 10-191301 SH 547PS
Kim ss NNS SCW 94-1741
PaFD Mai, ExbacAor& Steam G-91156 _ R31

gIst Deial 8-1 91261 SH 46 RS
los _ Gt191264 SH4 <6 R1O

I Purchase order P0706165
P.Q 706165 Vender 1mW VYEM 0138

Pstceej~e 0P2113RI9

Thee is cQ Wonmly on ewglze gm P&M and CWD. Theai k ed O 10as ce~ lo obealn e

ts. v is hin P Via sol oped is d vve alsed. Ad*ono l Waernes are 62-5920ff79 , a20

8573and B-191260SH1. 01 1.
FCV-101-36 Nomt Poskion Open EBAMSpecVYNP-r01F

Loss of Ar Pressure CIOs ERASO Spec3 NP26 16
5920 489 R2

LOss of Powe Clee See below
Val Cordl Loon CRP 9- and AOG Pyel 0-191301 SH S62 RIS
S ClMass NNS SCW 9-1740
PID. Mani, Extracin A6 Stersn G-19116 H4 R31
Accessory D0 1ces Inst Debil Dw. S1 91261 SH 46 Ae

Inst. . -191264SSH4E6RtO
f ~~Parfs Ore PO 70St6S

P.O. 706165 Verxor ManW VYEM 013
I o erObnoPHcede OP2113RI9

Tie okats d rlmatch Is. Id c191301 SH 562)002ng adrehse Saitor s e. ps teV
Tse . Prokt esIs So lends d p lve da ece a5 3, 5920-647dosesd

.to vl&s. Pwoce to tetoD open 1he va~we also. AddorW lef s ar 5920,5484. W9205473 itl

8. 191260 SH 101.1.

FCV 10136A_ NamdW Poshin IOpen ER 20030285
Lt of Air Presr close ER 20030285

. 7~~~~O of Powr _ I _b See belo
V&% Owo Lction CRiP t} tnd AOG Pae 8-1913D) SH 562 RtS

Palo Miain, Exmxcion 6 AtA Slear G-1115 94 t74
tra0 DOtal DWi B 19i21 SH 46 R9
Ins rr t 1. 1926 SH 4 E6 RID

a~~~~~~ObnaV Pn-due OP 2113 RID
Tbedr winNdoratrrautche6ekdiwtga ER20WM5addrWUSethis ue.
Adtn eferde wre E8ASCO Spec VYNP*C;16. SM6>5J66, 5920 SMt7, 592054, 5920-5464 and r
8-1912600SH 10t.t. Petir191301 EH562, t dwerod somrade- dzed tl-.¢,sc-3-
t- I not mad up) ard valve Is dosed. N contact 3-4 Is nod tip by dosf $Nt SW BS. IN wvev
oP wne. Thstare. an bdttewer

FCV-iot47 NonnalPr0 OpCben EBACOSpecVYNP-r;16

tos 0 Power ClOose 5920 S467 R2
i .. 8~~~~~-19t301 tew56 RtS

V"s Cnralt Weirfon CW CRP 94 and AOG Panef 5-191301 SH se2 R15
SzCRY Class N SMe 04 t739

MaD I Mhain. Extracin & AuRiw st Seam G191156 14 31
I Insl. Dowdbl 0 819,t26t SH 46 R3

P.O. 706165 -- V exb tanu _Vt09

The soeni is nonrnaly enrqke -t91301 SH SW2) keeong eir in the allor wh keeps the v
opam The aceti exwust vera opq on loss of power I~hbleds tdhor *I and ft Srh dor

thu Valve Prr Sr, bds to open t* v lso Addbr Werenl am 59204- , 5920-647s and
6.19126 SH tot.t,

VABS Consulting
RISK CONSULTING DIVISION A-11



11 73875-R-O01
Revision 0
7/302003

ATTACHMENTA

AOV Table

[E203-02, RO
Attachment C

Pae2ofJ3

I EBASOO Spec VYNP-C-16
9920-647A 12

Loss o Air Pressue - I Open

V*4e eOlrt irir~ay ~i~edLDAA R 9-3 -191301 SNH8)keigari i 1cbl2 wfi2

MD Main Eftac & Atul7artlBS12mS1-19062R1.
LCV.1O1.39* tkem~~~ Posi~on Oct.d*WDi 311 SHe 46PI.CR8

P.O. 701f AV is.. Oendor ManueleV EM 016
__________________ _________eafro Pooed OP__ _ __ _ _ _ 2 113 1i

LOSs Of Power

-

W0 03-1 058
MO2-5SW00111,8-191301 SH

S47 RS5
See riole below
SOW 94-1749
G-19115614 4312
B-1 9f261 SH- 46 R18hIt Oelat Dwo

we Dwr.

i~re rew~lacbng swhxnebon be webi lie rae m CWDJ. WOU 03-16 dt a nol-
hYustve votage ntesuement arid " Irdesafcm trhm CRP 9-23 lo velffy VW on bs of power
the valm fals hi vie open po5N1 AdftorW references are 6920-5479.5920-484.6 920-6473
aid -B1912604 St 101.t.

LCV-2-143
Los of Air Pressure

LOSS of Power
Velve Conud Locat

P&OD

P.O. 706165

5920-6490 RHl 0-191167
R72
.._..A .�^
WO) 03-1058

9-23 = B-t9l30l Sh 547 RS

VYI
There Is Cor Ir6c iel

eos open on bs of power
59X, ad473

NrmY Posleon
Loss of Air Presstn

on beween the P&ID nt CMW. WO 03-1058 verted M st e a
Le., solenoid V-ener*zd AUortal references are 6920-5479.
3-19,260814X10t.t. - - * -_~ * I

1 5920-t2311tt R0_
I-

PtLO
kIn5. Dsew Pg - I D-191281 SH 52 R6 __

uwa,

IABS Consulting
RtSK CONSULTING DlVtSION A-12



11 73875-R-001
Revision 0
7/30/2003
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Attachment B

FAC-Susceptible Piping

Assessment based on configuration of piping, see in part Reference 30, and applicable
references listed in the Walkdown Report, Reference 13. Material specification
determined from Ref. 30 and Ref. 18. The ENVY FAC program is outlined in detail in
Reference 15. In addition consideration of the Exclusion Criteria of Section 5.1 of
Reference 14 has been incorporated into this review.

(2 pp including this page)
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Path Size Line Number Matl FAC Ref Comments

1 MSD 7A, B, C, D CS yes G-1 91156 Flow due to trap operation/leak-by
1 1.5 MSD 7A, B, C, D CS ye G-191156 Flow due to trap operation/leak-by

2 MSD 7A, B, C, D CS yes G-1 91156 Flow due to trap operation/leak-by
2.5 MSD 7A, B, C, D CS yes G-191156 Flow due to trap operation/leak-by
6 MSD 7A, B, C, D CS yes G-191156 Flow due to trap operation/leak-by
1 MSD 8A, B, C, D CS yVs G-191156 Flow due to LCV operation/leak-by

2.5 MSD 8A, B, C, D CS yes G-191156 Flow due to LCV operation/leak-bY
8 MSD 9 CS yes G-191156 Flow due to trap/LCV operation/leak-by

1.5 MSD (CS 5.1.5) CS yes G-191167 Flow due to trap/LCV operation/leak-by
2 2 MSD 3 CS yes G-191167 Flow due to trap/LCV operation/leak-by

2.5 MSD 3 CS yes G-1 91167 Flow due to trap/LCV operation/leak-by
1, 2.5 MSD 12 CS yes G-191167 Flow due to trap/LCV operation/leak-by

1 MSD CS yes G-191167 Flow due to trap/LCV operation/leak-by
3 MSD 4 CS yes G-191167 Flow due to trap/LCV operation/leak-by
3 MSD 5 CS yes G-1 91167 Flow due to trap/LCV operation/leak-by

2.5 MSD 11 CS yes G-191167 Flow due to trap/LCV operation/leak-by

3 2.5 AS 1 CS yes G-191156 Flow due to trap/LCV operation/leak-by
2 AS 1 CS yes G-191156 Flow due to trap/LCV operation/leak-by

1,2 2MSD CS yesj G191156 Flow due to trap/LCV operation/leak-by
3 AS 1 CS yes G-191156 Flow due to trap/LCV operation/leak-by

2 HS 190 HI CS yes G-191156 Flow due to trap operation/leak-by
2.5 HS 190 HI CS yes G-191156 Flow due to trap operation/leak-by

4 2 HS 185 H1 CS yes G-191156
0.75 HCN-188-H1 P22 no G-191156
0.75 MS-189-D3 P22 no G-191156

5 | 0.75 Inone | CS | no | G-191164 INoflow

| 0.5 |V60-18AtoV60-25 SS I no I G-191164 |No flow/instrument tubing

6 5,3 GE piping I CS I no I G-191156 |Low use

7 | I _ | CS/~ | |Main Steam
1., 0.75IMPR/ EPT SS I no Drains T.B. iso I No flow / instrument tubing

I 16 IMS 2A, 2B, 2C, 2D I CS I no | G-191156 |Low Use
8 10 |MS-3A-E CS no I G-191156 |LowUse

9 1I MSD6 CS yes G-191156 Flow due to Stop valve leak-off
2.5 MSD 6 CS yes G-191156 Flow due to Stop valve leak-off

10 18 MS-1 A- ID CS yes G-191156 |

11 1 MSD P11 no G-191169/G- __ _

2 MSD P11 no 191174 _1__

'ABS Consulting
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ATTACHMENT C

Attachment C

ALT Boundary Walkdown - Week of 6/16/2003

(16 pp including this page)

Photos of selected locations as follows:

Path 2 Figures C2-1 through C2-4

Boundary 5 Figures C5-1 through C5-4

Boundary 7 Figures C7-1 through C7-4

Boundary 11 (RCIC/HPCI) Figures C11-1 through C11-3

AIABS Consulting
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Figure C2-1

Path 2 Piping near V2-79MO
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A7TACHMENT C

Figure C2-2

Path 2 - Solenoid for LCV-2-143

Wall-mounted solenoid
showing sufficient
tubing flexibility to
accommodate any
differential seismic
motion potential

V

74�ABS Consulting
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ATTACHMENT C

Figure C2-3

Path 2 - Steam Trap ST-60-3 bypass
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A7TACHMENT C

Figure C2-4

Path 2 - Isolated Drain Pipe from Path. Potential Interaction between scaffolding storage
rack and adjacent floor drain piping. This will not have an adverse affect on drain path

Floor drain piping (part of
Path 2 structural
boundary); open at lower
end; possible
impact/failure from sliding
of scaffolding rack would
not alter drain line function

: *'Itt' , . '7 3
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Figure C5-1

Boundary 5 - HVAC Duct above Sample Sink

WABS Consulting
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Figure C5-2

Boundary 5- Instrument Sample Rack
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Figure C5-3

Boundary 5- Instrument Sample Sink Backside

T*ABS Consulting
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Figure C5-4

Boundary 5 - Instrument Sample Sink Tube Runs Connecting to Rack

7A1S Consulting
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Figure C7-1

Boundary 7 - Pressure Switch Support Frame with anchorage detail
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Figure C7-2

Boundary 7 - Typical Instrument Tubing Support Arrangement
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ATTACHMENT C

Figure C7-3

Boundary 7 - Typical Instrument Panel Arrangement - Plate 2

(Northwest End of Turbine Building)
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Figure C7-4

Boundary 7 - Typical Transmitter Support Arrangement

Rack 1A PT-101 -2 -3

(North End of Turbine Building)

'ABS Consulting
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Figure C11-1

HPCI/RCIC - Typical Pipe Support on drain piping in HPCI Room of RB. Support has
U-bolt for vertical and lateral guide
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ATTACHMENT C

Figure C11-2

HPCI/RCIC - Operator Supports, Valves FCV-23-42 and -43
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A7TACHMENT C

Figure C11-3

HPCI/RCIC - Operator Supports, Valves FCV-13-34 and -35
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ATTACHMENT D

Attachment D

ALT Boundary Walkthrough by Vermont Yankee Personnel

(11 pp including this page)

Photos of selected locations as follows:

Path 1 Figures D1-1 - D1-2

Path 2 Figure D2-1

Boundary 4 Figures D4-1 - D4-2

Boundary 6 Figures D6-1 - D6-2

Boundary 8 Figure D8-1

Boundary 9 Figure D9-1 - D9-2

V-ABS Consulting
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ATTACHMENT D

Figure DI-1

Path 1 Piping Vicinity of LCV-101-38A through LCV-101-38D

ZAB8S Consulting
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Figure D1-2:

Path 1 Piping to Condenser, Typical Rod Hung Arrangement

8" MSD

iping.

-9 to condenser

Typ Spring Hanger

7a. FBS Consulting,
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A7TACHMENT D

Figure D2-1:

Path 2 Piping adjacent to Condenser (Conn # 47), Tie in from AOG (3/4" piping near

Path 2 piping 3" MSD - 4

VABS Consulting
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ATTACHMENT D

Figure D4-1:
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Figure D4-2:
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Figure D6-1:
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Figure D6-2:
Boundary 6 Piping: MOV 60-10
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A7TACHMENT D

Figure D8-1
Boundary 8 Piping: Struts on Steam Chest
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ATTACHMENT D

Figure D9-1
Boundary 9 Piping: MOV V60-2A
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ATTACHMENT D

Figure D9-2
Boundary 9 Piping. MOV V60-2C
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Attachment E

NQP-02 Exhibit I Review Guidelines

(2 pp including this page)
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Design Review Checklist

Status
Criterion Design Attributes (S. U. NIA)

1. Were the inputs correctly selected and incorporated into design? 5

2. Are assumptions necessary to perform the design activity adequately described and
reasonable? Where necessary, are the assumptions Identified for subsequent re-s
verifications when the detailed design activities are completed?

3. Are the appropriate quality and quality assurance requirements specified? N'4

4. Are the applicable codes, standards and regulatory requirements Including Issue and
addenda properly identified and are their requirements for design met?

5. Have applicable construction and operating experience been considered? A_ _

6. Have the design Interface requirements been satisfied? N/IA
7. Was an appropriate design method used?

8. Is the output reasonable compared to inputs?

9. Are the specified parts, equipment, and processes suitable for the required application? Atli

10. Are the specified materials compatible with each other and the design environmental
conditions to which the material will be exposed?

11. Have adequate maintenance features and requirements been specified?

12. Are accessibility and other design provisions adequate for performance of needed
maintenance and repair? /4

13. Has adequate accessibility been provided to perform the In-service inspection expected
to be required during the plant life? /A

14. iHas the design properly considered radiation exposure to the public and plant
14. personnel? TAI/Xi,

15. Are the acceptance criteria incorporated In the design documents sufficient to allow
verification that design requirements have been satisfactorily accomplished?

16. Have adequate pro-operational and subsequent periodic test requirements been
appropriately specified?

17. Are adequate handling, storage, cleaning and shipping requirements specified?

18. Are adequate identification requirements specified?

19. Are requirements for record preparation review. approval. retention. etc., adequately A,
specified?

Reviewed By; \../4J./ z - Date: /1-5 - 0 3 I;'b.

"'kiABS Consulting
fSK C0' OLTITVi OMPSION E-2
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Summary

Regulatory Guide 1.183 Appendix A provides assumptions, acceptable to the NRC, for
evaluation of the radiological consequences of loss-of-coolant accidents using
Alternative Radiological Source Terms (ASTs). For boiling water reactor (BWR) main
steam isolation valve (MSIV) leakage, the regulatory guide allows credit for a reduction
in MSIV releases due to holdup and retention in main steam piping downstream of the
MSIVs and in the main condenser. Such credit is based in part on the piping and
components in the alternate leakage treatment (ALT) release path, and those structures
and equipment making up the ALT boundaries, being capable of performing their safety
functions during and after a safe shutdown earthquake.

This report describes the work performed for supplemental plant specific seismic
verification of the ALT pathways and boundaries piping and associated system
components by walkdown. The work performed was in accordance with the
recommendations of the General Electric BWR Owners Group Report, Reference 1, and
the associated NRC Safety Evaluation Report, Reference 24.

This report addresses all piping within the ALT boundary scope accessible during normal
power operation. A walkdown of the remainder of the scope (i.e., the inaccessible
piping) will be performed during Re-Fuel Outage No. 24 (RFO-24).

ABS Consulting
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1. Introduction

This report describes the work performed in support of the Vermont Yankee (VY)
* alternate leakage treatment (ALT) leakage paths and boundaries seismic verification.

The work is performed in accordance with recommendations of the General Electric
BWR Owners Group (BWROG) for increasing MSIV leakage rate limits and eliminating
leakage rontrol.systems (Reference 1), and also the NRC Safety Evaluation Report
(Reference 24). Efforts include confirmation of the extent of the ALT leakage paths and

' boundaries; review and assessment of the seismic capability of the Turbine Building;
evaluation of the condenser and condenser anchorage; seismic assessment of the stop
valves and supports; and evaluation of piping, components and supports within the
defined ALT boundaries via walkdown and supplemental quantitative assessments
(walkdown verification). This report documents the results of the VY plant-specific
walkdown verification.

The objective of the supplemental plant-specific walkdown verification is to identify
specific design conditions that might be associated with poor piping and/or component
seismic performance. These potential poor seismic performance design conditions are
identified as outliers. Walkdowns are focused toward identification of the following
potential vulnerabilities:

Piping, pipe support and equipment seismic vulnerabilities, such as excessive
span, heavy unsupported components, non-ductile piping or support material,
high localized stresses, severe corrosion, and anchorage

* Seismic interaction caused by failure and falling (Il/I) or by displacement and
proximity impact

* Differential displacement and anchor displacement of structures, equipment and
piping

Performance of seismic verification boundary components

* Valve attributes
.T

The scope of the efforts is described in Section 2. Items identified as outliers during the
Vermont Yankee (VY) walkdown are outlined within this report.

Outlier configurations are subject to detailed qualitative and quantitative assessment
and, where required, modifications to resolve poor seismic performance configurations.

* I

; IMABS Consulting
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2. Scope

In general terms, the scope of the seismic verification effort is the ALT seismic boundary
and includes the main condenser, main steam lines and all piping and tubing located off
the main steam lines between the Main Steam Isolation Valves (MSIVs) and the turbine

V stop valves that could convey leakage past .the outboard MSIVs to the isolated
condenser.

2.1 Seismic Verification Walkdown Boundary

Entergy Nuclear Vermont Yankee (ENVY) in Technical Evaluation No. 2003-012
(Reference 2) describes the seismic verification boundary. Several leakage paths and

i isolation boundary lines are defined and for organization, are placed into nine (9) groups.
described as either a Path or Boundary line. Additionally, the main steam lines to the
stop valves will be reviewed (Boundary 10) and also HPCI/RCIC steam supply system
drain piping was verified as part of this effort (Boundary 11). A mark-up of the simplified
flow diagram showing the initial nine groupings are shown in Figure 2-1 based on the
applicable VY P&ID's (Reference 7). The walkdown scope items are listed in Table 2-1.
A summary of the piping pathways and boundaries, together with applicable P&lDs are
outlined within Table 2-2.

2.2 Seismic Adequacy Walkdown Scope

The seismic verification walkdown scope includes consideration of design conditions that
in past earthquake experience has been associated with piping damage and could
contribute to pressure boundary failure and inventory release. These conditions include
support failure, falling of non-seismically designed plant features (Il/I), proximity impact,
and differential seismic anchor motion of structures, piping or equipment. The scope
and extent of these conditions are as specified in Reference 1 and are described in more
detail in Sections 3 and 4 of this report.

hi

I1.1

Li

* .

iAS Consulting
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Table 2-1: Seismic Verification Walkdown Boundary

ID # Type Description

1 Path MS Low Point (LP) drains to condenser (Primary path)

2 Path MS Low Point Drains downstream of MSIVs to condenser
(Backup path)

3 Path Steam Jet Air Ejector (SJAE) supply line low point drain
(Altemate path)

4 Boundary Augmented Off Gas (AOG) steam supply (Boundary)

5 Boundary Main Steam sample lines (Boundary)

6 Boundary Turbine steam seal system (Boundary)

7 Boundary Steam to EPR, MPR and miscellaneous instruments, misc
vents/attachments (Boundary)

8 Boundary Steam to turbine bypass valves (Boundary)

9 Boundary Stop valves' drains (Boundary)

10 Boundary MS Piping (Boundary)

11 Boundary HPCI/RCIC Steam Supply Drains

12 Boundary Main Condenser

IT

i.

I -*

I a

I?
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Table 2-2: ALT Seismic Boundary (Piping) Description,

Line Description General Start Required Active Active. Active Required, Walkdown Notes
Plpe ' Point End Point. or . ' : Com'ponent Component Aiti ,,v . En'd . '. .

Path ~SzePassive,
uo'. Description Functon. Bounday.

i-P LP Drains 1", 1.5 MS Condenser, Active. LCV.101-38 1'AOV Open Condenser Primary Path
2,2.5', .Lnes. Connetlon A.B-. C, D' (Conn #7) -G191156

A -D. .67 [7.1]

2-1P MS LP 1, 1.5'i MS Condenser Active LCV-2.143 1'AOV Open Condenser Altemate
Drains 2", 2.5', Unes Connection (Conn #47) Path, Orifice

3' A-D .#47 Line
GI191 167,0G.

. .. ' . , . , . . . , ,i~~~~~~941156(p.1,
7.4]

3- P SJAE Supply 1', 2", MS Condenser Active , LCV-101-39 1 AOV Open Condenser Backup Path
Une Drains 2.5%, 3' Une A Connection (Conn #8) G191158

#68 FCV-101.37 3.'AOV . ' Close [7.1]
:PCV-101-35: 2AOV

4- B AOG Steam 0.75', 2T, MS Condenser Active PRV-OG- 1' AOV Close, Condenser Check valve
Supply 2.5S' Line B Connection 834A.:, (Conn #47). to be added

. . . . .. .. - . ff47.- :0 ; :. : ::. ........ : . .: ;: - ; : .: , . . , ............. to isolate.
3W-SD;4: PR V-00, path

8|34 0|191158
[7.1] A217

5- B MS Sample 0.5", MS Sample Passive -. . Sample SInk Boundary
Lines 0.75" L1ne 'Sink & , & misc end Line

A -'D mn'end' Instruments G191158
:rit.nstruents (7.11

VABConsult!""'
241Z-q v/W-
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Table 2-2: ALT Seismic Boundary (Piping) Description

Line Description General Start Required Active Active. Active Required Walkdown Notes
Pipe Point End Point or Component Component Active End

Poh or Size Passive Description Function Boundary
Bound... . .. ...

6- B Turbine 3, 5- MS MOV-60-6 Passive . . . Sufficient Boundary
Steam Seal LUne A system Line
system MOV-Bp-10po.t G191156

beyond (.` 1.11

7-1B EPRIMPR 0.75'. 1 , MS Various Pass"ve - . _ . - . Instnrments. Boundary
Misc. 2' Lies isuments, at'eid o Line,
inst1uments A- l sLsI m I0O191158

8-B Steam to 18", 10 MSIVs Condenser Active Bypass Piston Valves Close Condenser Boundary
Turbine Connection .Vaves (Conn #41) Line
Bypass #t 41' Z1 1A G19115B
Valves .Z1.1B .7.11

9- B Stop Valve 1', 2W MS Condenser Passive _ _ Condenser Boundary
Drains Lines Connection. (Conn #33) Line

A-D 33: G191156
[7.1)

T�ADSConsuIting .
.
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Table 2-2: ALT Seismic Boundary (Piping) Description

Une Description General Start. Required Active Active Active Required Walkdown Notes
Pipe Point End Point or Component Componant - ve End

Baord. Size Passive Desiption Functlon Boundary

10-B MS Piping 18 MS, MS Stop Active Stop Valves Piston Valves Close Stop Valves Boundary
Lines Valves; Lline

MS A-D- - :VO3AD: G191 158
Pipe - 17.11.
B

11 - B RCICIHPCI 1P r2 3-- Condenser Passive . .. Condenser Boundary
Drains MS- Cornectlon (Conn #56) Line

HPCI 3 #58 .G191174
RCIC 10
Drain- MS G191169
B 4B .7.6].

BConsulting,
MCnNOWLMU . " N .' j

I . * A -O.; ,



1173875-R-002
Revision 0

3. Seismic Verification Walkdown

, .

3.1 Methodology

Very few components of nuclear plant systems are unique to nuclear facilities. Nuclear
plant systems include electrical panels and switchgear, air compressors, tanks, piping,
conduit, and many other items that are common components of conventional power

, . plants and industrial facilities. The seismic experience database was developed to
address the problem of seismic qualification for equipment that was purchased as
common "off the shelf" items or for commodities that require an upgrade in seismic
classification. By reviewing the performance of facilities that contain equipment similar
to that found in nuclear plants, conclusions can be drawn about the performance of
nuclear plant equipment during and after a design basis earthquake. Typical sources of
seismic damage for different classes of equipment and piping have been obtained and
are explained in detail in References 4 and 5.

Visual and design document review examination of piping systems are to be performed
- to assess valve and other component vulnerabilities and potential for pipe failure.

Seismic inertial effects in welded steel piping systems are not considered to be primary
failure initiators. Inadequate piping system flexibility and excessive relative support
deflections are the more likely contributors to seismically induced failures than dynamic
shaking effects for welded steel pipe. Impact of valve operators on adjacent structures
or equipment is the only credible valve failure mode of concern for seismic loads. Items
to be observed in the walkdown are:

Preferably, the piping systems should not be fabricated with threaded or Victaulic
or other mechanical friction-type of connections. These details produce a non-
ductile system that is sensitive to inertia loads and certain support configurations
for strong motion earthquakes. When observed, these details need to receive
special attention.

, -

* The use of cast iron pipe is a potential problem since it does not have the
-strength or ductility of steel, and usually has low capacity connections.

, * Branch lines out to their first support could be a potential concern if they do not
have adequate flexibility. The necessary flexibility can come from either the

* *. supports or the pipe routing. Short, straight branch lines that are connected to
relatively rigid anchor points are candidates for failure if the major run pipe is not
restrained from motion close to the branch.

* The connection of pipe into vessels, heat exchangers, and other equipment
anchor points could be of concern-if the details used could transmit excessive
loads to the nozzles. This situation could result from flexibility in the equipment
support with the pipe system being rigidly supported near the equipment.

*ABS Consulting
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* Long unsupported runs of pipe adjacent to the equipment, particularly if heavy in-
line components are mounted near the equipment.

* Pipe support failure near the equipment. Any indication of potential weak links in
these supports should be noted for further evaluation.

. Proximity of valve operators to structures, components, or other subsystems
should be examined. The principal concern for active valves is that the operator
support may be bent so that the valve will not change position on demand. For
active and passive valves, an additional concern is fracture of the top works that
could breach the pressure boundary.

i. . Multiple failures of threaded rod supports (unzipping) on non-seismic piping
could, in instances of long runs of pipe, potentially result in piping failure and

f * subsequent flooding problems.

* The use of vibration or shock isolation systems on equipment to which piping
* .attaches could adversely affect the seismic performance of the piping system if

the pipe segments to the first support on either side of this component are not
* flexible enough to accommodate the equipment motion.

. The piping details across seismic gaps or between two buildings should be
'- reviewed. Insufficient flexibilities in the routing detail could affect the pipe

integrity for seismic differential building motions.

i The increased pipe seismic responses may produce seismic interaction concerns. The
following conditions should be reviewed during the walkdowns:

. Supports should be reviewed to insure they can accommodate motions in
directions other than the primary load path. This concern Is applicable to the
clevis ends of struts and snubbers, and is not a concern unless there exist follow-
on consequences, such as seismic missiles or seismic interaction.

: Relatively flexible piping spans should be reviewed for potential seismic
' interaction ramifications.

* Supports that only restrain dead weight loads and do not restrict the pipe from
sliding off should be evaluated.

Ii

3.2 Walkdown

Plant walkdown of all accessible piping of the VY ALT pathways and boundaries scope,
7: -as defined in Section 2 of this report was performed in June 2003. The walkdown was

performed in accordance with the procedural requirements outlined within Reference 3.
The Seismic Review Team (SRT) comprised of James White and Paul Bruck of ABS
Consulting. Both members of the VY ALT Pathways and Boundaries SRT are degreed

7 engineers, with both individuals having in excess of twenty years of experience in
structural engineering and/or earthquake engineering application, with extensive
experience in commercial nuclear power plant facilities. Both members of the ABS

ADS Consulting
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Consulting team are familiar with the earthquake experience methodology and have
previously performed seismic verification of components using the earthquake
experience approach. One member of the team has participated in numerous MSIV
walkdown at other BWR facilities.

ABS Consulting (formerly EQE International) SRT's have performed complete ALT
Pathways and Boundaries Seismic Verification Walkdowns in accordance with the
recommendations of the GE NEDC-31858P-A recommendations (Reference 1) at a
number of other nuclear facilities, both within the US and overseas.

Entergy Nuclear Vermont Yankee's Mr. James Fitzpatrick, who also participated in the
walkdown, provided plant specific guidance, systems expertise and technical support.

Additionally, Vermont Yankee personnel previously performed a walkthrough' of the
presently inaccessible areas of the majority of the ALT boundary, during a reactor
power-down in May of 2003. Results of this walkthrough are also described in Section
4. This piping will be verified in accordance with the Reference 3 procedures during
RFO-24.

3.3 Documentation

The field walkdown review utilized existing plant documentation as available including:

System P&IDs identifying piping and equipment within the seismic verification
review boundaries

Piping isometric drawings

Piping support drawings and piping layout drawings, as necessary

Valve and equipment drawings and anchorage details/standards.

The walkdown review of piping and supports was primarily visual for qualitative
attributes.

'The term *walkthrough" Is used to differentiate from a walkdown performed in accordance with procedural
requirements of Reference 3. For a walkthrough, general visual observations only are noted.

ABS Consulting
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4. Walkdown Results and Open Items

The Seismic Review Team (SRT) in accordance with the guidelines of the walkdown
procedure (Reference 3) performed a walkdown on the areas presently accessible
during normai~plant operation. Conditions that do not conform to walkdown screening
guidelines or that are judged by the SRT to require further evaluation are documented as
"outliers". Each outlier is assigned a unique identification number that is based on the
portion of the path or boundary system line identifier reviewed along with a sequential
suffix (e.g., path 1, outlier 1 would have a suffix 1-1). System description, outlier
description, a designation as to which general walkdown criterion is involved and
recommended action(s) are indicated.

A walkdown of all accessible portions of the system was performed the week of
6/16/2003 and results are described below. Remaining portions of the ALT Pathways
and Boundaries seismic verification scope will be included in walkdowns to occur during
RFO-24.

Vermont Yankee personnel previously performed a walkthrough of the presently
inaccessible areas of the majority of the ALT boundary, during a reactor power-down in
May of 2003. Results of this walkthrough are also described below. This piping and
associated equipment will be verified in accordance with the Reference 3 procedures
during RFO-24. The status of items relative to field walkdown is as shown in Table 4-1.

Walkdown outliers are summarized in Table 4-2. From the walkdown performed of the
accessible areas of the piping, predominantly within the Reactor Building and a small
portion of the Turbine Building, a limited number of outlier items were identified at this
time.

For the walkdown performed, a number of occurrences of potentially non-damaging
seismic interactions were noted. These conditions included proximity to architectural
features, such as handrails, HVAC ducts and comparable sizes pipes or rod hanger
supports. These types of conditions were evaluated by the SRT and, where judged to
be non-damaging to components of the verification pathways and boundaries, are
documented in the walkdown notes. Documentation from the field walkdown was
prepared in accordance with Reference 3 requirements. The details of the walkdowns
for the presently accessible paths and boundary piping lines are contained within the
Attachments to this calculation, numbered in accordance with the identified path or
boundary number outlined in Table 2-1. (i.e. Path2 information is contained within
Attachment 2).

4.1 Outlier Open Items

The following outlier open items remain from the initial walkdown:

TABS Consulting 4



1173875-R-002
Revision 0

4.1.1 SJAE Supply Line Low PointDrains

Outlier No. 3-1: This path piping and associated equipment has not, at this time
4 been walked down. Valves PCV-101-35 and FCV-101-37, based on screening

review and drawings, are identified as a possible outlier due to operator offset
length exceeding GIP screening recommendations. The actual configuration of
these AOVs will be determined during RFO-24 walkdown. Based on this data,
these AOVs will be evaluated at that time.

4.1.2 Turbine Bypass Valve Chests

Outlier No. 8-1: The Turbine Bypass Valve Chests are associated with Boundary
, 8 piping. These valves. are considered as outliers, based on their design as

represented in plant drawings. As such these components were evaluated within
a separate assessment, Reference 18. These components have not presently

i been walked down, due to their normally inaccessible location in the plant, during
normal plant operation. The components were found to be acceptable;
Reference 18, pending walkdown to verify/validate specific inputs to the
calculation. These components will be walked down during RFO-24.

4.1.3 Turbine StopandMainSteamStopandControlValves

Outlier No. 10-1: The Turbine Stop and Main Steam Stop and Control Valves are
associated with Boundary 10 piping. These valves are considered as outliers,
based on their design as represented in plant drawings. As such these
components were evaluated within a separate assessment, Reference 19.
These components have not presently been walked down, due to their normally
inaccessible location in the plant, during normal plant operation. The
components were found to be acceptable, Reference 19, pending walkdown to
verify/validate specific inputs to the calculation. These components will be
walked down during RFO-24.

4.1.4 HPCI/RCIC Steam Supply Drains in Torus:

Outlier No. 11-1: The piping spans in the HPCI room of the Reactor Building
were noted to have piping spans marginally in-excess of B31.1 recommended
spans. The SRT judged the identified spans as acceptable, based on piping
stress analysis performed on this piping (Reference 17), use of vertical/lateral
guides in the region of these spans and the absence of concentrated weights.
This outlier is considered to be satisfactorily addressed, (Refer also to walkdown
notes within Attachment 11).

Outlier No. 11-2: A portion of the HPCI/RCIC Steam Supply Drains located
within the Torus area was inaccessible during the field walkdown performed in
June 2003. As such the spans along this length are unknown, and require to be
confirmed.

;AS Consulting
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4.1.5 Condenser

Outlier No. 12-1: The Condenser is considered as Boundary ID number 12.
This component is considered an outlier, based on the component design as
represented in plant drawings. As such the condenser was evaluated within a
separate assessment, Reference 23. The condenser was found to be
acceptable, Reference 23. The component will be walked down during RFO-24,
to confirm this conclusion.

ABS Consulting
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Table 4-1: Status of ALT Pathways & Boundaries Walkdown

Item Type Description Location Status

1 Path MS Low Point (LP) drains to Turbine Building RFO-24
condenser (Primary Path)

2 Path MS Low Point Drains Portion in Reactor Accessible area
downstream of MSIVs to Building (Main walkdown
condenser (Alternate Path) Steam Tunnel & performed June

Torus area) and 2003, remainder
Turbine Building RFO-24

3 Path Steam Jet Air Ejector Turbine Building RFO-24
(SJAE) supply line low point
drain (Backup Path)

4 Boundary AOG steam supply Turbine Building RFO-24

5 Boundary Main Steam sample lines Turbine Building Accessible area
walkdown
performed June
2003, remainder
RFO-24

6 Boundary Turbine steam seal system Turbine Building RFO-24

7 Boundary Steam to EPR, MPR and Turbine Building Accessible area
miscellaneous instruments walkdown

performed June
2003, remainder
RFO-24

8 Boundary Steam to turbine bypass Turbine Building RFO-24
valves

9 Boundary Stop valves drains Turbine Building RFO-24

10 Boundary MS Piping Turbine Building RFO-24

11 Boundary HPCI/RCIC Steam Supply Portion in Reactor Accessible area
Drains Building (Main walkdown

Steam Tunnel & performed June
Torus area) and 2003, remainder
Turbine Building RFO-24

9ABS Consulting
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Item' Ou6tier System Descrit'on OutlilrS, Conditions' Recommended Resolution
ID# 2 _

. ... . . A F .,~~ D . .

3 3-1 SJAE Supply Line PCV-101-35, FCV-101- X Walkdown AOVs during RFO-24 and
Low Point Drains 37 operator offset height evaluate as necessary to determine

> GIP requirements acceptance

8 8-1 Steam to Turbine Turbine Bypass Valve X Valves are GIP outliers. Separate
Bypass Valves Chests assessment performed, Reference

18, Incating Item accptable. t.
'Confirm i e8 RFO-24 walkdown

10 10-1 MS Piping Turbine Stop & MS X ;Valves are GIP outliers. Separate
Control Valves' .. assessmernt:performed, Reference

' 1 '' ' ' , ,. .. >, " ' '. ,' ,' " m '; "indicat g Item acceptable.
Confirm via RFO-24 oakdwn

11 11-1 HPCiRCIC Steam Portion of piping spans In X SRT concluded spans.acceptable,
Supply Drains HPCl'room of Reactor, refer to. Sectlon 4.12 and Att 1i.

BtUilidtng have spans Tts item'is considerd ed .
greater than 831.1 .
recommended-.

-~~ ~~~ - . . .-.- .... - .. __,-

11 11-2 HPCIIRCIC Steam Portion of piping within X X Walkdown region of piping and
Supply Drains Torus area of.RB was determine spans are acceptable.

'Inaccessible.

~ABSConsultin-g-
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Item1 Outiler System Description Outiler3 Conditions4 Recommended Resolution
ID#2

~- -- -- -iF P-V- -; -AFPDV. . _

12 12-1 Condenser Condenser x x, Condenser, Is considered an outiler.
Sepa'rate assessment perfored,
Ref. 23.. Idica~tlg' item' acceptable.
..Confinr i R.0-24.Walkdo'n

i

TVAB4'Con-su!tingq::,.,
* .4.2. 'k6
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Table 4-3 Notes:'

1. Item number Is consistent with Item number listed inhTable 2-1, Scope.

2. Outler ID # consists of Item number plus consecutive outiler associated with that system

3. wOutfiers- are plant conditions requiring further evaluation

4. Key to Issues:

A. Anchorage

F. Failure and Falling (1111)

P. Proxlmity and Impact

D. Differential Displacement.

V. SQUG Vaive Screening.

I~ADSConsu'ltinq
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7.5 "Flow Diagram - Reactor Core Isolation Cooling System", Ebasco Drwg No.
G-191174 sht 1, Rev. 42

7.6 "Flow Diagram - High Pressure Coolant Injection System", Ebasco Drwg No.
G-191169 sht. 1, Rev. 47.

7.7 "Flow-Diagram - GE Diagram of Steam Seal Piping", VY Drwg 5920-12598,
Rev. 1

ABS Consulting
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8. Vermont Yankee Layout Drawings

8.1 "Reactor Building - Main Steam & Feedwater Piping Plans," Ebasco Dwg No.
G-191180, Rev. 17.

8.2 "Reactor Building - Main Steam & Feedwater Piping Sections," Ebasco Dwg
No. G-191181, Rev. 18.

8.3 "Turbine Building - Main Steam & Feedwater Piping Plans," Ebasco Dwg No.
G-191182, Rev. 19.

. 8.4 'Turbine Building - Main Steam & Feedwater Piping Sections," Ebasco Dwg
No. G-191183, Rev. 14.

8.5 "Piping Steam Seal,' GE Dwg 754E310, Sht 1, Rev. 3. (VY 5920-1239 R3)

8.6 "Piping Steam Seal," GE Dwg 754E310, Sht 2, Rev. 3 (Vermont Yankee Dwg
No. 5920-1240, Rev. 3).

8.7 'Piping Steam Seal," GE Dwg 754E310, Sht 3, Rev. 3 (Vermont Yankee Dwg
No. 5920-1241, Rev. 3).

8.8 'Piping Steam Seal," GE Dwg 754E310, Sht 4, Rev. 3 (Vermont Yankee Dwg
No. 5920-1242, Rev. 3).

8.9 "Plan - Tie-in Piping Existing Turbine Building Off Gas Modification," Suntac
Dwg No. A-13012, Rev. 0.

8.10 "Details - Tie-in Piping Existing Turbine Building Off Gas Modification,"
Suntac Dwg No. A-1 3016, Rev. 1.

9. Vermont Yankee General Arrangement Drawings

9.1 'General Arrangement - Turbine Building Basement Floor Plan," Ebasco
Dwg No. G-191143, Rev. 20.

9.2 'General Arrangement - Turbine Building Ground Floor Plan," Ebasco Dwg
No. G-191144, Rev. 25.

9.3 "General Arrangement - Turbine Building Operating Floor Plan," Ebasco Dwg
No. G-1 91145, Rev. 22.

9.4 'General Arrangement - Turbine Building Sections - Sheet 1," Ebasco Dwg
No. G-191146, Rev. 18.

i . 9.5 'General Arrangement - Turbine Building Sections - Sheet 2," Ebasco Dwg
No. G-1 91147, Rev. 12.

9.6 'General Arrangement - Reactor Building Plans - Sheet 1," Ebasco Dwg No.
G-191148, Rev. 21.

VABS Consulting
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9.7 "General Arrangement - Reactor Building Plans - Sheet 2," Ebasco Dwg No.
G-191149, Rev. 25.

9.8 uGeneral Arrangement - Reactor Building Sections," Ebasco Dwg No. G-
191150, Rev. 19.

10. Vermont Yankee Piping Isometric Drawings

10.1 'HPCI/RCIC Drain Line Replacement," Mercury Company Dwg No. WI-
HPCI/RCIC DRAIN, Rev. 1.

10.2 "H.P. Core Injection HPCI Room (HPCI) Part 3A," Mercury Company Dwg
No. VYI-HPCI-PART3A, Sheet 1, Rev. 0.

10.3 "H.P. Core Injection HPCI Room (HPCI) Part 3A," Mercury Company Dwg
No. VYI-HPCI-PART3A, Sheet 2, Rev. 0.

10.4 "Main Steam Drains Turbine Bldg/W. Torus Catwik MSD Part 2," Mercury
Company Dwg No. WI-MSD-PART 2 Sh. 1, Rev. 0.

10.5 "Main Steam Drains Main Steam Tunnel MSD Part 2," Mercury Company
Dwg No. WI-MSD-PART 2 Sh. 2, Rev. 1.

. 10.6 "Main Steam Drains Torus Catwlk-E/Main Steam T. MSD - Part 2A," Mercury
Company Dwg No. WI-MSD-PART 2A Sh. 1, Rev. 2.

10.7 "Main Steam Drains Torus Catwlk-EIMain Steam T. MSD - Part 2A," Mercury
Company Dwg No. VYI-MSD-PART 2A Sh. 2, Rev. 0.

10.8 "Main Steam Drains Torus Cat Walk/& LWR S.W. Corner Rm MSD-Part 2B,"
Mercury Company Dwg No. VYI-MSD-PART-2B, Rev. 1.

10.9 "Reactor Core Isolation Cooling (RCIC) Part 3A," Mercury Company Dwg No.
VYI-RCIC-PART3A, Sheet 1, Rev. 0.

10.10 "Reactor Core Isolation Cooling (RCIC) Part 3A," Mercury Company Dwg No.
WI-RCIC-PART3A, Sheet 2, Rev. 0.

10.11 "Main Steam Turbine Building," Ebasco Dwg No. 5920-FS-1-1, Rev. 2.

10.12 "Auxiliary Steam and Main Steam Drains," Ebasco Dwg No. 5920-FS-l-IA,"
Rev. 2.

10.13 "Main Steam Drains T.B.," Ebasco Dwg No. 5920-FS-1-1B, Rev. 2.

Li 10.14 "Main Steam Bypass & Cross-over Piping - Turbine Building," Ebasco Dwg
No. 5920-FS-1-2, Rev. 3.

.iADSConsulting
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10.15 "Main Steam Reactor Bldg.," Ebasco Dwg No. 5920-FS-1-2, Rev. 4.

10.16 "Steam Seal Piping Sheet 1 of 3," Ebasco Dwg No. 5920-FS-1-27, Rev. 5.

10.17 "Main Steam Drains," Ebasco Dwg No. 5920-FS-1-77A, Rev. 4.

11. Vermont Yankee Equipment Data

11.1 Vendor Data Sheets for PCV-101-1: (1) "2" Thottle Valve Diaphragm Actuator
PCV-101-1," Yankee Atomic 5920-2398 Rev. 0; (2) "2" Throttle Valve Body
Steam to SJAE PCV-101-1," Yankee Atomic Dwg No. 5920-2397, Rev. 1.

11.2 Vendor Data Sheets for FCV-101-34: (1) Completed Ebasco Specification
Worksheets (2 pp) for Air Operated Globe and Angle Control Valves and
Controllers; (2) "Flow Control Valve FCV 101-34," Vermont Yankee Dwg No.
5920-5499, Rev. 1; (3) "Limit Switch Arr.," Vermont Yankee Dwg No. 5920-
5479, Rev. 1; (4) "Solenoid Valve ASCo Model 8342A2," Vermont Yankee
Dwg No. 5920-5484, Rev. 1.

11.3 Vendor Data Sheets for PCV-101-35: (1) Completed Ebasco Specification
Worksheets (2 pp) for Air Operated Globe and Angle Control Valves and
Controllers; (2) "Press Control Valve PCV-101-35," Yankee Atomic Dwg No.
5920-5747, Rev. 1; (3) "Valve Positioner," Yankee Atomic Dwg No. 5920-
5496, Rev. 0.

11.4 Vendor Data Sheets for FCV-101-36: (1) Completed Ebasco Specification
Worksheets (2 pp) for Air Operated Globe and Angle Control Valves and
Controllers; (2) "Flow Control Valve FCV 101-36," Vermont Yankee Dwg No.
5920-5488, Rev. 2.

11.5 Vendor Data Sheets for FCV-101-36A: (1) Completed Ebasco Specification
Worksheets (2 pp) for Air Operated Control Valves and Controllers; (2) "Flow
Control Valve FCV 101-36A," Vermont Yankee Dwg No. 5920-5466, Rev. 2.

11.6 Vendor Data Sheets for FCV-101-37: (1) Completed Ebasco Specification
Worksheets (2 pp) for Air Operated Globe and Angle Control Valves and
Controllers; (2) "Flow Control Valve FCV-101-37," Vermont Yankee Dwg No.
5920-5487, Rev. 2.

11.7 Vendor Data Sheets for LCV-101-38A, B, C, D: (1) Completed Ebasco
Specification Worksheets (2 pp) for Air Operated Globe and Angle Control
Valves and Controllers; (2) "Level Control Valves LCV-101-38A, B, C, D,"
Vermont Yankee Dwg No. 5920-5474, Rev. 2; (3) "Limit Switch Arr," Vermont
Yankee Dwg No. 5920-5479, Rev. 1.

11.8 Vendor Data Sheets for LCV-101-39: (1) Completed Ebasco Specification
Worksheets (2 p) for 2" Throttle Valve Diaphragm Actuator; (2) "Level Control
Valve LCV-101-39," Yankee Atomic Dwg No. 5920-5500, Rev. 1.

ABS Consulting
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11.9 Vendor Data Sheets for PRV-OG-834A, B: (1) "Control Valve 20,000 Series -
Cast Steel 900 & 1500 lb USAS Rating RF & RTJ Flanges Socket & Butt
Weld Ends,> Worthington Controls Dwg No. CP1-18-61; and (2) 'Pressure
Controller Reverse Superstructure," Mason-Neilan Dwg No. 51360-18-C.

11.10 Vendor Data Sheets for ST-60-2A, -2B, -2C, -2D, -3 and ST-62-1, -2:
"Strong 1540F Steam Trap Flanged," Strong Dwg No. TA18135 Rev. 0.

11.11 "Globe Stop Valve Pressure Seal Bonnet/Welding Ends General Assembly
Size 5 Figure B4016MLY," Edward Valves dwg for V60-10, Vermont Yankee
Dwg No. 5920-12788 Sht 1 of 3, Rev. 0.

11.12 "Globe Stop Valve Pressure Seal Bonnet/Welding Ends General Assembly
Size 5 Figure B4016MLY," Edward Valves dwg for V60-10, Vermont Yankee
Dwg No. 5920-12788 Sht 2 of 3, Rev. 0.

11.13 "Valve V60-6 3" 950-U-WE(80)-X," Pacific Valves dwg for V60-6, Vermont
Yankee Dwg No. 5920-1282, Rev. 3.

11.14 "Outline Bypass Valve," GE dwg 945D634 for Z-1-1A, B (Vermont Yankee
Dwg No. 5920-157, Rev.2).

11.15 "Limitorque Outline for 15001b Valves Type 7150W V13-27, V13-132, V60-
2A-D, V60-5A-D," Vermont Yankee Dwg No. 5920-4208 Rev. 2.

11.16 "1 & 2 in - 15001b M.O. Globe Valve V60-2, -5, V13-27, -132," Vermont
Yankee Dwg No. 5920-5446 Rev. 1.

11.17 "2 /2 in - 15001b Press Seal GTV w/Limitorque V60-4," Vermont Yankee Dwg
No. 5920-3410, Rev. 5.

11.18 ENVY Drwg 5920-5490-Ri for LCV-2-143 Control Valve.

12. Vermont Yankee Pipe Spool Drawings

12.1 Auxiliary Steam Piece Mark AS-1-1, Ebasco Control No. Al-593 1.

12.2 Auxiliary Steam Piece Mark AS-1-2, Ebasco Control No. Al -593 2.

12.3 Auxiliary Steam Piece Mark AS-1-3, Ebasco Control No. Al-593 3.

12.4 Auxiliary Steam Piece Mark AS-1 -4, Ebasco Control No. Al -593 4.

12.5 Auxiliary Steam Piece Mark AS-1-5, Ebasco Control No. Al -593 5.

12.6 Auxiliary Steam Piece Mark AS-1-8, Ebasco Control No. A1-593 8.

12.7 Auxiliary Steam Piece Mark AS-1 -9, Ebasco Control No. Al -593 9.

12.8 Auxiliary Steam Piece Mark AS-1-10, Ebasco Control No. A1-601 1.

VABS Consulting
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12.9 Auxiliary Steam Piece Mark AS-3-1, Ebasco Control No. Al -603 2.

12.10 Main Steam Piece Mark MS-IA-8.
i .

12.11 Main Steam Drains Piece Mark MSD-7A-2, Ebasco Control No. Al-600 1.

12.12 Main Steam Drains Piece Mark MSD-7A-2, Ebasco Control No. Al-595 3.

V 12.13 Main Steam Drains Piece Mark MSD-7A-3, Ebasco Control No. Al -595 2.

12.14 Main Steam Drains Piece Mark MSD-7B-1, Ebasco Control No. Al -600 2.

12.15 Main Steam Drains Piece Mark MSD-7B-2, Ebasco Control No. Al -5953.

12.16 Main Steam Drains Piece Mark MSD-7B-3, Ebasco Control No. Al-595 4.

12.17 MainSteamDrainsPieceMarkMSD-7C-1,EbascoControlNo.Al-6003.

12.18 Main Steam Drains Piece Mark MSD-7C-2, Ebasco Control No. Al -595 5.
i . 12.22 MainSteamDrainsPieceMarkMSD-7D-3,EbascoControlNo.Al-5958.

12.19 Main Steam Drains Piece Mark MSD-7C-1, Ebasco Control No. Al -595 6.

12.20 Main Steam Drains Piece Mark MSD-7D-1, Ebasco Control No. Al -595 60.

12.21 Main Steam Drains Piece Mark MSD-78-l, Ebasco Control No. Al-59571.

£ - 12.22 Main Steam Drains Piece Mark MSD-7D-1, Ebasco Control No. Al -595 8.

LI 12.23 Main Steam Drains Piece Mark MSD-A-1, Ebasco Control .No. Al -595 .

12.24 Main Steam Drains Piece Mark MSD-9B-2, Ebasco Control No. Al -595 1.

12.25 Main Steam Drains Piece Mark MSD-89-1, Ebasco Control No. Al -595 3.

i 12.26 MainSteamDrainsPieceMarkMSD-9-4,EbascoControlNo. A-5961.

12.27 Main Steam Drains Piece Mark MSD-9-5, Ebasco Control No. Al -596 1.

,o12.28 Main Steam Drains Piece Mark MSD-ata , Ebasco Control No. A1-595 11.e

o12.2 Main Steam Drains Piece Mark MSD-8-1, Ebasco Control No. A1-595 3.
ii 12.30 Main Steam Drains Piece Mark MSD-9-1, Ebasco Control No. Al1-59641.

support of VYDC 2003-011. Dated 07/1/03.
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14. ENVY, Vermont Yankee Engineering Record Correspondence, ERC No. 2003-50
"Information to ABS Consulting, 2nd Data Transmittal: Piping and Pipe Support Data
and Drawings for input to AST Seismic Evaluations". Dated 07/15/03.

15. ENVY, Vermont Yankee Block Wall Program.

16. ENVY, Vermont Yankee Calculation No.317, Rev. 1, CCN: 1, uMain Steam Piping
Turbine Building Piping Flexibility Analysis Cal. No.-317". July 2003.

17. ENVY, Vermont Yankee CCN No. VYC-0519 Rev. 0 CCNOI, Calc. No. VYC-0519,
Rev. 0 "Problem No. 102 SRP RCIC Part 3 + 3A'.

18. Verification of Structural Integrity of the Turbine By-Pass Valve Chests," ABS
Consulting Calculation No. 1173875-C-004, Rev. 0.

19. "Verification of the Seismic Capability of the Turbine Stop and Main Steam Control
; i Valves," ABS Consulting Calculation No. 1173875-C-003, Rev. 0.

20. "Verification of the Seismic Capability of Path 2 Piping", ABS Consulting Calculation
& - No. 1173875-C-005, RO.

21. GE Drwg 5920-12598, "Steam Turbine Heat Balance"

22. EPRI NP-604, "A Methodology for Assessment of Nuclear Power Plant Seismic
Margin", Electric Power Research Institute, Palo Alto, CA. Prepared by NTS
Engineering, Long Beach, California and RPK Consulting, Yorba Linda, CA, Revision
1, July 1991.

23. "Seismic Verification of Turbine Condenser", ABS Consulting Calculation No.
1 173875-C-001, Revision 0.

24. Safety Evaluation of GE Topical Report NEDC-31858, Revision 2, "BWROG Report
for Increasing MSIV Leakage Rate Limits and Elimination of Leakage Control
Systems", U.S. Nuclear Regulatory Commission, March 3, 1999.

A..

i i

. F

I 1
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6. Nomenclature

ACI - American Concrete Institute

AISC - American Institute of Steel Construction

ALT - Alternate Leakage Path

AOG - Augmented Off Gas

AOV - Air Operated Valve

BWR - Boiling Water Reactor

BWROG. - BWR Owners Group

CV - Control Valve

DBE - Design Basis Earthquake, typically referring to MHE for VY or
SSE.

ENVY - Entergy Nuclear Vermont Yankee

FAC - Flow Accelerated Corrosion

GE - General Electric

GIP - Generic Implementation Procedure

HPCI - High Pressure Core Injection System

MHE - Maximum Hypothetical Earthquake, corresponds to the current
industry safe shutdown earthquake (SSE)

MOV - Motor Operated Valve.

MS - Main Steam

MSD - Main Steam Drains

IST - In-service Testing

MSIV - Main Steam Isolation Valve

NRC - Nuclear Regulatory Commission

OBE - Operating Basis Earthquake, or design earthquake

TABS Consulting
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Outlier

PGA

RCIC

RB

RFO

SE

SER

SJAE

SSE

SSEL

SQUG

SV

SRT

TB

UFSAR

VY

Walkdown

Walkthrough

- Specific design condition that might be associated with poor piping
and/or component seismic performance

- Peak Ground Acceleration

- Reactor Core Isolation System

- Reactor Building

- Re-Fuel Outage

- Safety Evaluation

- Safety evaluation report

- Steam Jet Air Ejector

- Safe Shutdown Earthquake, see MHE

- Safe Shutdown Equipment List

- Seismic Qualification Utility Group

- Safety Valve

- Seismic Review Team

- Turbine Building

- Updated Final Safety Analysis Report

- Vermont Yankee Station

- Plant walkdown performed in accordance with the Reference 16
procedures

- Plant walkdown performed for general observations, not in
accordance with the Reference 16 procedures

ADS Consulting
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ATTACHMENT 1

Attachment 1

Walkdown Information for Path I

MS Low Point (LP) Drains to Condenser (Primary Path)

(10 pp including this page)

I. .1

i I

t r

ABS Consulting
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ATTACHMENT I

1-1 Piping Description

Path I - This is the primary ALT leakage path and follows the main steam low point
drains to the condenser via. drain valves LCV-101-38A, B, C and D, which are air
operated valves (AOVs). These valves can be position changed from the control room
and will fail to an open position on loss of air or power. Any of the four identified valves
will provide an adequate drainage path (Ref. 2). The piping path extends from four 6"
drain pots on the main steam headers, through the four indicated 1" AOV valves, to a
common 8" header that goes to connection #67 on the condenser. The piping is located
entirely within the Turbine Building. The extent of the piping is shown in Figure Att.1-1.

Walkdown Status: Piping to be walked down during RFO-24

1-2 Applicable Drawings

Type Number Reference

P&ID G-191156 14,7.1

Piping Drawings G-191182, G-191183 14, 8.3, 8.4

Piping Isometric 5920-FS-11, 5920-FS-IB 14,10.11,10.13
Drawings & Supports Note 1.

Equipment Drawings 5920-5060, 5920-5474, 14,11.7
5920-5405

Active Valve Drawings 5920-5474 14,11.7

Is line seismically No
analyzed ?

Note 1:
.

Details for supports on 8"-MSD-9 shown on Grinnell pipe support sketches Nos. 222 to
227 for drwg G-191182 for mark numbers MSH-121 to MSH-125. Details for spring can
supports on 2"-MSD-7A-C shown on support sketches No's 248 to 250 for mark No's
MSH-146 to MSH-148.

,,,I

1-3 Active Valve Discussion

Valves LCV-101-38-A through D are 1" air operated valves (AOVs), which have an
active -function to open to establish the path. These valves are screened using
Reference 6 methods. Valves will be walked down during RFO-24. The valves are
shown in the Reference 11.7 drawings. AOV diaphragm design uses air to close, fail to

ABS Consulting
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ATTACHMENT 1

open position on loss of air, based on spring return. The fail-safe position for the valves
are open. Ref. 2 determines these valves will open on loss of power to solenoid. Ref. 2
also establishes that any of the four lines will provide adequate drainage.

The valve drawing does not show explicit dimensional information for the valve, thus
valve'screening will be performed during RFO-24 walkdown.

* k

BUS Consulting
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ATTACHMENT 1

Figure Att.1-2: PATH 1 - Low Pressure (LP) drains to condenser (primary path) - Full Iso

main steam
connections

N(q. 174

VmmS Consulting
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ATTACHMENT I

Figure Att.1-3:
PATH I - Low Pressure (LP) drains to condenser (primary path) - PARTIAL ISO (at main steam connections)

connection to
18"MS-1A A

6" drip pot
MSD-7A

connection
18MS-1C

16" drip pot
I MSD-7Cto

LSH-381

aNejkr

VABS Consulting
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ATTACHMENT 1

Figure Att.1 -4:
PATH 1 - Low Pressure (LP) drains to condenser (primary path) - PARTIAL ISO (near steam traps and LCVs)

VAnS Consulting
RISK CONSUTIfNG DMStON Att.1-7
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ATTACHMENT I

Figure Att.1 -5:
PATH I - Low Pressure (LP) drains to condenser (primary path) - PARTIAL ISO (8"MSD-9 to condenser)

Naq, t4

"I"&<

VABS Consulting
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A2TACHMENT 1

Figure Aft.1-6

Path 1 Piping Vicinity of LCV-101-38A through LCV-101-38D

WABS Consulting
StSK CONSULTING DMSION Atd1-9
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ATTACHMENT 1

Figure Aft.1-7:

Path 1 Piping to Condenser, Typical Rod Hung Arrangement

Path 1 piping.

8" MSD -9 to condenser

Typ Spring Hanger

TABS Consulting
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ATTACHMENT2

Attachment 2

Walkdown Information for Path 2

MS Low Point (LP) Drains downstream of MSIVs to Condenser (Backup Path)

(14 pp including this page)

BABS Consulting
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ATTACHMENT 2

2-1 Piping Description

Path 2 - This ALT leakage path is the alternate ALT drain path and follows main steam
low point drains to the condenser via AOV valve LCV-2-143. This valve can be position
changed from the control room and will fail open on loss of air or power. The piping path
extends from four 12" connections to the main steam headers just downstream of the
MSIVs, to a common header and open manual valve V60-24, which serves as an orifice.
The orifice ID is 0.7 inches providing a flow area of 0.86 square inches. From there, the
path extends through 1" valve LCV-2-143 to a connection to 3" MSD-4, which then goes
to condenser connection #47. The piping is located both in the Reactor Building (main
steam tunnel and Torus area) and the Turbine Building. This pathway is depicted in
Figure Att.2-1.

Walkdown Status: Portions of the piping (i.e. inside Reactor Building) was walked down
during June of 2003, as shown in Figure Att.2-2. The remainder of the Path 2 piping (i.e.
inside the Turbine Building) will be walked down during RFO-24.

2-2 Applicable Drawings

Type Number Reference

P&ID G-191156, G-191167 14, 7.1, 7.4

Piping Drawings G-191180, G-191181, G- 14,8.1, 8.2, 8.3,8.4
191182, G-191183

Piping Isometric VYI-MSD-Part 2, Shl, 2 14,10.4, 10.5,10.6,
Drawings & pipe Part 2A, Shl, Sh2, part 2B, 10.7,10.8,10.17
supports 5920-FS-177A. Note I

Equipment Drawings 5920-5490, 5920-5060, 14,11.18
5920-2041, 5920-1872

Active Valve Drawings 5920-5490, 14, 11.18

Is line seismically Yes, Calc 1173875-C-004 15
analyzed ?

Note 1:

Pipe supports listed and evaluated in stress calculation, refer to Reference 15.

VABS Consulting
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2-3 Active Valve Discussion

Valve LCV-2-143 is a 1" AOV and is screened using Reference 6 methods. Valve will be
walked down during RFO-24. AOV diaphragm design uses air to close, fail to open
position on loss of air, based on spring return. The valve is depicted in the Reference
11.18 drawing. Based on the valve drawing, the centerline of the valve body to the top
of the actuator is 35.875", which falls within the limits of Figure B.7-1 of Reference 6.

All caveats of this equipment class (GERS Air-operated Valves) of Reference 6 are met,
accept Caveat 5 and 7. Caveat 5 - impact, was addressed during walkdown and found
to be satisfactory (Refer to walkdown data sheets). Caveat 7 concerns use of cast iron
body and yoke components. This valve has a steel body, which is satisfactory, however
the yoke assembly is manufactured from high tensile cast iron. Given the strength of
this material, and that proximity impact was determined during the walkdown not to be
an issue (see walkdown sheets), this. issue (yoke material) is considered to be
acceptable for this valve.

The fail-safe position for the valve is open. Ref. 2 determines these valves will open on
loss of power to solenoid.

ABS Consulting
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Figure Aft.2-3

Path 2 Piping near V2-79MO
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Figure Att.2-4

Path 2- Solenoid for LCV-2-143

ABS Consulting
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Figure Aft.2-5

Path 2 - Steam Trap ST-60-3 bypass

TABS Consulting
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Figure Aft.2-6

Path 2- Isolated Drain Pipe from Path. Potential Interaction between scaffolding storage
rack and adiacent floor drain nioina. This will not have an adverse affect on drain nath

ABS Consulting
RISK CONSULTING DIVISION Att. 2-9
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Procedure 1173 002
Revision 0
June 003
PeA2 of 12

system _-tvJ2WA .L5 AlV

Equip. Class Piing and Tubing Systems Line Identiie 1 Z - I3tA 2

rd4L4/S oo teEfV7 .4,VD
Bldg. DA T Floor El. 5, C0ddd&2. cm o Ao EL.. 213 Fo4)

P&ID No. g-D1i1&4h C-\1 II C 2P( Spec. No. QC I 1 C) > (c1i)

Isometric No. \1Y- -- V- . , 2
I

Pipe/Tubing O.D.

Material A I10 (a
1, 1/ i. 31. 3
I I I

Wall Thickness

1�� -

Insulation Type/Thickness s 7P -3" 7&. C,4CCJIU4 ZS1CJ41/%

Piping System Boundary

Description oP,27Uw• ome / r)1 2- 4C, qf ccgx5s&3LE AuVe- puivr OA44/o

654: 1rr71CAV4 A1,q4KCr) - C/A P4/0 fo ? TFX7 r dv r/A//-

Functionalitv Requirement

1. Pressure Boundary Integrity O N N/A

Review Criteria - Piping and Tubing

1. No visible damage
2. No significant visible rust/corrosion deterioration
3. No potentially brittle connections (threaded joints, expansion joints, etc.)
4. Do the support spans appear to follow requirements (ANSI B31.1 for

piping, 6'-0" max. for tubing)
5. No unusual pipe or tubing attachments
6. No heavy valves, flanges etc. supported by small bore vent and/or drain pipes
7. Does the piping configuration at building joints appear to have adequate

flexibility to accommodate seismic induced differential movement
8. No fittings (bellows, flexible hoses, etc.) which can be adversely

affected by seismic induced differential movements
9. No stiff branch piping attached to the main line with potentially

significant movements
10. No excessive sagging, crimping or damage to tubing
11. No large eccentric masses
12. No other concerns (if no, comment on separate sheets and attach) A

N
N
N
N

N
N
N

U
U
U
U

U
U
U

N/A
N/A
N/A
N/A AV0E Z.

N/A
N/A
N/A

N U N/A

N U N/A

N U i)
N U N/A
N U

( NAre the criteria met? U

i ABR Consulting
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P eA3of 12

WALKDOWN DATA SHEET

SHEET 2- OF

System V,9W t/STM O I Z4e1qu Equip Class Piping and Tubing Systems

Line Identifier ef tb _3 -2 L Ib

Review Criteria - Supmorts

1. No seismically vulnerable supports details: () N
One-way stanchions, brackets, etc. allowing piping to slide off
Friction beam clamps without restraining straps
Short fixed end threaded rods

2. No visible rust/corrosion deterioration Y N
3. No unusual design N
4. No customized parts used in place of catalog parts, which appear inadequate N
5. Free of support details which appear to have been inappropriately altered N
6. No visible damage N
7. No inappropriate support settings (bottomed spring hangers, etc.) N
8. Do concrete anchors appear to be adequate Y N

( Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc.)
9. Does the load path appear adequate ( 0 L
10. No additional concerns (If no, document comments on separate sheet and attach) (

U N/A M07

U
U
U
U
U
U
U

U
N

N/A
N/A
N/A
NIA
N/A
N/A
N/A

N/A

Are the above criteria met? N U

Interaction Effects

1. Vulnerable pressure boundary appurtenances free from damaging impact 0
by nearby equipment, structures, etc.

2. No collapse of overhead equipment, distribution systems, or masonry walls
3. No other concerns R

N U N/A Vo7E S,

N
N

U
U

N/A
N/A A1072 5

Is equipment free of interaction effects? 0 N U

Is the piping/tubing system seismically adequate? 0 N U

Comments/, P/PA"S6 COAIGS Ace"N Za6U61/ P65A'677?4p /a' 1,d1 i 7'vIV6L P04S14

2, 7Y,4C4L Su'POir 7pA s 7 7v f ', /Soets.f cas aP ofzricwcL

SUP/'0- SAINvS F 83/, / &i'i40 (W'w,-t SvUc) ° /2' Fad- 3"'0

q ~zi 4o5qvda- doae 7V sA00cY Of AsV/A40 r csUddMY/r7W.

(c-o0rtu1VV ON As, 3)

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by:

Evaluated by:

Date: 6- 20-03

Date: 9& I 240 2

T'ABS Consulting
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P93gerA4 of 12

WALKDOWN DATA SHEET

SHEET 3 OF 7

System M141/V -S7>4A1 P, -5, DAZ'/v Equip Class Piping and Tubing Systems

Line Identifier \4 E 3

CommentslOutliers 3. 7WYA/C4L. SVA4-735 .4AOVtV 7RVAS C 106,Ar7,67- 41ZC-

4.4/6CCS 24VL060 70 £41&(9, Ad/A5 5s&4'Pp -,v 4 ,

q. .>A0Me- tAC4 ft/IAS M/AVe A07X"r/t/L AOM AOtW 7V ,/J/A 4IY 0J7WZ'Z-

,OAOU'/1TY /AV(7rX44C4-J"S- `Y4 4 AS 6 4f /5C I T C. r'

AW'&- IVA>4t kt10C.1 VA4v IC-VA -/ 04. .tU, A'A 1V4&qX 0 - /i

; sco1,/v- sm7wzAC zvwc,< Is Ldctx4a ,4eh4w'r 7v PAr,

-57xVc-r&,zdr 80VASmy) Vk-12RC41-S 11s-Ez 7-3 Atd'Alt- 2/ 0,1V 1 S6V

64Af1NCf- 7V C D9Af1 P/V,

ASS Consulting
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ge Ag of 12VI/7/. 2,

WALKDOWN DATA SHEET

SHEET4 OF 5PA 77 2-
System AVI4M S78C9,V .14 _P&ID No. 6-- 1i11i ., ./r7 Z2

Valve. ID No. tC V- g I/I3 Equip. Class Valves

Valve DescriptionAQ\J - Ai-i CL0 -, Pio _etricNo._ __
t s d o m t i N . _ _ _ _ _ _ _ _ _

Valve Location: Bldg. ft-64C70-i?- Floor El. 3 - Room, Row/Col 7O012S

Manuifrcttirer. Model. Etc. kac. f __. p& T ' S ?O[ > ~' "R1 ( ;)

Drawing No. p .) %2O0 -$ 1)
- I ,

Functionalitv Requirement VALV6 1

1. Valve state change required MV 0/4 Pd (C-- O/£A/ W/JCi4

Review Criteria ( A1cL. _ tA4

/S 6 5D N

dc.. .) =r.;
U

1. Does valve operator meet pipe centerline dimension restriction
2. Do valve power and control utilities have adequate slack
3. Valve operator is not supported independently of pipe
Are the criteria met?

Interaction Effects

1. Vulnerable valve components free from impact by nearby equipment
or structures

2. No collapse of overhead equipment, distribution systems, or masonry walls
3. Are any required electrical controls free of water spray interactions
4. No other concerns

i N
N
N
N

U
U
U
U

N/A
NIA A1M V
NIA

(O N

N
N

() N

U N/A

U
U

N/A
N/A
N/A

Is equipment free of interaction effects?

Is equipment seismically adequate?

Gi N U NOTES' 2,.3 5-

(D) N U

Comments /, ' 6' P41W1dY7T 7DP ,9/t4uc dotL- 7?2 So(Jm

Coe/c. /LAOCX /3LOCketr, %JV/&'1$5 4OCE-a014 pll; 7D 4/(/T r - 1rN7
2. _5JlteL AOcXvr ew- 11A z 4rVA ac/ZA f.S^1t-5 , SA09
3, VtVr_ I*S 4A1)4CCV 7Z)D AWVC, DUC7- WI7-' L,77CrIA 0,1 /VO &4,p, Dvcr 94s5

L.4Zg1L 5$,°/',t1 QA'O W/LU 4'vr NV~ St0SA R~ p.CF&CnV
1-19725f7(L lwrde/2:Ac77W op, Yocr aA'O VA-cv6 oPZ7j=6 U O a/V'-

P124A44 C /I&

.5 Ivo Por-vr/le- P/YMTc4-lrl-c 7V TU6/4'6- 4 4 VAL. Cfi'/7?M'C
All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by:

Evaluated by:

S Date:

/ ^. Date:

6, - 7~0- -- o3

. ABS Consulting
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WALKDOWN DATA SHEET
- /2t7 i;7 ~~~~SHEET _6OF S>

System M4AV/ SHEUM 4OF. P&lD No. ~A 5\ (2

Valve. ID No. AIS- V 21- ?9 Equip. Class Valves

Valve Description MO r (3 Act to f) Isometric No. i, 9- 2

Valve Location: Bldg. /Z /c, Floor El. 2_2;-At Room, Row/Col _ _S

-- L v-- Roh Vo/onW
Manufacturer, Model, Etc. -/</V/i74oE SV4L-3 C. ,@Z.YZr •f 3-

Drawing No. 2<)

Functionality Requirement

1. Valve state change required 1V0"4"') LS A-V4f Y ( U

Review Criteria
., 9 > //Es /96_ So~~~~~~~~~~47U4L '3" At.LoW. 0

1. Does valve operator meet pipe centerline dimension restriction 2 N U N/A
2. Do valve power and control utilities have adequate slack N U N/A
3. Valve operator is not supported independently of pipe N U N/A
Are the criteria met? N U

Interaction Effects

1. Vulnerable valve components free from impact by nearby equipment N U N/A
or structures

2. No collapse of overhead equipment, distribution systems, or masonry walls 2 N U N/A
3. Are any required electrical controls free of water spray interactions N U N/A
4. No other concerns N N/A

: Is equipment free of interaction effects? O? N U

Is equipment seismically adequate? N U

Comments RI,'- SowepoZT/w6 VScLV1 g A//L a s b I V4c /vialVl7Alr

46eA J,-.ffi 2 >$-J Cc -I4 o Zi

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by G U Date:

Evaluated by: *< .. - . Date:-
41 I -__ __ -

6- 20-03

WABS Consulting
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Attachment 3

Walkdown Information for Path 3

Steam Jet Air Ejector (SJAE) supply line low point drain (Alternate Path)

(10 pp including this page)

'ABS Consulting
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3-1 Piping Description

Path 3 - This backup ALT leakage path is via the steam jet air ejector (SJAE) supply
line low point drain air operated valve, LCV-1 01 -39. The valve can be position changed
from the control room and fails to an open position on loss of air or power. The piping
path extends from a connection on main steam line 18"MS-IA through open manual
valve V60-1. Prior to reaching the SJAE manifold, the line splits, going through 1" valve
LCV-101-39 and then rejoining piping from SJAE manifold that extends to condenser
connection #68. Except for the 1" piping local to LCV-101-39, the majority of the piping
in Path 3 is either 2" or 2Y2" NPS. All the Path 3 piping is located in the Turbine Building.

Walkdown Status: To be walked down during RFO-24

3-2 Applicable Drawings

Type Number Reference

P&ID G-191156 14, 7.1

Piping Drawings G-191182, G-191183 14, 8.3, 8.4

Piping Isometric 5920-FS-11, 5920-FS-IIA, 14,10.11,10.12,10.13
Drawings & Supports 5920-FS-IB

Equipment Drawings FE-101-9 (Note 1) 5920- 14,11.3,11.4,11.5,
5499, 5488, 5466, 5487, 11.6, 11.8,
5500, 2398, 5747, 5060

Active Valve Drawings 5920-5500, 5920-5747, 14,.11.8,11.3,11.6
5920-5487

Is line seismically No
analyzed?

3-3 Active Valve Discussion

Valve LCV-101-39 is considered the active valves required to open to establish a path.
The valve is screened using Reference 6 methods. The Valve will be walked down
during RFO-24. AOV diaphragm design uses air to close, fail to open position on loss of
air, based on spring retum. The fail-safe position for the valve is open. Ref. 2
determines these valves will open on loss of power to solenoid.

The valve is depicted in the Reference 11.8 drawing. Based on the valve drawing, the
centerline of the valve body to the top of the actuator is 35.875", which falls within the
limits of Figure B.7-1 of Reference 6.

DABS Consulting
RISK CONSLXTING DPASION AU. 3-2
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All caveats of this equipment class (GERS Air-operated Valves) of Reference 6 are met,
accept Caveat 5 and 7. Caveat 5 - impact, will be addressed during walkdown. Caveat
7 concerns use of cast iron body and yoke components. This valve has a steel body,
which is satisfactory, however the yoke assembly is manufactured from high tensile cast
iron. The acceptance of this will be addressed by the SRT during RFO-24, based on
system configuration and other applicable issues.

Valves FCV-101-37 and PCV-101-35 are considered as active valves, since they are
required to close to establish the pathway to the condenser. These valves are depicted
in the Reference 11.3, 11.6 drawings. These valves fail to a closed position on loss of
air or power to the solenoid, based on spring return. Based on the valve drawings the
operator-offset length exceeds GIP recommendations. Actual configuration will be
determined during RFO-24, and the valves will be evaluated at that time.

WABS Consulting
ISMK CDSULTY DIMION Att. 3-3
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Figure Att.3-2: PATH 3 - Steam Jet Air Ejector (SJAE) supply line low point drain - FULL ISO

connections to
condenser

Niop1.rli
"T<~% I

it-I

'ABS Consulting
RISK CONSULTING DrVISION Aft. 3-5
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Figure Att.3-3: PATH 3 - Steam Jet Air Ejector (SJAE) supply line low point drain - PARTIAL ISO (at 18"MS-IA)

connection to 18"MS-1A

V62-1

N r3 qr �i

",T< Y

ABS Consulting
RISK CONSULTING DMSION Aft. 3-6
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Figure Att.3-4: PATH 3 - Steam Jet Air Ejector (SJAE) supply line low point drain - PARTIAL ISO (continuation)

Ni- , 7,

VABS Consulting
RISK CONSULTNG DrISION Att. 3-7
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3 - Steam Jet Air Ejector (SJAE) supply line low point drain - PARTIAL ISO (start of SJAE manifold)

2YAS-1

INOTE: Path 3 shown in yellow.

LCV) 101 39 2%AS-1

1

1q*ABSConsiulting
Aft. 3-8
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Figure Att.3-6: PATH 3 - Steam Jet Air point drain - PARTIAL ISO (SJAE manifold)

EABS Consulting
RICONSULTINS MOON Aft. 3-9
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Figure Att.3-7: PATH 3 - Steam Jet Air Ejector (SJAE) supply line low point drain - PARTIAL ISO (SJAE manifold to
condenser)

I NOTE: Pipe from here to condenser is field routed.
I Routing shown in this region is representational oniy. |

condenser connections

Noq.r4

INOTE: Path 3 shown in yellow. I
. .

VABS Consulting
RISK CONSULTNO DMSION Aft. 3-10
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Attachment 4

Walkdown Information for Boundary Piping 4

AOG Steam Supply (Boundary)

(15 pp including this page)

7ABS Consulting
RISK CONSLTING DMSION A". 4 -1
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4-1 Piping Description

.3

Boundary 4 - This seismic boundary piping involves the advanced off gas (AOG) steam
supply system. The boundary is at valves PRV-OG-834A and B, which are air operated
valves arranged in parallel that fail to a closed position on loss of air or power. The
piping path extends from a 2" connection on main steam line 18"MS-1B through open
manual valve OG-9072 and motor operated valve OG-9060 up to the steam reducing
station that includes 2" valves PRV-OG-834A and B. A ¾" drain line takes off from just
upstream of the steam reducing station, passing through steam trap MS-113-IA, and
then extending up to a connection to line 3"MSD-4 (see Path 2 discussion), just prior to
condenser connection #47. A new check valve will be added to a branch piping line Y4¾"-
MS-1 89-D3 near the connection to 3" MSD-4 piping, to isolate this path to AOG. All the
Boundary 4 piping is located in the Turbine Building. The extent of the piping is shown
in Figure Att.4-1.

Walkdown Status: Piping to be walked down during RFO-24

4-2 Applicable Drawings

Type Number Reference

P&ID G191156,33600-A217 14, 7.1,7.3

Piping Drawings TB Hanger Locations Sht 2, 14, 8.8, 8.9,
33600-A-13012, 33600-A-
13016

Piping Isometric 5920-12723, 5920-12724 14,
Drawings & Pipe
supports 33600-Al 3512, 33600-

Al 3516, 33600-Al 8507,
33600-Al8508.

Equipment Drawings OG-9068: 5920-6653, 14..
EMPAC DATA PRV-OG-
834A, 834B, MS-113-1A,
MS-115-IA

Active Valve Drawings see above 14,11.9

Is line seismically No
analyzed?

4-3 Active Valve Discussion

The active valves within this boundary are considered as PRV-OG-834A and PRV-OG-
834B. These valves are screened using Reference 6 methods. The valves are shown

VABS Consulting
RISK cONSULTING DMSION Aft. 4 -2
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in the Reference 11.9 information. Based on the available information, the offset length
(valve centerline to top of actuator) is 35.3", which is within screening guidelines of
Figure B.7-3 of reference 6. The remaining Reference 6 caveats for this class of
equipment, will be addressed during the walkdown. Valves will be walked down during
RFO-24. AOV diaphragm design uses air to open, fail to close position on loss of air,
based on spring return. The fail-safe position for the valves is closed. Ref. 2 determines
these valves will close on loss of power to the solenoid.

VABS Consulting
RISJ COVING DMSION Att. 4 -3
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Figure Att.4-2: Boundary 4 - AOG Steam Supply - Full Iso

TA
i~-

VABS Consulting
RISK CONSULINO DMSION Aft. 4 -5
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Figure Att.4-3: Boundary 4 - AOG Steam Supply - Partial Iso (at 1 8"MS-1 B connection)

18Ms-1 B

0&9068

A

TABS Consulting
RISK CONSUMTIG DMSION Att. 4 -6
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Figure Att.4-4: Boundary 4 - AOG Steam Supply - Partial iso (continuation)

ZABS Consulting
RISK CONSULT DIVIMSION Aft. 4 -7
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Figure Att.4-5: Boundary 4 - AOG Steam Sup
from MS connection

continuation not shown
on available dwgs Z

to condenser connection

iso (region around steam reducing station)

-. HS.190

IS-192

3/A4HCN-'
N cj par 4

""S<INOTE: Path 4 shown in yellow. I rA
VABS Consulting

RS CONSLLTMNG DSON Aft. 4 -8
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Figure Att.4-6: Boundary 4 - AOG Steam Supply - Partial iso (steam reducing station)
now

MS-137 2HS-190

PI-OG-911
PRV.OG-8348

OG-770

1M

MS.11S.1A
steam trap,

Ntjq

A
INOTE: Path 4 shown in yellow. I

IABS Consulting
RISK CONSUlTlNG DIMSION Aft. 4 -9
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Figure Att.4-7: Boundary 4 - AOG Steam Supply - Partial Iso (relief valve above steam reducing station - reverse view)

4"MS-137

\\~~-4M
\-PSV-OG-5070

6"MS-192

#7
70 NORTH

I

I

rI

.f;

PRV.OG-834A

[N OTE: Path 4 shown in yellow.

TABS Consulting
RISK CONSULTlNO DVSION Aft. 4 -10
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Figure Att.4-8: Boundary 4 - AOG Steam Supply - Partial Iso (downstream of steam reducing station)

3/4 MS- 89

"' rqr4,I

INOTE: Path 4 shown in yellow. I

'ABS Consulting
RISK CONSULTONG DMSION Att: 4 -11
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Figure Att.4-9: Boundary 4 - AOG Steam Supply - Partial Iso (downstream of steam reducing station - continuation)

3/4'MS-189

h~it
Nlt.

INOTE: Path 4 shown in yellow. I

*ABS Consulting
RISK CONSUL1lNG DMSSION Att. 4 -12
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Figure Att.4-10: Boundary 4 - AOG Steam Supply - Partial Iso (downstream of steam reducing station - continuation)

[rMS-189

N tj 4.t

condenser connection via 3MSD4 Atlt
INOTE: Path 4 shown in yellow.

jABS Consulting
RISK cONSULTING DMSION Aft. 4 -13
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Figure Aft.4-1 1:

IABS Consulting
RISK CONSULTING OMS$ON Att. 4 -14
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Figure Att.4-12:

AnS Consulting
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Attachment 5

Walkdown Information for Boundary Piping 5

. Main Steam Sample Lines (Boundary)

(12 pp including this page)

VAnS Consulting
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5-1 Piping Description

Boundary 5 - This seismic boundary piping involves the main steam sample lines that
connect to each of the four main steam headers. These lines do not require active
isolation since they are closed systems and entirely within the seismic boundary. There
are a pair of Y4" lines connected to each header and also tubing to the sample sink. The
distance to the second isolation valve in each case is short. All the lines are located in
the Turbine Building. The extent of the piping is shown in Figure Att.5-1.

Walkdown Status: Portion of the tubing at sample sink was walked down in June of
2003. Remainder of tubing/piping to be walked down during RFO-24

5-2 Applicable Drawings

Type Number Reference

P&ID G-191156, G-191164, A- 14,7.1, 7.2, 7.3
217

Piping Drawings G-191182, G-191183 14, 8.3, 8.4

Piping Isometric 5920-FS-11 (Notes I & 2) 14,10.11
Drawings & Pipe
Supports

Equipment Drawings TB sample panel 5920- 14,
4274

Active Valve Drawings No

Is line seismically No
analyzed ?

Notes:

1. Drwg. For Information Only. Shows location of 3/4" diameter taps off lines
18" MS-1A through 1D.

No support drwgs. Field run tubing2.

5-3 Active Valve Discussion

None

rABS Consulting
RISK CONSULTING DMSION Aft. 5-2
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ATTACHMENT5

Figure Aft.5-2

Boundary 5 - HVAC Duct above Sample Sink

?ABS Consulting
RISK CONSULTING DMSJON Att. 5-4
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Figure Aft.5-3

Boundary 5 - Instrument Sample Rack

4ABS Consulting
RISK CSI NG DiSION AM. 5-5
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ATTACHMENT5

Figure Att.5-4

Boundary 5 - Instrument Sample Sink Backside

,rz

1IABS Consulting
RISK CONSWATING DIVISION Att. 5-6
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ATTACHMENT5

Figure Att.5-5

Boundary 5 - Instrument Sample Sink Anchorage Detail on Floor

'*1 V'½'r ¼

..-... ¶;.4.-.*.*
.. '�.1

WABS Consulting
RISK CONSULTING DVISION Att. 5-7
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Figure Att.5-6

Boundary 5 - Instrument Sample Sink Tube Runs Connecting to Rack

WABS Consulting
RISK CONSULTING DMSON Att. 5-8
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BOqp, ±2' 5WALKDOWN DATA SHEET

SHEET I OFv
TUZ3^vt DUl/L4O/4'; £t 2.7'

Equipment ID No. ,rAAOd E 5//Wtk Equip. Class Instruments on Racks

Equipment Description _54A1OM Sit F91z /85 S4Ap. 3?

Equipment Location: Bldg. TT>//Z S f SC;> Floor El. 2-7 Room, Row/Col

Manufacturer, Model. Etc. Nt/,4

Drawing No. S92O L9-' 7 L

Functionality Requirement
RA4C~K AFLsr A4W/A/4' 6QPAoor 0

1. Function Required /Zf fs s7- Aml 37. VAC UAv 4 N U

Review Criteria S0 - At/ ( A A S7-
430a/"'o 4y) N0XS

1. Is instrument rack of good seismic design for function above (mounting N U NIA if 2
details, load paths, steel frame and sheet metal structurally adequate, etc.)

2. No other instrument rack concerns ( N

Are the criteria met? N U N/A

Anchorage

1. Does strength appear adequate N U NIA
2. Does stiffness appear adequate Q N U N/A
3. No other concerns 9 N N
4. Prepare and attach a sketch Y N

Are anchorages adequate based on judgment N U ADS Z

Interaction Effects

1. Vulnerable components free from damaging impact by nearby N U N/A
equipment, structures, etc.

2. No collapse of overhead equipment, distribution systems, or masonry walls 3 N U N/A
3. No other concerns N

Is equipment free of interaction effects? 0 N .U /IoVI Li

Comments. ACH IS 5'/SAlfYC4LL S4O Q97Z, R5 54jKt', l,4 6 37 /5 I

7?0 /cA/IV (LI,' 06c B4eC.. •2, 124C. It d)7srf

c6/kw 1A/V e.,S Al0 ^ x (L 014;0), & w74e/" Of SM D/ )

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by- : Date: 6 2003

Evaluated by: ' Date: Ga e 'D -i3

9ABS Consulting
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WALKDOWN DATA SHEET

SHEET Z-OF 4

System A/s 5A,44tm
74112sr1W 9v/1Ll46- £LC. Z37'

Equipment ID No. .XdPt .SXr Equip. Class Instruments on Racks

Comments/Outliers

- 6'1 4-1 CAcA /5 45 V W CU 4 Wibi 6 1/2"Q! JW st

QDlvr OV419r Ir IUQz VVO 4.IGVr AXI"I 0o-

_ V4Y tv-S 11-41?yZs },

Cf. dOqxrn v~t 0C4W dF &C OV, eA a VC-r (OVZ t OG

r,"PL6 c /5 S4 UCi,76 5 0 0 / O, £/C 7

- ~ , jp9a4 /A/ 47c , 0c 7. oe4-dH c ~ 4v / O z40c -2J/

t'YABS Consulting
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~9OU/)1ey

System #'t1/'tA :Sf/A/

WALKDOWN DATA SHEET

SHEETI OF-M

Equip. Class Piping and Tubing Systems Line Identifier /At5r12V1A1r
b@014C Of= C1Pow-A1aSZ2 boos zoo IMA1,0C -S11

711,01,Ve- IOL-12.1,+l IY,127%(

Bldg. TuL/Z46 (/Y W A'H ) Floor El. 7-3)'

P&ID No. 6 /i/1' 7 Spec. No.

Isometric No.

Pipe/Tubing O.D. VZ It Wall Thickness 0, o6b (&, ?/f 61)

Material .51r70/W 1 e 6S L 46CaC A/ J?6 5

Insulation Type/Thickness Lsiv4 7Z) $AGtO1LA SfA' k IC / i A4'JU" 2 1t'ZV
ALUAI/MUA Q4 Ct7-

Pining Sygtem Boundary

Description 7ru'gv- ,QL/.SN 640/21 S(tag °yVg'2 JM D S

c5^fA/* (4.Yu~Po 37)

Functionality Requirement

1. Pressure Boundary Integrity 0 N N/A

Review Criteria - Pioina and Tubina

1. No visible damage
2. No significant visible rust/corrosion deterioration
3. No potentially brittle connections (threaded joints, expansion joints, etc.)
4. Do the support spans appear to follow requirements (ANSI B31.1 for.

piping, 6'-0" max. for tubing)
5. No unusual pipe or tubing attachments
6. No heavy valves, flanges etc. supported by small bore vent and/or drain pipes8
7. Does the piping configuration at building joints appear to have adequate Y

flexibility to accommodate seismic induced differential movement
8. No fittings (bellows, flexible hoses, etc.) which can be adversely O

affected by seismic induced differential movements
9. No stiff branch piping attached to the main line with potentially (i

significant movements
10. No excessive sagging, crimping or damage to tubing
11. No large eccentric masses
12. No other concerns (if no, comment on separate sheets and attach)

N
N
N
N

N
N
N

N

N

N
N
N

U N/A
U N/A
U N/A
U N/ANDOZ I

U N/A
U N/A
U (N/

U N/A

U N/A

U N/A
U N/A
U

Are the criteria met? ( N U

ZABS Consulting
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41712r1UW4'412)r '5-
WALKDOWN DATA SHEET

SHEET.A OFJ

System JSAAIPA'L -S/VAlf Equip Class Pipinq and Tubing Systems
7V8/6L6 Fr/204M /Vt M'C,- C P C'&DV0A-V goV 7P S7 49,1

Line Identifier .ZSt

Review Criteria - Supports

1. No seismically vulnerable supports details: () N
One-way stanchions, brackets, etc. allowing piping to slide off
Friction beam clamps without restraining straps
Short fixed end threaded rods

2. No visible rust/corrosion deterioration N
3. No unusual design N
4. No customized parts used in place of catalog parts, which appear inadequate N
5. Free of support details which appear to have been Inappropriately altered N
6. No visible damage N
7. No inappropriate support settings (bottomed spring hangers, etc.) N
8. Do concrete anchors appear to be adequate N

( Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc.)
9. Does the load path appear adequate * t9 N
10. No additional concerns (if no, document comments on separate sheet and attack) c

Are the above criteria met? N

Interaction Effects

1. Vulnerable pressure boundary appurtenances free from damaging impact N
by nearby equipment, structures, etc.

2. No collapse of overhead equipment, distribution systems, or masonry walls & N
3. No other concerns @ N

U N/A

U
U
U
U
U
U
U

U
N

N/A
N/A
N/A
NIA
N/A
NIA
N/A AWME 2.

N/A

U

U N/A

U
U

N/A
N/A

Is equipment free of interaction effects? 6 N U

Is the piping/tubing system seismically adequate?

Comments h fMq )X. 7Ve%/A(r SPX#A /S i RS, ca

N U

X, 7WIV8, A/ 5UA0V,?7-4 A/ C.4A*AS 47e ,V40 7ap
P0/019 Met6Al''r's /'/-V4 .544L C(-/, "azCe5 apt;Z P 6,wds, cats~r as1
pol.7o 7z Conchs a7 /" w 1/4'i ala.e aasc e
A /JivCF1 4S 04 SNOrV-/Af ,V9C//d4S. AiVCiYOAS V040040 44A'O147U 0-X 7 Uvr
LI4os AN! /1241'oom frtL O 7VC- 74Jrs (CS•/It41L 70o c.gWdv6r r7'6- 7-Sr
IN G6AJ,

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by:

Evaluated by:

J SCG /L Date:
41 e

/' . A ,A- Date:
I , W

4' - o3

7UABS Consulting
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ATTACHMENT 6

Attachment 6

Walkdown Information for Boundary Piping 6

Turbine Steam Seal System (Boundary)

(5 pp including this page)

'ABS Consulting
RISK CONSULTING DMSICN Aft. 6 -1
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ATTACHMENT 6

6-1 Piping Description

Boundary 6 - This seismic boundary piping involves the steam to turbine seal system.
The piping extends from a 5" connection just upstream of the stop valve on 18" MS-1A
up to a tee. Beyond the tee, one leg goes through a 5" x 3" reducer connected to Valve
V60-6. The other leg connects to Valve V60-10. Both valves fail 'as-is" on loss of
power. V60-10 is normally closed and V-60-6 is closed at power greater than 70%.
Piping seismic boundary is sufficient restraint beyond these two valves. Piping is
located within the Turbine Building. The extent of the piping is shown in Figure Att.4-1.

Walkdown Status: Piping to be walked down during RFO-24

6-2 Applicable Drawings

Type Number Reference

P&ID G-191156, 5920-12598 14, 7.1, 7.7

Piping Drawings 5920-1239, 5920-1240, 14,8.5, 8.6, 8.7, 8.8
5920-1241, 5920-1242

Piping Isometric 5920-FS-127, (Note 1) 10.16
Drawings & Pipe
Supports

Equipment Drawings Refer to Grinnell sketches 14
1312 to 1315 for hangers

Active Valve Drawings V60-1 0 (not Active) 5920- .11.11, 11.13 see
12788, MOV 60-6 (not Section Att.6-3 below
Active) 5920-1282

Is line seismically No
analyzed ?

Note:

1. Details for supports on 5" SS piping shown on Grinnell Pipe Support Sketches
Nos. 1312 to 1315 for Drwg. 754E310 for support Mark Nos. SS-H13 to SS-H15.

6-3 Active Valve Discussion

Both valves fail 'as-is' on loss of power. V60-1 0 is normally closed and V-60-6 is closed
at power greater than 70% (Reference 2). For this reason, these components are not
designated as active. Valve drawings for these components are as shown in Reference
11.11, 11.12, and 11.13.

'ABS Consulting
MSK CoCsU riTG OMSION Att. 6 -2
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ATTACHMENT 6

Figure Att.6-2:

Boundary 6 Piping: MOV 60-6

'ABS Consulting
RGK coNsuLwNw DwmSIN Att. 6 -4
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ATTACHMENT 6

Figure Aft.6-3:
Boundary 6 Piping: MOV 60-10

ZABS Consulting
RISK CONSLTINWG DMSION Aft. 6 -5
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ATTACHMENT 7

Attachment 7

Walkdown Information for Boundary Piping 7

Steam to EPR, MPR and miscellaneous Instruments (Boundary)

(16 pp including this page)

'*ABS Consulting
REX CONSULTWG DWVISON At. 7 -1
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ATTACHMENT 7

7-1 Piping Description

Boundary 7 - The EPR, MPR and miscellaneous instrument connections consist of
small bore piping and tubing. These lines are seismic boundary piping/tubing and are
effectively closed systems extending from the main steam piping to the end instrument.
The lines are located within the Turbine Building. The extent of the piping is shown in
Figure Att.7-1.

Walkdown Status: Portions of the tubing and instruments (together with their respective
rack support) were walked down in the accessible areas of the Turbine Building) during
June of 2003. The remainder of the Tubing/Piping to be walked down during RFO-24

7-2 Applicable Drawings

Type Number Reference

P&ID G-191156 14,7.1

Piping Drawings G-191182, G-191183, B- 14, 8.3, 8.4
191261 sh 21 B-1, 1911261
sh 21 C-1

Piping Isometric 5920-FS-11. No support 14, 10.11
Drawings drwgs. as field run tubing

Equipment Drawings B-191261 sh. 21A-1, 5920- 14,
5089

Active Valve Drawings NONE

Is line seismically - No
analyzed ?

7-3 Active Valve Discussion

None

WABS Consulting
RISK cONSuLING DMSION Aft. 7 -2
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ATTACHMENT 7

Figure Att.7-2

Boundary 7 - Pressure Switch Support Frame with anchorage detail

I

VABS Consulting
RISK CONSULTING DIVISION Att. 7 -4
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ATTACHMENT 7

Figure Att.7-3

Boundary 7 - Typical Instrument Tubing Support Arrangement

rABS Consulting
RISK CONSULTING DIVISION Att. 7 -5
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ATTACHMENT 7

Figure Aft.7-4

Boundary 7 - Typical Instrument Panel Arrangement - Plate 2

(Northwest End of Turbine Building)

TABS Consulting
RISK CONSULTING DMSION At. 7 -6
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ATTACHMENT 7

Figure Att.7-5

Boundary 7 - Typical Transmitter Support Arrangement

Rack 1A PT-1 01-2-3

(North End of Turbine Building)

DADS Consulting
RtSK CONSaTfNO DMSIONI A". 7-7
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WALKDOWN DATA SHEET

SHEET L OF B
. . IA1 2w

.. 4ahdZ. 7-
System

Equip. Class Pining and Tubing Systems Line Identifier /NS7 4 77/ &- PA&Cf1 ".T17h'
WILL OF CoDoeNMC1Z- I4Y r 70 PS-2--/34 A5-2-3YD,..

Ps-z-/-3' fCO, pS--/M3 PDo Pa- 2-/OO (lxcesstbc 00r1 PCA4ir

Bldg. 7 1V/>I/ (d" d 6 VO ) Floor El. 237 )
z .. . _ , ~ .00,

P & I D N o. - (-,7-- /9-fi- 'Cp� Spec. No.
, 

.

I
Isometric No.

Pipe/Tubing O.D. I/' Ar O 31 9 Wall Thickness

Material 07?INLi- S 67 ., S*WAoege-K P/rn4'v.S

Insulation Type/Thickness N/Iq

Piping System Boundary

Description 7V/l314'- DUGc Ads-a MALL PV&n7rimVs 7r

1iz 3114, .1__36}p_ 3qc/C z 3DMn --

Functionality Requirement

1. Pressure Boundary Integrity N N/A

Review Criteria - Piping and Tubing

1. No visible damage
2. No significant visible rust/corrosion deterioration
3. No potentially brittle connections (threaded joints, expansion joints, etc.)
4. Do the support spans appear to follow requirements (ANSI B31.1 for

piping, 6'-0" max. for tubing)
5. No unusual pipe or tubing attachments
6. No heavy valves, flanges etc. supported by small bore vent and/or drain pipes(
7. Does the piping configuration at building joints appear to have adequate Y

flexibility to accommodate seismic induced differential movement
8. No fittings (bellows, flexible hoses, etc.) which can be adversely

affected by seismic induced differential movements
9. No stiff branch piping attached to the main line with potentially

significant movements
10. No excessive sagging, crimping or damage to tubing
11. No large eccentric masses
12. No other concerns (if no, comment on separate sheets and attach)

N
N
N
N

N
N
N

N

N

N
N
N

N

U
U
U
U

N/A
N/A
N/A
NIA tIM I,

U N/A
U N/A
U (E/

U N/A

U N/A

U
U
U

N/A
N/A

Are the criteria met? O U

,ZABS Consulting
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WALKDOWN DATA SHEET

SHEET; OF 2

System AgeP/ A1A- Equip Class Pipina and Tubing Systems .
7Tv/A/C-- 12 AJe P AAt .A Wi- tL OF C°A(WAJS(A 4W Y 7o

Line Identifier ASP 2- /- S47 A$ - 2-/3 x, PS- z- /', RS - Z13 M 4) P/2s/OO

Review Criteria - Suports

1. No seismically vulnerable supports details: (3 N
One-way stanchions, brackets, etc. allowing piping to slide off
Friction beam clamps without restraining straps
Short fixed end threaded rods

2. No visible rust/corrosion deterioration N
3. No unusual design N
4. No customized parts used in place of catalog parts, which appear inadequat N
5. Free of support details which appear to have been inappropriately altered* N
6. No visible damage Y N
7. No inappropriate support settings (bottomed spring hangers, etc.) N
8. Do concrete anchors appear to be adequate N

( Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc.)
9. Does the load path appear adequate 0
10. No additional concerns (If no, document comments on separate sheet and attach)

U N/A

U
U
U
U
U
U
U

U
N

N/A
N/A
N/A
N/A
N/A
N/A
N/A AMOT 2

N/A

Are the above criteria met? N U

Interaction Effects

1. Vulnerable pressure boundary appurtenances free from damaging impact ( N
by nearby equipment, structures, etc.

2. No collapse of overhead equipment, distribution systems, or masonry walls N
3. No other concerns o N

U

U
U

N/A

N/A
N/A

Is equipment free of interaction effects? I) N U

Is the piping/tubing system seismically adequate? c N U

Comments /. M4?. -5PdiW Fogl/?. " Traws AS dPX. 'If L 3/ P fsb S ppIe, 3'

7V. T /4'- is SU,'lA' .7 W gy C C.4AM f 4rrAC/f1 717 PR /0 t0 0 Poo I
FIrEAingt4 /J411z .$ALCL C Lb 4A'C. tcs kv/kD 7A Rwas', C 5(-/Ps Ae
7Z7 CO*CSAxr CX:Cff i6/MLZ WUS 110''f 1901r. 13e5 #SE AJAXN6
4W.E,066 ,VNI4OAS 04 5Ho7-MJ 4NC/1'o/2S, qVcMo4s .J1UODi 40@-4,z. VVZe 7D
&i6fyr L0OfiJ5 4WO /&Qi'OOt/ P-I,60 7-/6 7uSes (TSAR! 7D Co44.v1r CVO Zsr

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by. :cc- P4

Evaluated by: / * -S

Date: 6-20_ 03

Date: g 2 a -

4ABS Consulting
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4I,?. 7 WALKDOWN DATA SHEET

SHEET) OFQ
System

Equip. Class Piping and Tubing Systems Line Identifier pIAA/V& 44O 7W/WV6- A/i0k Wfiter

WAL- OF UN4'Vr&2 AY 7O Pr-1/o-t/L (AccasslaLt ouxv6 OnAJ

Bldg. 7VA61we Floor El. 237 , o/L 0

P&ID No. &, ~/51i5 6 Spec. No.

Isometric No. 5792 - (- X

Pipe/Tubing O.D. J/ h 3/^ . Wall Thickness

Material ! l5 _

Insulation Type/Thickness I/,4

Piping System Boundary

Description F,2pA1 P z7-27na4V 7?2//0V6/ fw4/LL ro pr-/1o-Y/,

JPzll-Y P'P"/& 4ta/ 7C1M4E I6 Aq= 14gowV/ 7, ,44v Wl &

Functionality Requirement

1. Pressure Boundary Integrity N NIA

Review Criteria - Piping and Tubing - /L/o 7 I.

1. No visible damage
2. No significant visible rust/corrosion deterioration
.3. No potentially brittle connections (threaded joints, expansion joints, etc.)
4. Do the support spans appear to follow requirements (ANSI B31.1 for

piping, 6'-O" max. for tubing)
5. No unusual pipe or tubing attachments
6. No heavy valves, flanges etc. supported by small bore vent and/or drain pipes83
7. Does the piping configuration at building joints appear to have adequate Y

flexibility to accommodate seismic induced differential movement
8. No fittings (bellows, flexible hoses, etc.) which can be adversely

affected by seismic induced differential movements
9. No stiff branch piping attached to the main line with potentially O

significant movements
10. No excessive sagging, crimping or damage to tubing
11. No large eccentric masses
12. No other concerns (if no, comment on separate sheets and attach)

N
N
N
N

N
N
N

N

N

N
N
N

N

U N/A
U N/A
U N/A
U N/A

U N/A
U N/A
U N/A

U N/A

U N/A

U
U
U.

NIA
N/A

Are the criteria met? 0 U

oABS Consulting
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WALKDOWN DATA SHEET

SHEET4 OF S

System OM'/ 4fK Equip Class Pirina and Tubing Systems

Line Identifier 7D -/o- 9

Review Criteria - SuDports

1. No seismically vulnerable supports details: (02 N U N/A
One-way stanchions, brackets, etc. allowing piping to slide off
Friction beam clamps without restraining straps
Short fixed end threaded rods

2. No visible rust/corrosion deterioration Y N U N/A
3. No unusual design N U N/A
4. No customized parts used in place of catalog parts, which appear inadequate N U N/A
5. Free of support details which appear to have been inappropriately altered N U N/A
6. No visible damage N U N/A
7. No inappropriate support settings (bottomed spring hangers, etc.) N U N/A
8. Do concrete anchors appear to be adequate Y N U N/A

( Bolt centerline distance to: edges,-adjacent bolts, abandoned holes, etc.)
9. Does the load path appear adequate N U N/A
10. No additional concerns (If no, document comments on separate sheet and attach) I2 N

Are the above criteria met? N U NO a 2

Interaction Effects

1. Vulnerable pressure boundary appurtenances free from damaging impact N U N/A
by nearby equipment, structures, etc.

2. No collapse of overhead equipment, distribution systems, or masonry walls N U N/A
3. No other concerns Q9 N U N/A

Is equipment free of interaction effects? N U /1tM 3.%

Is the piping/tubing system seismically adequate? N U

Comments 1. P/AZN& Is $ CJC? _tV4W ) Sn/4c S, ; •, A S /z7-
SSCEW ~ -Vll~ IZVIV /cdS/ .t/ >Y M 0 1A1 7V9 D 7r_ 110_
2, Ph@W /-S 4AEOVSUMLY SVAM 70 MUW N1/7 2-6

_S& 0A O7 S 1_dL77c4 ?0 ADV dL 4/ y,.)WV91,sA' 41/cVCq1'S,
5BLo bulA t*A4Lb oN 4 SfO OAP s Leg,3 0/(_ /ZOOA J1Ui)C60 f,0ofla/4 7WD /VPWt

; /tyrJ4C77Ovpv724cr nv5. the PO A cocr.49 O A' do C1 ay S J ,IV Y , /I *V,4L
Ne24c 70 / 4-?LL, P1/,or6e/r1ued1t- I v for /b fu_ Pfr//,

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by: I Date: 7- Z- °3

Evaluated by: __________Date: - o2-0

,ABS Consulting
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nWALKDLOWN UATA SH-EE

SHEETZ OF a

Equipment ID No. /7- /- Yo Equip. Class Instruments on Racks

Equipment Description AMS VAp -CZ 772,4AtSd/7Ta. pr-1tv- s/

Equipment Location: Bldg. _ _/_ _ _ __ Floor El. Z57 Room, Row/Col

Manufacturer, Model, Etc. /205se .A 0 awr

Drawing No.

Functionality Requirement

1. Function Required VI/W tW4 LEssvdC 6o/'d4/y (9 N U

Review Criteria

1. Is instrument rack of good seismic design for function above (mounting Y N U N/A
details, load paths, steel frame and sheet metal structurally adequate, etc.)

2. No other instrument rack concerns N

Are the criteria met? 6) N U NIA

Anchorage

1. Does strength appear adequate N U N/A
2. Does stiffness appear adequate ) N U N/A
3. No other concerns N
4. Prepare and attach a sketch Y N fe

Are anchorages adequate based on judgment (Y) N U

Interaction Effects

1. Vulnerable components free from damaging impact by nearby (3 N U N/A
equipment, structures, etc.

2. No collapse of overhead equipment, distribution systems, or masonry walls ) N U N/A
3. No other concerns @ N

Is equipment free of interaction effects? ( )N U

Comments rA4AAS,/'1/77C Ad-s lc fUay AACOIWTr

I. $?M 2#4o 12 #WCA0oc'..r Ae&4•E /,s 1 T AD AA4.ST A1vwL oF A

L/ts&6 4'pvs,'a' dwc~We1vls (4r or647- J w$teter ' .

Avi7Z 2-

74W

All aspects of the equipment's seismic adequacy have been addressed. Cc #/;7iAV0 44 3 1

Evaluated by'. Date: 6&-2-0 3

Evaluated by: a ( . C.te: 6-

gASS Consulting
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sndo. 7

System _____

Equipment ID No. 47 I/O- 4 Equip. Class Instruments on Racks

CommentslOutliers 2.. co C. &VL., CM ,VO277/ IS OF tt',

oIL xOvM tI"OCe -0 v4Ym mo Avo'o /4,ZnYMr.

/=-4t ,0dXw (-C 131LOr-&M 1-?Y ,4Mzi 4l L. o5r7W C77 $fV4C4zS,

/t: wA CL Wf" 7 A74U,, rl4,yvsJ / 7,r4O 4Z 4/Va A
T7i'alme Wdc/L.o ydT 9e /V Af GI

"ABS Consulting
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0LoY. -71 WALKDOWN DATA SHEET

SHEET7 OF-'
9RMCK P0,2-

Equipment ID No. A5-2-139C, S'- ?./39L Equip. Class Instruments on Racks

Equipment Description _

Equipment Location: Bldg.

Manufacturer, Model, Etc.

09-S-ZY3(�G - &S-7-13qp.0

Floor El. 2 1 Room, Row/Col

/V/A4

Drawing No.

Functionality Requirement

M,vrrnI At~rZU& O6fYY44'.iY &dE
1. Function Required/ 1r:,SOV, f f ;4d4W

Re-vie-w Criteria 7WAY/6,

N U

. ._ . ._ .. _ . .._. ._

1. Is instrument rack of good seismic design for function above (mounting
details, load paths, steelframe and sheet metal structurally adequate, etc.)

2. No other instrument rack concerns

Are the criteria met?

N U N/A Ngo j.

N

N U NIA

Anchorage

1.
2.
3.
4.

Does strength appear adequate
Does stiffness appear adequate
No other concerns
Prepare and attach a sketch Y

N
N
N
N

U
U

N/A
NIA
N/A

Are anchorages adequate based on judgment N U A'07£ I,

Interaction Effects

1. Vulnerable components free from damaging Impact by nearby
equipment, structures, etc.

.2. No collapse of overhead equipment, distribution systems, or masonry walls
3. No other concerns

N U N/A

N
N

U NIA

Is equipment free of interaction effects? N U

Comments 2CAK /AS Se/1Stt 'L/Y 64/ , /4CK /35 I/rLVrY 4o04o
/, C: COYVS'JJr3 dF 1"c4/7C A&C4IZ 7V WiN 2 I/*"? SA46LL,

,//C#VO4S AIVO BROLED 7O WoM4C r A/ICZ 2 /. (Ai - /IDoLS Wv7}),
iK /&' /S 4AJCqVU4 AhY qNCh04r 77Ve 13456. /2/</b °°s Her /eV4 S9A'Y
1/78 Mone7q'4d 7o t7o. / ,y.sr4V ax'r /41 449:pLWrLY MO00flel- 7?
PAl 6 UaseVt If 4et's s

AJl aspects of the equipment's seismic adequacy have been addressed.

Evaluated by: ( 5 A

Evaluated by:

Date: vl'?420-

Date: - ?-CDag

VABS Consulting
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WALKDOWN DATA SHEET

SHEET % OF 9
-ABouro. I

Equipment ID No. Aot P/- 2'/OO Equip.Class Instrumentson Racks

Equipment Description 4 AI.S La4nd P, ZESSV4M 5 &4CU

Equipment Location: Bldg. _ ____ __4 __ Floor El. ____7 Room, Row/Col

Manufacturer, Model, Etc. fl/A

Drawing No.

Functionality Requirement

A1J~q~drA1M 14WSSWUMoMd4Yi
1. Function Required { 4° 4ct0 7VY 0 N U

Review Criteria

1. Is instrument rack of good seismic design for function above (mounting Y N U NIA Nvon
details, load paths, steel frame and sheet metal structurally adequate, etc.) 0

2. No other instrument rack concerns @ N

Are the criteria met? N U N/A

Anchorage

1. Does strength appear adequate N U NIA
2. Does stiffness appear adequate N U N/A
3. No other concerns N N/A
4. Prepare and attach a sketch Y N (!g

Are anchorages adequate based on judgment (D N U N17 E/,

Interaction Effects

1. Vulnerable components free from damaging impact by nearby N U NiA
equipment, structures, etc.

2. No collapse of overhead equipment, distribution systems, or masonry walls N U N/A
3. No other concerns N

Is equipment free of interaction effects? N U

Comments I24Ci< /E £Wf1AIC41LL/ AM4cOc r,
4. 4$C) CzV3AV? 6K A ^L - 40 kVVt7- 707 7W E 14UL (f 77/ Wd/2/TX'~-iL

P,00I ^f&AfA1S2,5 ANC/c1o,4&45 as(46 ARoO 4?; Or o9s 7?) uCis r
J61CW7,r N.WV 1-7W Mif4s..C Of 64L66,,

5.4.

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by: \L/ S C'c As Date: 6 -20-03

Evaluatedby /by .. - Date: >'2 R3

TABS Consulting
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/g0~4~ 7. +WALKDOWN DATA SHEET

SHEET2 OF_!t
p4~SEL I ,f02

Equipment ID No. gs- Z-/3Y/4 -.4S-Z93g6 Equip. Class Instruments on Racks

Equipment Description 1dS7 wCrZ p04 p5z2-/3j/ A'4O ,°So ^ -I39

Equipment Location: Bldg. 7VI2d4yV Floor El. 237. Room, Row/Col

Manufacturer, Model, Etc. I1.4

Drawing No.

Functionality Requirement

A01/A/T4/'V p/WgS C/E /50 VA/J4/4/ dU
1. Function Required /v~f.UwA7 5 f777itC,0k 7C15/0,6- N U

Review Criteria

1. Is instrument rack of good seismic design for function above (mounting N U N/A Ali
details, load paths, steel frame and sheet metal structurally adequate, etc.)

2. No other instrument rack concerns N

Are the criteria met? () N U N/A

Anchoraae

2. Does strength appear adequate ( N U N/A
2. Does stiffness appear adequate ! N U NIA
3. No other concerns . ( N
4. Prepare and attach a sketch Y N (,)

Are anchorages adequate based on judgment N U /voeA x .

Interaction Effects

1. Vulnerable components free from damaging impact by nearby N U N/A
equipment, structures, etc.

2. No collapse of overhead equipment, distribution systems, or masonry walls N U N/A
3. No other concerns (Y) N

Is equipment free of interaction effects? N U

Comments /Z#C/ (5 $t(sAVC4C; Y 4 OOSOUSrCY

/, ,zco coy'/slsm de /opw , moav7&w )7- Aot. L W/Th 01 cet1crJ oqAle)
* 2 fz" 0t 5#S61L i7NC4Vic1,Z_. /4'srrzuVA1C .S 44 A1o4lDV-rC 7VD 11CA:
MN w c- dOLT.S 77ot1u(' tC P T. ,24cA / LC/rly to46oz

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by . Date: _ _ _ _ _ _

______________y _ , Date: &p -25 -cDEvaluated by: Date:__ __ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _

gm: I.

IABS Consulting
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ATTACHMENT 8

Attachment 8

Walkdown Information for Boundary Piping 8

Steam to Turbine Bypass Valves (Boundary)

(4 pp including this page)

ABS Consulting
RISK COnSULTING DIVISION . Af.8-1



1173875-R-002
Revision 0

ATTACHMENT 8

8-1 Piping Description

Boundary 8 - This seismic boundary piping consists of the 16" diameter main steam
bypass piping, from the main steam lines downstream of the outboard MSIVs to the
turbine bypass valve chests, Z-1-1B and Z-1-1A, with 10" piping beyond to condenser
nozzle 41. The piping is located within the Turbine Building. The extent of the piping is
shown in Figure Att.8-1.

Walkdown Status: Piping to be walked down during RFO-24

8-2 Applicable Drawings

Type Number Reference

P&ID G-191156, G-191167 14,7.1,7.4

Piping Drawings G-191180, G-191181, G- 14, 8.1, 8.2, 8.3, 8.4
191182, G-191183,

Piping Isometric 5920-FS-11, 5920-FS-12, 14,10.11, 10.15,
Drawings & supports 5920-FS-13, Note 1

Equipment Drawings 5920-150 sh 1 & 2, 5920- 14,
190, 5920-12577, 5920-
12550, 5920-12586, 5920-
12584, sht. 1, 2, 3,4, 5,
5920-12585, 5920-12543,
G-1 91721, vender manual
GEK-11387, GEK-17999A

Active Valve Drawings see Calc 1173875-C-004 Ref. 18

Is line seismically Yes, ENVY Calc. 317, Rev. Ref. 16
analyzed ? I CCN # 1

Note:

1. Details shown on Grinnell Pipe support sketches Nos. 100 to 221 and 228
to 245 fro drwg G-191182 for support mark nos. MSH-1 to 120 and MSH-
126 to -143.

Revised turbine trip loads evaluated in Ref. 18.2.

8-3 Active Valve Discussion

Refer to Ref. 18

VADS Consulting
RISK CONSULTING DIVISION Att. 8 -2
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'ATTACHMENT8

Figure Att.8-2
Boundary 8 Piping: Linkage on Steam Chest

TABS Consulting
RISK cONSULTING DMSION Att. 8 -4
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ATTACHMENT 9

Attachment 9

Walkdown Information for Boundary Piping 9

Stop Valve Drains (Boundary)

(8 pp including this page)

TABS Consulting
RISK CONSULTING DMISION Alt. 9 -1
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ATTACHMENT 9

9-1 Piping Description

Boundary 9 - This seismic boundary piping consists of turbine stop valve drain small
bore piping to isolation valves V-60-2A-D to V-60-4. The piping extends beyond these
valves to the condenser through 2Y2" MSD-6 to condenser penetration #33. The piping
is located within the Turbine Building. The extent of the piping is shown in Figure Att.9-1.

Walkdown Status: Piping to be walked down during RFO-24

9-2 Applicable Drawings

Type Number Reference

P&ID G-191156 14, 7.1

Piping Drawings G-191182, G-191183, 14, 8.3, 8.4
5920-FS-1 300

Piping Isometric 5920-FS-11, Note 1 14,10.12
Drawings & supports

Equipment Drawings 5920-4208R2, 5920- 14,11.15,11.16,11.17
5446R1, 5920-3410R5.

Active Valve Drawings N/A

Is line seismically No
analyzed ?

Note:

1. Single welded steel frame for V60-2 valve support. Piping deadweight supports
by field.

9-3 Active Valve Discussion

NONE

'ABS Consulting
RISK CONSULTING DMSKIN At. 9 -2
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ATTACHMENT 9

Figure Att.9-2: Boundary 9 - Stop Valves Drains - Full iso

stop valve
connections

4
condenser
connection

?ABS Consulting
RtSK CONSULTING DIVISION Att. 9-4
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ATTACHMENT 9

Figure Att.9-3: Boundary 9 - Stop Valves' Drains

stop vale connectionsp

(stop valve connections to V60-4)

. 281'-

hZA

*ADS Consulting
FSK CO"sULMNo DMSION Aft. 9-5
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ATTACHMENT 9

Figure Att.9-4: Boundary 9 - Stop Valves' Drains - Partial Iso (V60-4 to condenser connection)

condenser
connection

VABS Consulting
RISX CONSULTSE DMSK)N Att. 9 -6
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ATTACHMENT 9

Figure Aft. 9-5
Boundary 9 Piping: MOV V60-2A

WABS Consulting
RISK CONSULTING DIVISION Att. 9 -7
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ATTACHMENT 9

Figure Att. 9-6
Boundary 9 Piping. MOV V60-2C

TABS Consulting
RISK CONJStLTING DIVISION Att. 9 -8
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ATTACHMENT10

Attachment 10

Walkdown Information for Boundary Piping 10

MS Piping (MSIVs to Stop Valves) (Boundary)

(2 pp including this page)

VABS Consulting
RS COGMTING DMSIMN Att. 10-1
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ATTACHMENT 10

10-1 Piping Description

Boundary 10 - This seismic boundary piping consists of the 18 MS piping from the
outboard MSIVs to the turbine stop and main steam control valves. The piping is located
within the Turbine Building.

Walkdown Status: Piping to be walked down during RFO-24

10-2 Applicable Drawings

Type Number Reference

P&ID G-191156 21, 7.1

Piping Drawings G-191182, G-191183 21, 8.3,8.4

Piping Isometric See Boundary Line 8
Drawings

Equipment Drawings See Boundary Line 8

Active Valve Drawings See 11 73875-C-003 Ref. 19

Is line seismically Yes, see ENVY Calc 317, Ref. 16
analyzed ? Rev. 1, CCN # 1

10-3 Active Valve Discussion

Refer to Ref. 19

DABS Consulting
RISK coNSuTING DMVSON Att. 10-2
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ATTACHMENT 11

Attachment 11

Walkdown Information for Boundary Piping 11

HPCIIRCIC Steam Supply Drains (Boundary)

(19 pp including this page)

DABS Consulting
RISK cONSULTING DMSION Att. 11 -1
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ATTACHMENT 11

11-1 Piping Description

Boundary 11 - This seismic boundary piping consists of HPCI and RCIC steam supply
drain piping, to condenser connection no. 56. The piping is located within the Reactor
Building (HPCI, RCIC rooms, portion of Reactor Building Torus area) and the Turbine
Building. The extent of the piping is shown in Figure Att.1 1-1.

Walkdown Status: Portions of the piping were walked down in June of 2003. The
remaining inaccessible piping in the Turbine Building will be walked
down during RFO-24.

11-2 Applicable Drawings

Type Number Reference

P&ID G-191169, G-191174 both 14, 7.6, 7.5
sh 1/2

Piping Drawings G-191208, G-191223 14

Piping Isometric VYI-HPCI-Part 3a, Shl and 14,10.2,10.3,10.1
Drawings & supports 2, VYI-HPCI/RCIC Drain

Equipment Drawings

Active Valve Drawings None

Is line seismically Yes, refer to ENVY Calc Ref. 17
analyzed? VYC-0519, Rev. 0, CCN 01

Note:

1 . Pipe support function and location indicated on iso VYI-HPCI/RCIC Drain

11-3 Active Valve Discussion

None

DABS Consulting
RISK CCNSULTING DMCSIN Att. 11 -2
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ATTACHMENT 11

Figure Att.11-1: Boundary 11 Piping Definition

Portion of Piping in RCIC Room (Downstream of FCV-13- 35)

(Walkdown performed in June of 2003)

TABS Consulting
RISK CONSULTING DMASH1 Aft. 11 -3
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ATTACHMENT 11

Figure Att1-2: Boundary 11 Piping Definition (Continued)

Portion of Piping in HPCI Room (Downstream of FCV-43)

(Walkdown performed June 2003)

1ABS Consulting
RISK CONSULTING DIVISION At.11 -4
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ATTACHMENT 11

Figure Att.11-3: Boundary 11 Piping Definition (Continued)

Portion of Piping in RB Torus Area (Walkdown performed June 2003)

I..

REACTOR BUILDING

TORUS AREA

I,.44wA- .t * r ' '
._ . .j

e.

i | ~~~HPCI ROOM |I - I

ffLEZW~Z

.Q-

I
REACTOR BUILDING

TORUS AREA
. .

--- ABS Consulting
SISK CONsuwnNQ VWM O At. 11 -5
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ATTACHMENT 11

Figure Aft.11-4: Boundary 11 Piping Definition (Continued)

Portion of Piping in Turbine Building

(Walkdown required during RFO-24)

b

V

I.

e

Lr�aq�

, I'

A�

TWOLUAT '. .

I

'ABS Consulting
RtSK CONStlTNG DrWSM Aft. 11 -6
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ATTACHMENT 11

Figure Att.11-5

HPCI/RCIC - Typical Pipe Support on drain piping in HPCI Room of RB. Support has
U-bolt for vertical and lateral guide

WAB5 Consulting
RISK CONStTING DMSION Att. 11 -7
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ATTACHMENT I1

Figure Att.11-6

HPCI/RCIC - Operator Supports, Valves FCV-23-42 and -43

II
C

1 " drain line from
FCV-23-43
continuing on to
Condenser
connection #56

TABS Consulting
RISK cONSuING DMSION Att. 11 -8
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AITACHMENT11

Figure Aft.11-7

HPCI/RCIC - Operator Supports, Valves FCV-13-34 and -35

I" drain line from
.t-K. FCV-13-35

continuing on to
connection with

IfHPCI drain and
Condenser
connection #56

'ABS Consulting
RISK CONSULTING DMSICN Aft. 11 -9
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/9(L//. 1 _I .
System MPCI D41 4k)

WALKDOWN DATA SHEET

SHEET ) OF Lb

"2' 1MODZEquip. Class Piping and Tubing Systems Line Identifier
V.

/wPCl/Žo 600 {, 2/3' fLr'V4

Bldg. iS4C.vT~ Adz$ c'KA1/nf Floor El. £C. Z/
6 {9J/Sm{. / / 4 / 9 17-e

P&ID No. 6I/41 2- Spec. No.

Isometric No. VY -Hfl67L- ?i L-7i 2 581 X X ;?
./Y1- Aqecl IRo {c. i2XV V - P L 2 ~ . A 2 . 7, !

Pipe/TubingQ.D. _ Wall Thickness We Ins, .

Material WPS 1'l

Insulation Type/Thickness 2t 7' 3" 74'/Ck C41C/Lt/1 S1/1C-,$

Piping System Boundary

Description P1/2770' Ad MC/ 904I'N Fizz 4SC1'6C OLIf41& ado <Gus 4

5AE Alr7AIV >We 12k,0- V4 4 f AD,

Fni .} lo al R eau ireme

Functionality Reguirement

1. Pressure Boundary Integrity 0ON N/A

Review Criteria - Piping and Tubing

1. No visible damage
2. No significant visible rust/corrosion deterioration
.3. No potentially brittle connections (threaded joints, expansion joints, etc.)
4. Do the support spans appear to follow requirements (ANSI B31.1 for Y

piping, 6'-0" max. for tubing) A/o7Z:5 /., 3
5. No unusual pipe or tubing attachments
6. No heavy valves, flanges etc. supported by small bore vent and/or drain pipes
7. Does the piping configuration at building joints appear to have adequate

flexibility to accommodate seismic induced differential movement
8. No fittings (bellows, flexible hoses, etc.) which can be adversely (

affected by seismic induced differential movements
9. No stiff branch piping attached to the main line with potentially 0

significant movements
10. No excessive sagging, crimping or damage to tubing (,go 7Z/,3/,) Y
11. No large eccentric masses
12. No other concerns (if no, comment on separate sheets and attach) l

N
N
N
N

N
N
N

U

U

6
U
U
U

N/A
N/A
N/A
N/A Oa- f

N/A
N/A
N/A

N U N/A

N U N/A

N U <3
N U N/A
N U

N UAre the criteria met? 6'
BABSS Consulting
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WALKDOWN DATA SHEET

SHEET ZO OF/&sm '47 //
System k,/C/ Z2/24/J~t Equip Class Piping and Tubing Systems

, _ _

PI72' t4WLine Identifier
_ .

Review Criteria - Supports

1. No seismically vulnerable supports details:. (.) N U
One-way stanchions, brackets, etc. allowing piping to slide off awg 3
Friction beam clamps without restraining straps
Short fixed end threaded rods

2. No visible rust/corrosion deterioration N U
3. No unusual design N U
4. No customized parts used In place of catalog parts, which appear Inadequate N U
5. Free of support details which appear to have been Inappropriately altered N U
6. No visible damage N U
7. No inappropriate support settings (bottomed spring hangers, etc.) Y N U
8. Do concrete anchors appear to be adequate Y N U

( Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc.)
9. Does the load path appear adequate (O , U
10. No additional concerns (If no, document comments on separate sheet and attach) (x N

N/A

N/A
N/A
N/A
NfA
N/A
N/A
NIA

NIA

Are the above criteria met? N U

Interaction Effects

1. Vulnerable pressure boundary appurtenances free from damaging impact
by nearby equipment, structures, etc.

2. No collapse of overhead equipment, distribution systems, or masonry walls
3. No other concerns

N U N/A

N
N

U
U

N/A
N/A

Is equipment free of interaction effects? N U

Is the piping/tubing system seismically adequate?
V TU C A

Y N (D 0, ///

Comments . TY7WiCI 5AAMS5 IAI an/ 240a? As2 g' 7o 9 . SU( 1.,n Y /4'
xc6 ss Of 7'. 49M; 63f,1/ d,6C&44fXd40/, 13U(7- %JUoI'6 .oo4V&41;F' d4<@O
oAJ e)C/srfr/C-. dso4M S4S Wooll a 0t/4CC SWI0/,27- 4 e rn.

2-, AL464 CVC, M30Cf 8t9cUZOvt jCX/S7S /1V IV, W4LL oas /pC/ 12i', p/la
~ 06$Of 77-H400UV6A /ACW 777V/ / AM", N . /5 fSEft A's CL4'

A o0 /A47r M4"iO *,r/ ksn cg GLC, Lli e A / '

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by: t Date: 6 0 - 0o

Evaluated by: _-__ Date: A 2z' - Q

ABS Consulting
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WALKDOWN DATA SHEET

4424-1'? 1/ SHEET 3 OF16

System MACr) '4.it/ Equip Class Pining and Tubing Systems

Line Identifier 2 1
Comments/Outliers,

3. Pf'wN& C,04S A(,vUC1V A, OC& dVC /OC/ /4, /470 7DIZO'.

Al~z~r~11&V ,~ 2- Z-/4 b-d spog rec~ y pxa

/ Vc14'/or' o, iwcf'cKomr 14' , 60A",- / 7Y0 Sa 44

9, P/" w- A a= 6 VW~ovt Y /N 7AMuW Cz v7. r 4c

J4LL AAOPI, /I .44J;v Aoctqa, 0A14 5eCT/ret/ a pi -is

/4/lCcMS/S /6 /4'SAS(77641 Of 301 ,0 r £j'W#N/SP 4Af Po0 4I'

AzoA >CXe57, c4Ao6 # S. ea&ru. / 4/L. lb 2

fj£ Ccsi&v1E4 ,14:~Soe~no a-V /c4- rC- S C4AI O L014't OaZ 64O0,AS

IA' 44,4'q 70 0,7EMVWJ,% cS6/ 44V-C,
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«YIDJ. //
WALKDOWN DATA SHEET

SHEET 4 OF A
System SACJ .ASq IA./

\it K v--r--Equip. Class Piping and Tubing Systems Line Identifier.

/2C IC.
Floor El. 7-49.('S

C0'?.V44f,41 1i /r
Bldg. ,2:4 C7MA-

. _ .. ... ... . . .

P&ID No. & lq7/ 7 -06ff -- .. Spec. No.

Isometric No. Vxz / J pC-1L /&/ C- Oh k 1 A
-

Pipe/Tubing O.D.I

Material A !3

Wall Thickness -C "_ K 0

pve��
Insulation Type/Thickness 2V W .P 34 7h CLC4/1 VAf /UCsrE

Pining System Boundary

Description Adl8rlV Of /ZC/C r- £I2#4A cl1& .ACCc$SS/L..t Ov,21A( lvzIvr cvr A7W4',

,< " d7T'Ch' V... 4 k A 2-t A p /d .

Functionality Reauirement

1. Pressure Boundary Integrity N N/A

Review Criteria - Piping and Tubing

1. No visible damage
2. No significant visible rust/corrosion deterioration
3. No potentially brittle connections (threaded joints, expansion joints, etc.)
4. Do the support spans appear to follow requirements (ANSI B31.1 for

piping, 6'-O" max. for tubing) AV0- I,
5. No unusual pipe or tubing attachments
6. No heavy valves, flanges etc. supported by small bore vent and/or drain pipes
7. Does the piping configuration at building joints appear to have adequate

flexibility to accommodate seismic induced differential movement
8. No fittings (bellows, flexible hoses, etc.) which can be adversely c9

affected by seismic induced differential movements
9. No stiff branch piping attached to the main line with potentially

significant movements
10. No excessive sagging, crimping or damage to tubing (MO TLU45i4&)
11. No large eccentric masses
12. No other concerns (if no, comment on separate sheets and attach)

N
N
N
N

N
N
N

N

N

U N/A
U N/A
U N/A
U N/A

U N/A
U N/A
U N/A

U N/A

U N/A

N U
N U
N U

N/A

Are the criteria met? 1 N U

LABS Consulting
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WALKDOWN DATA SHEET

SHEET: OFA_

Equip Class Pipina and Tubing Systems

9cW42.9 _ //

System 7/ C

Line Identifier I U IA
Review Criteria - Supports

1. No seismically vulnerable supports details: & N
One-way stanchions, brackets, etc. allowing piping to slide off
Friction beam clamps without restraining straps
Short fixed end threaded rods

2. No visible rust/corrosion deterioration N
3. No unusual design N
4. No customized parts used in place of catalog parts, which appear inadequate N
5. Free of support details which appear to have been Inappropriately altered N
6. No visible damage . N
7. No Inappropriate support settings (bottomed spring hangers, etc.) N i
8. Do concrete anchors appear to be adequate N

( Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc.)
9. Does the load path appear adequate 0 (5
10. No additional concerns (If no, document comments on separate sheet and attach) (Y

U N/A

U
U
U
U

'U

U

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/AU
N

Are the above criteria met? N U

Interaction Effects

1. Vulnerable pressure boundary appurtenances free from damaging impact
by nearby equipment, structures, etc.

2. No collapse of overhead equipment, distribution systems, or masonry walls
3. No other concerns

09 N U N/A

N
N

U
U

N/A
N/A

Is equipment free of interaction effects? N U

Is the piping/tubing system seismically adequate? ( N U

Comments /, SA4SWS AI s . 4". =3~/,I .OAMz

* A'- -F-1Yn*
t eoj C

JAbpn 46 e
..-- -- -- -- I

2 /J~i2. dZJu
( 2 rf,_Z -SuI4Sf, &8R ;

- J% I' A

fe P1- L

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by'

Evaluated by: A-1'1�-' f
Date: 4 3

Date: L2o- g
A- .

ZABS Consulting
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WALKDOWN DATA SHEET

IVP CX D,24M/

SHEET WiOFI(

.P&IDNo.A-I ,ii tISystem

Valve. ID No. FC V - Z-3 - 4 2

Valve Description 4Y rk F '
Equip. Class Valves

Isometric No. V'/Z - ,0CI AC/C AU1W

Floor El. 21 )3 ' Room, Row/Col hAiCP/ , AA1Valve Location: Bldg. CR DA71/

Manufacturer, Model, Etc.

Drawing No.

Functionality Requirement

1. Valve state change required

Review Criteria

U

1. Does valve operator meet pipe centerline dimension restriction
2. Do valve power and control utilities have adequate slack
3. Valve operator is not supported independently of pipe
Are the criteria met?

Interaction Effects

1. Vulnerable valve components free from impact by nearby equipment
or structures

2. No collapse of overhead equipment, distribution systems, or masonry walls
3. Are any required electrical controls free of water spray interactions
4. No other concerns

9 N
N
N
N

U
U
U
U

N/A A4o0E 2.
N/A
N/A AIM I1

N

N
N
N

U NIA

U
U

N/A
NIA
N/A

Is equipment free of interaction effects?

Is equipment seismically adequate?

) I N

ON
U

U

Comments Ih 7d.P df8 V .4cv 0OAEzfToro0. IS AAA 4,OIO f =/,UW P/1,4A

W17n 4 44C11> Z£- 6oc 500P sv 1 (trwo wAY Roe2/oorL. TSct^4'R). p/peo t5
/1#'1d I/Vh"V2 ,PI0E (5 4SO Adcl/pA9y INA9 77/6. ;CI4'/T'/ Cf
7£c VALV6 /IJ i0'oYhA AO 40O4rVL 69A0 VfAz-IC4C Zt 8Cryv-, %JVt 34 10,
Srfc 4&C 6o9V VA1-VL OXPv47V*- t4,IV. 0,0A:4 A4e bE W SYA,014.
2, _ Tho6 7 77# OF oIZro..44 O4 (S , p,'X, 3 ( 7 S 1-5 &/2AC47rk$1 77/gA

QLM'r- oF0 Y5"' zeM D91/ApN46A-t rALtVES, 2Qr jdvcu 4'OA7L
spVe Octs4oVft 4ein siceq hae been add4resse

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by.

Evaluated by,
- ~ ~~,d

Date: 6 - ¢° -03

Date: 7 -2 -
--

g1ABS Consulting
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WALKDOWN DATA SHEET

wg~v,>/o, 1/ SHEET/3 OF b
System OCI) DRAPE P&ID No. 1 }g 1i(
Valve. ID No. «C ef-e3 E Equip. Class Valves

Valve Description ____Isometric No. /YA-I//2C/ ACIC At4i

Valve Location: Bldg. 1YACro4.. Floor El. \)-) Room, Row/ColICl

Manufacturer, Model, Etc.

Drawing No.

Functionality Requirement

1. Valve state change required Y. ® U

Review Criteria

1. Does valve operator meet pipe centerline dimension restriction N U NIA MT 1
2. Do valve power and control utilities have adequate slack ( N U N/A
3. Valve operator is not supported independently of pipe (. N U N/A ANo 7
Are the criteria met? * Q N U

Interaction Effects

1. Vulnerable valve components free from impact by nearby equipment Q N U N/A
or structures

2. No collapse of overhead equipment, distribution systems, or masonry walls N U N/A
3. Are any required electrical controls free of water spray interactions N U N/A
4. No other concerns @ N N/A

Is equipment free of interaction effects? . -U

*Is equipment seismically adequate? .N U

Comments (t 56S BO7: / Ftc/2 FCV- z-; t2

Z./IS V- /E c: 2 At E - 7;y-q 2S

7-WIS >G04OD Is 7W4 4Y4 5 56 -S PC-23; 2

6 Z.

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by: j / 5CS r ° Date:

Evaluated by: < Date:

,; - xo- 35
( -I> - 0

gABS Consulting
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WALKDOWN DATA SHEET

,CC D./ .P41Ad

SHEET/IOF A6

_P&ID No. - 1 0I l L4 ItSystem

Valve. ID No. -

Valve Description kir -
Equip. Class Valves

Isometric No.V~L-H(L'-1 -'9'/ g or

Floor El. 2G3- Room, Row/Col E/2 C CJA4JfValve Location: Bldg. ... A•-I7 4-

Manufacturer. Model, Etc.
Aq4

Drawing No.

Functionality Reauirement

1. Valve state change required Y-G)u.-

Review Criteria

1. Does valve operator meet pipe centerline dimension restriction
2. Do valve power and control utilities have adequate slack
3. Valve operator is not supported independently of pipe
Are the criteria met?

N
N
N
N

U
U
U
U

N/A N&TlE 2,
N/A
N/A NoV7 Il

Interaction Effects

1. Vulnerable valve components free from impact by nearby equipment
or structures

2. No collapse of overhead equipment, distribution systems, or masonry walls
3. Are any required electrical controls free of water spray interactions
4. No other concerns

N U N/A

N
N
N

U
U

N/A
N/A
N/A

Is equipment free of interaction effects? N U

. Is equipment seismically adequate? (D N U

Comments /' 7Th Of' OAZ4ntV. IS /4''AtrLV JAO5 Atom Age-
iJim 4 4/,-i-O I- ea0r avAlr Iro 7Wa W iAfuYr /iO), ',o/ ,s Also ,2/'of
S5'fom r /d VctC/ vs (y-YA. YA7 0cC -Hd -//2 e), Lard41Ce1

AlOeTdd7f. ~w 9 0Th VAL1VeC ODAE4roL 4tVt7 P*',OA,4iZC AAC LP'eE
2, P /ASE 7V 0A9 cWZA-#rO4t AS 4ASAY 55"'. 7was /5 ,4;,- 7W,4A/

BIAIS c,= VSt'4 f:O 44W64 JfV YAGIA5 I/1 AMY O ,3vr \/vo&6w
oC4o "via Sj A'E r o NO a Arm 144d- W<IW OWL '.4POArM4I

All aspects of the equipment's seismic adequacy have been addressed,

Evaluated by: 1

Evaluated by: ' ^ . A

-Date: & 2-09

Date: -2 i - o 3-

IAB5 Consulting
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WALKDOWN DATA SHEET

kk4{fr) 1/ SHEETI'SOF/A7

System )z2CiC zA __ P&ID No. __ _ _ __ _ _

Valve. ID No. ___ C __ ___ ___ __Equip. Class Valves

Valve Description __ _Isometric No. Yz- ( -Cl o l 1L4'
Valve Location: Bldg. /GO4 C.7V14 Floor El. %l? ' ' Room, Row/Col Aegpt

Manufacturer, Model, Etc.

Drawing No.

Functionality Requirement

1. Valve state change required Y (D U.

Review Criteria

1. Does valve operator meet pipe centerline dimension restriction N U N/A A/O 2

2. Do valve power and control utilities have adequate slack N U N/A
3. Valve operator is not supported independently of pipe N U NIAN/O7 I
Are the criteria met? N U

Interaction Effects

1. Vulnerable valve components free from impact by nearby equipment N U N/A
or structures

2. No collapse of overhead equipment, distribution systems, or masonry walls 6 N U N/A
3. Are any required electrical controls free of water spray interactions ( N U N/A
4. No other concerns (g) N N/A

Is equipment free of interaction effects? N U

Is equipment seismically adequate? O N U

Comments /, Z NOS: Ac / fALt PC-1/3-39

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by: 5C' 6E Date: 6-' 20- D ;5

Evaluated by: Date:

YABS Consulting
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WALKDOWN DATA SHEET

&9uh./g, // SHEET&6 OF/'

System A2C/C ID/ZfAI P&ID No. 6 ' 1 (1 t4
Valve. ID No. AC V /3- 32- Equip. Class Valves

Valve Description Isomrtric N4 P/.4 kA
Valve Location: Bldg. /2 C 70 A. Floor El. ?42i) Room, Row/Col sc r
Manufacturer, Model, Etc.

Drawing No.

Functionality Reauirement

1. Valve state change required Y U

Review Criteria

1. Does valve operator meet pipe centerline dimension restriction N U N/A AIO7Z 2,
2. Do valve power and control utilities have adequate slack. N U N/A
3. Valve operator is not supported independently of pipe N U NIANo M J.
Are the criteria met? () N U

Interaction Effects

1. Vulnerable valve components free from impact by nearby equipment 69 N U N/A
* or structures

2. No collapse of overhead equipment, distribution systems, or masonry walls N U N/A
3. Are any required electrical controls free of water spray Interactions N U N/A
4. No other concerns ( N N/A

Is equipment free of interaction effects? N U

Is equipment seismically adequate? CY N U

Comments I, S2L /VOr / PoF fcV-/3-3 9Z

Z, 5-4 ,V0tE 2 AX, --C VM1-/3- 3 t/

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by: t/4f Date: 6-zo 03

Evaluated by: Date: 6 X - 1R

ABS Consulting
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1.0 SCOPE

This procedure describes the activities and required procedures for implementation of a
data gathering and screening walkdown for seismic adequacy review of the Main Steam

Isolation Valve (MSIV) leakage path piping, tubing and equipment. The scope includes
seismic verification of piping that will provide the alternate path for MSIV leakage to

reach the condenser.

The purpose of this activity is to gather and document the information required to verify

that pressure and functional integrity of this piping and equipment will be maintained

during and after a seismic event.

Sht Att. A -j CABS Consulting
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2.0 RESPONSIBILITIES

The project manager shall be responsible for ensuring the implementation of this
procedure.

The project manager shall be responsible for ensuring that the seismic review team
members are trained in accordance with this procedure prior to performing the
walkdown. This will be documented on the training verification form included as
Attachment C to this procedure.

The project manager shall be responsible for organizing and directing the walkdowns in
accordance with this procedure. The individual seismic review team members shall be
responsible for the actual performance of the walkdowns and documentation of the
results.

Sht Att. A - bABS Consulting
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3.0 DEFINITIONS

A. SEISMIC REVIEW TEAM

The Seismic Review Team (SRT) engineers performing the walkdowns, evaluation and

analysis must be degreed engineers, with considerable experience in structural and/or

earthquake engineering applicable to nuclear power plants. The SRT engineers shall

successfully complete a training course on the background for, the philosophy behind,

and the use of these seismic evaluation guidelines. At least two SRT engineers shall

comprise a team of which at least one shall be a licensed professional engineer.

As a group, the SRT shall possess knowledge in the performance of equipment,

systems, and structures during strong-motion earthquakes in industrial process and

power plants. They shall also understand conduct of nuclear plant walkdowns; nuclear

design codes and standards; and seismic design, analysis, and test qualification

practices for nuclear power plants.

The core SRT may be supplemented by additional personnel for the purpose of

documenting field conditions not shown on plant drawings. The qualifications for these

personnel will be determined by the project manager.

Each engineer involved in the walkdown or evaluation shall submit a resume of

qualifications and experience per Attachment B. In addition, documentation of having

completed the required training shall also be on file.

B. EVALUATION

An assessment of the seismic adequacy of the as-installed piping, pipe supports, tubing

and equipment will be performed using the Walkdown Data Sheets included as

Attachment A. These worksheets were developed based on the observed failure modes

of piping and equipment in power and industrial facilities resulting from actual strong

motion earthquakes.

Sht Att. A 1"ABS Consulting
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C. OUTLIER

As-installed piping, tubing and equipment that do not meet the review criteria of this

procedure shall be documented as outliers. Outliers may require further detailed

evaluation using analysis, seismic experience data, testing or other methods.

gABS ConsultingSht Att. A - g
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4.0 METHODOLOGY

Very few components of nuclear plant systems are unique to nuclear facilities. Nuclear

plant systems include electrical panels and switchgear, air compressors, tanks, piping,

conduit, and many other items that are common components of conventional power

plants and industrial facilities. The seismic experience database was developed to

address the problem of seismic qualification for equipment that was purchased as

common "off the shelf" items or for commodities that require an upgrade in seismic

classification. By reviewing the performance of facilities that contain equipment similar

to that found in nuclear plants, conclusions can be drawn about the performance of

nuclear plant equipment during and after a design basis earthquake. Typical sources of

seismic damage for diffeient classes of equipment and piping have been obtained and

are explained in detail in References 6 and 9.

Visual and design document review examination of piping systems are to be performed

to assess valve and other component vulnerabilities and potential for pipe failure.

Seismic inertial effects in welded steel piping systems are not considered to be primary

failure initiators. Inadequate piping system flexibility and excessive relative support

deflections are the more likely contributors to seismically-induced failures than dynamic

shaking effects for welded steel pipe. Impact of valve operators on adjacent structures

or equipment is the only credible valve failure mode of concern for seismic loads. Items

to be observed in the walkdown are:

1. Preferably, the piping systems should not be fabricated with threaded or

Victaulic or other mechanical friction-type of connections. These details

produce a non-ductile system that is sensitive to inertia loads and certain

support configurations for strong motion earthquakes. When observed, these

details need to receive special attention.

2. The use of cast iron pipe is a potential problem since it does not have the

strength or ductility of steel, and usually has low capacity connections.

3. Branch lines out to their first support could be a potential concern if they do not

have adequate flexibility. The necessary flexibility can come from either the

supports or the pipe routing. Short, straight branch lines that are connected to

Sht AUt. A - 9 aABS Consulting
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relatively rigid anchor points are candidates for failure if the major run pipe is not
restrained from motion close to the branch.

4. The connection of pipe into vessels, heat exchangers, and other equipment
anchor points could be of concern if the details used could transmit excessive
loads to the nozzles. This situation could result from

a. Flexibility in the equipment support with the pipe system being rigidly
supported near the equipment.

b. Long unsupported runs of pipe adjacent to the equipment, particularly if
heavy in-line components are mounted near the equipment.

c. Pipe support failure near the equipment. Any indication of potential weak
links in these supports should be noted for further evaluation.

5. Proximity of valve operators to structures, components, or other subsystems
should be examined. The principal concern for active valves is that the operator
support may be bent so that the valve will not change position on demand. For
active and passive valves, an additional concern is fracture of the top works that
could breach the pressure boundary.

6. Multiple failure of threaded rod supports (unzipping) on non-seismic piping could,
in instances of long runs of pipe, potentially result in piping failure and
subsequent flooding problems.

7. The use of vibration or shock isolation systems on equipment to which piping
attaches could adversely affect the seismic performance of the piping system if
the pipe segments to the first support on either side of this component are not
flexible enough to accommodate the equipment motion.

8. The piping details across seismic gaps or between two buildings should be
reviewed. Insufficient flexibilities in the routing detail could affect the pipe
integrity for seismic differential building motions.

Sht All. A - 1<7 'ABS Consulting
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9. The increased pipe seismic responses may produce seismic interaction

concerns. The following conditions should be reviewed during the walkdowns:

a. Supports should be reviewed to insure they can accommodate motions in

directions other than the primary load path. This concern is applicable to the

clevis ends of struts and snubbers, and is not a concern unless there exist

follow-on consequences, such as seismic missiles or seismic interaction.

b. Relatively flexible piping spans should be reviewed for potential seismic

interaction ramifications.

c. Supports that only restrain dead weight loads and do not restrict the pipe from

sliding off should be evaluated.

Sht Att. A - ||B 5 Consulting
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5.0 PROCEDURE

5.1 EQUIPMENT, PIPING, TUBING AND SUPPORTS

Equipment, piping and tubing systems in the seismic experience database have
performed very well in earthquakes, even though they were typically designed for dead
weight and operating loads only, with little or no consideration for seismic loads
(Reference 7). Earthquake experience database methods provide the basis for review
of the MSIV alternate leakage path piping and equipment.

Application of earthquake experience data for evaluation of piping and equipment must:
(1) demonstrate database representation, and (2) address known seismic vulnerabilities
of piping and components. Earthquake experience has identified conditions that have
resulted in failure of piping and tubing systems and components. Instances of seismic
damage to database piping have been the result of seismic anchor movement (SAM),
seismic systems interaction (and impact), and corrosion. The database has
demonstrated that inertial failures of piping are not credible as long as standard
industrial or better design practices are employed.

5.1.1 Database Representation of Piping

In order to assure database representation of piping systems, the following conditions
must be met:

1. The design basis ground spectra for the nuclear facility must be less than the
bounding spectrum per Reference 2.

2. Piping installations must follow industry-standard practices (e.g., ANSI B31.1,
Reference 11). Spans between supports should meet the ANSI recommended
spans given in Table 5-1.

3. The piping system must not display known seismic vulnerabilities or employ
seismically sensitive characteristics, such as brittle joints or mechanical
couplings that could be adversely affected by differential movement.

Sht Aft. A 1VABS Consulting
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Piping and pipe supports should be reviewed for the following to assure database

representation:

* The piping configuration must have adequate flexibility to accommodate its
thermal loading. The concern is that piping that appears highly stressed due to

normal operating loads may perform poorly under an additional seismic load.

* Visible damage to piping or supports (e.g., broken supports, loose U-bolts) may
adversely affect piping seismic performance.

* Unusual conditions (non-standard fittings, unusual pipe attachments, unusual

support design, customized parts used in place of catalog parts, pipe supports
that have been modified) should be considered as potential outliers. Judgment

should be used to evaluate if these conditions represent a deviation from piping
systems in the experience database.

* Brittle connections (e.g., threaded joints, cast iron fittings) should be considered
as potential outliers. The experience database has demonstrated the seismic

vulnerability of these connections. Un-reinforced branch connections should be
reviewed since they may represent a deviation from normal industrial installation

practices.

. The adequacy of pipe support installation (e.g., spring hanger settings, sliding
supports which may have been restrained to preclude pipe sliding, one-way

guide supports which may not restrain the pipe from sliding off under lateral
seismic loads) should be reviewed by the SRT.

* Friction clamps should not be oriented in such a way that only the clamping or
frictional forces developed by the clamps resist gravity loads.

5.1.2 Seismic Anchor Movement

The experience database includes several instances of seismic damage to piping and

supports that were attributed to seismic anchor movement. Damage was the result of
excessive movement of terminal end equipment, differential movement between pipe
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supports in adjacent buildings, and excessive movements imposed on branch tines by
flexible headers.

As a result of these instances of damage, the following attributes must be evaluated by
the seismic review team during their piping walkdown.

*Piping configurations at building joints and between buildings should have

adequate flexibility to accommodate seismically-induced differential building
movement.

*Fittings which can be adversely affected by seismically-induced differential

movement (e.g., bellows, flexible hoses) should be evaluated for adequate
flexibility.

*Piping attached to unanchored or poorly anchored equipment should be
considered an outlier. Stiff piping attached to flexible equipment should be
evaluated to verify that the piping will not act as an equipment anchorage. In
addition, the piping configuration should have adequate flexibility to
accommodate equipment that may vibrate significantly during normal operation.

*Conditions where stiffly supported branch lines are attached to flexibly
supported (e.g., rod-hung) main lines or headers should be considered as

*potential outliers. The seismic review team should evaluate this configuration

for potential damage due to seismically induced differential movement.

5.1.3 Seismic Interaction Concerns for Piping

Guidelines for evaluating potential interaction hazards to items, including piping
systems, are presented in Section 6. Particular attention should be given to hazardous
interactions to piping with threaded or bolted connections for possible breach of

pressure boundary. In addition, interactions involving impact of valve operators, vents
and drains, and fragile appurtenances, should be evaluated in detail.

5.1.4 Pine and Pine Supoort Corrosion

The experience database includes instances of seismic damage to piping and supports

that were attributed to excessive corrosion. Therefore, the seismic review team should
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evaluate piping and pipe supports for rust or corrosion deterioration. The seismic review
team should review the piping system for both internal and external corrosion.

The seismic review team should visually inspect the piping and supports to ensure they
are free of significant external corrosion. Significant corrosion refers to metal thickness
loss of more than about 20%. A surface discoloration or thin layer of rust does not harm
structural integrity. The seismic review team should look for metal flaking, scaling,
evidence of pipe leakage, pipe repair, rust staining on insulation and similar features
that could indicate significant external corrosion.

Flow-induced vibrations, erosion, water hammer, metallurgical conditions and other
factors can cause internal degradation and corrosion of piping systems. Significant
degradation can make the piping system vulnerable to seismic damage. The seismic
review team should review existing plant documentation for evidence of significant
internal degradation. The review team should check for ongoing inspection and
evaluation programs at the plant that address potential internal degradation issues.

5.1.5 Active Valves

Valves required to function to establish pressure boundaries shall be reviewed using the
guidelines of Reference 3. The walkdown data sheets in Attachment A shall be used to
document the review. Screening guidelines for air-operated valves, spring-operated
pressure relief valves and piston-operated valves of light weight construction are
provided in Figure 5-1. Screening guidelines for motor-operated valves and substantial
piston-operated valves are provided in Figure 5-2. Evaluation of active valves should
include review of all power and control utilities (such as solenoid valves and supply
tubing) to insure adequate slack is provided to accommodate anticipated seismic
motions. Supports located on the valve operator should be accompanied by supports
on the valve body or piping adjacent to the valve body. The valve body and operator
should be supported by a common structure to prevent differential displacement. Piping
or tubing less than 1 inch in diameter with in-line eccentric masses such as motor or air
operated valves should be supported at or near the valve.
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5.1.6 Equipment Verification

Equipment that requires seismic verification includes the main condenser and

equipment within the pressure boundary of the piping and tubing being reviewed. This

includes equipment that acts as terminal anchor points (such as instrument racks and

panels), transmitters, gauges and instrumentation. Equipment shall be reviewed using

the general guidance of References 3 and 8, as applicable. The following general

procedure shall be used for equipment review:

* The functional requirements for the component being evaluated shall be

established. The required function may be pressure boundary retention, active

change of state, structural integrity, etc.

* Review the equipment to establish representation in the earthquake experience

database, using References 3, 6 and 10 as applicable. This includes a check

that the equipment is typical of equipment in industrial and power applications.

* Review the equipment for known failure modes and sources of seismic damage

that may affect the functional requirement established for the equipment and

subcomponents.

* Check for unusual or non-typical arrangements of the devices within the

equipment or of items external to the equipment.

* Assess the anchorage and presence of an adequate load path. Where judged

appropriate, prepare field data on component anchorage.

* Check for seismic interaction hazards (such as proximity impact, failure and

falling of components and un-reinforced block walls) in the vicinity of the

equipment. Guidelines for evaluating seismic interaction hazards are presented

in Section 6.

The details of the procedure vary according to the type of equipment and location within

the plant. The extent of review and information gathering for active components,

pressure boundary components and equipment required for structural integrity shall be

determined based on the judgment and experience of the seismic review team.
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5.1.7 Selective Analytical Review

A sampling of the piping configurations and pipe supports shall be selected for analytical

review if it is considered appropriate by the SRT.

The sample size shall be determined by the SRT, based on the diversity, complexity and

extent of the systems or areas being evaluated. Supports which are heavily loaded or

which appear to have marginal anchorages shall be selected.

Detailed sketches of the sample piping and supports shall be included in the field

walkdown notes. Sketches shall include the location, support configuration, dimensions,

connection details, anchorage attributes, member sizes, and tributary lengths. The data

sheet shall include notes describing the basis for selection of each sample. Any

additional information that may be considered relevant to the seismic ruggedness of the

sample support shall be noted.

5.2 ANCHORAGE

Anchorage of pipe supports shall be visually inspected in accordance with the guidelines

of Reference 3. The extent of tightness testing to be performed for expansion anchor

bolts shall be determined by the SRT based on accessibility of equipment and the extent

of estimated loadings.

5.2.1 Expansion Anchor Bolts Inspection Guidelines

Expansion anchors shall be evaluated in the plant to ensure that proper installation has

been obtained. The sample size of this evaluation shall be of sufficient quantity to

satisfy the SRT engineers that proper installation has been achieved. This visual

inspection shall include the following:

* A washer is installed between the equipment base and the bolt head or nut. If

the equipment base is made of structural steel plate, then a washer is not

needed if the bolt-hole diameter in the structural steel plate appears to be no

greater that the nominal bolt diameter plus 1/16 inch.

* The concrete is sound with no significant cracks in the vicinity of the anchor bolt.
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* The gap between the equipment base and the concrete surface is less than or

equal to 1/4 inch.

* The bolt spacing is greater than about 10 times the bolt diameter.

* The distance between the bolt and any free concrete surface is greater than

approximately 10 time the bolt diameter.

* The bolt is installed with at least the minimum embedment.

For shell type anchors, the minimum embedment is ensured if the shell does not

protrude above the surface of the concrete. For non-shell type anchors, the minimum

embedment is ensured if the projection of the bolt above the surface conforms with the

following:

Bolt
Diameter
(Inches)

3/8

1/2

5/8

3/4

1

Allow. Bolt
Projection
(Inches)

1/2

5/8

7/8

1-1/2

1-1/2

5.2.2 Cast-In-Place Anchor Bolts Inspection Guidelines

Cast-in-place bolts shall be evaluated to ensure that proper installation has been

obtained. This visual inspection shall include the following:

A washer is installed between the equipment base and the bolt head or nut. If the

equipment base is made of structural steel plate, then a washer is not needed if the bolt-

hole diameter in the structural steel plate appears to be no greater than the nominal bolt

diameter plus 1/16 inch.

The concrete is sound with no significant cracks in the vicinity of the anchor bolt.
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The gap between the equipment base and the concrete surface is less than or equal to

1/4 inch.

The bolt spacing is greater than about 10 times the bolt diameter.

The distance between the bolt and any free concrete surface is greater than

approximately 10 times the bolt diameter.

5.2.3 Welded Anchorages Inspection Guidelines

Welded anchorages shall be evaluated to ensure that proper installation has been

obtained. This visual inspection shall include the following:

* Check for weld bum-through on thin sections.

* Limit weld thickness, t, to thickness of thinner part being connected.

* If plug welds are found and required to take tension loads, they are to be

considered as an outlier.
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TABLE 5-1

NOMINAL SUGGESTED SPANS PER ANSI B31.1

Nominal
Pipe Size

(inch)

I

2

3

4

6

8

10

12

16

20

24

30

Outside
Pipe

Diameter
(inch)

1.315

2.375

3.50

4.50

6.625

8.625

10.75

12.75

16.00

20.00

24.00

30.00

Nominal Suggested
Maximum Span (feet)

Steam,
Gas or

Water Air
Service Service

7 9

10 13

12 15

14 17

17 21

19 24

21 26

23 30

27 35

30 39

32 42

33 44

Note: Does not apply where there are concentrated loads
flanges, valves, etc.

between supports such as
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Figure 5-1: Limits of experience data for air-operated diaphragm valves, spring-
operated pressure relief valves and piston-operated valves of light weight
construction.
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6.0 SEISMIC INTERACTION REVIEW

Guidelines for evaluating seismic interaction are included in Appendix D of the SQUG

GIP (Reference 3). The seismic interaction review is a visual inspection of structures,

piping, or equipment adjacent to the equipment under evaluation. The seismic

interaction review also includes the identification of all seismically induced failures or

displacements of any adjacent structures, piping, or equipment that could adversely

affect the capability of the equipment under consideration. Particular attention should

be given to adjacent non-safety-related structures, piping, and equipment.

The review team should identify and evaluate all credible and significant interaction

hazards in the immediate vicinity of the equipment being evaluated. Evaluation of

interaction effects shall consider detrimental effects on the capability of equipment and

systems to function, taking into account equipment attributes such as mass, size,

support configuration, and material hardness in conjunction with the physical

relationships of interacting equipment, systems, and structures. In the evaluation of

proximity effects and overhead or adjacent equipment failure and interactions, the

effects of intervening structures and equipment that would preclude impact should be

considered.

Damage from interaction in earthquakes results from unusual circumstances or from

generic, simple details such as open hooks on suspended lights. In the interaction

review, the SRT should look for (1) unusual impact situations, and (2) lack of proper

anchorage or bracing of adjacent equipment.

The seismic review team should identify and evaluate all credible interactions that may

result in damage to pressure boundary components and result in loss of function of the

piping, tubing and equipment under review.
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7.0 REQUIRED DOCUMENTATION

The results of the walkdown shall be documented by notes and observations recorded
on the Walkdown Data Sheets from Attachment A. The Walkdown Data Sheets shall be

signed and dated by all members of the seismic review team.

The qualification and training of the individual seismic review team members shall be

documented on Attachments B and C.
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8.0 QUALITY ASSURANCE

All work performed for this walkdown shall be done in accordance with the latest revision
of the ABS Consulting Quality Assurance Manual (Reference 4).
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ATTACHMENT A

WALKDOWN DATA SHEETS
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WALKDOWN DATA SHEET

SHEET_ OF_
System

Equip. Class Piping and Tubing Systems Line Identifier

Bldg. Floor El.

P&ID No. Spec. No.

Isometric No.

Pipe/Tubing O.D. Wall Thickness

Material

Insulation Type/Thickness

Pining System Boundary

Description

Functionality Requirement

1. Pressure Boundary Integrity Y N N/A

Review Criteria - Piping and Tubinq

1. No visible damage
2. No significant visible rust/corrosion deterioration
3. No potentially brittle connections (threaded joints, expansion joints, etc.)
4. Do the support spans appear to follow requirements (ANSI B31.1 for

piping, 6'-0" max. for tubing)
5. No unusual pipe or tubing attachments
6. No heavy valves, flanges etc. supported by small bore vent and/or drain pipes
7. Does the piping configuration at building joints appear to have adequate

flexibility to accommodate seismic induced differential movement
8. No fittings (bellows, flexible hoses, etc.) which can be adversely

affected by seismic induced differential movements
9. No stiff branch piping attached to the main line with potentially

significant movements
10. No excessive sagging, crimping or damage to tubing
11. No large eccentric masses
12. No other concerns (if no, comment on separate sheets and attach)

Y N U
Y N U
Y N U
Y N U

N/A
N/A
NIA
N/A

N/A
N/A
N/A

Y
Y
Y

N
N
N

U
U
U

Y N U N/A

Y N U N/A

Y N
Y N
Y N

U
U
U

N/A
N/A

Are the criteria met?
Sht. AR A - I
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WALKDOWN DATA SHEET

SHEET__ OF _

Equip Class Piping and Tubing SystemsSystem.

Line Identifier

Review Criteria - SuiDorts

1. No seismically vulnerable supports details: Y
One-way stanchions, brackets, etc. allowing piping to slide off
Friction beam clamps without restraining straps
Short fixed end threaded rods

2. No visible rust/corrosion deterioration y
3. No unusual design y
4. No customized parts used in place of catalog parts, which appear inadequate Y
5. Free of support details which appear to have been inappropriately altered Y
6. No visible damage Y
7. No Inappropriate support settings (bottomed spring hangers, etc.) Y
8. Do concrete anchors appear to be adequate Y

( Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc.)
9. Does the load path appear adequate Y
10. No additional concerns (If no, document comments on separate sheet and attach)

N U N/A

N
N
N
N
N
N
N

N
Y

U
U
U
U
U
U
U

U
N

N/A
N/A
NIA
NIA
N/A
NIA
N/A

N/A

Are the above criteria met? Y N U

Interaction Effects

1. Vulnerable pressure boundary appurtenances free from damaging impact
by nearby equipment, structures, etc.

2. No collapse of overhead equipment, distribution systems, or masonry walls
3. No other concerns

Y N U N/A

Y
Y

N
N * U

N/A
NIA

Is equipment free of Interaction effects? Y N U

Is the piping/tubing system seismically adequate? Y N U

Comments

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by. Date:

Evaluated by: Date:
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WALKDOWN DATA SHEET

SHEET_ OF_

System Equip Class Pipina and Tubing Systems

Line Identifier

Comments/Outliers
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WALKOOWN DATA SHEET

SHEET__ OF__

__________________________________Equip Class Pinina and Tubing SystemsSystem

Line Identifier

CommentslOutliers
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WALKDOWN DATA SHEET

SHEET_ OF_

System _P&ID No.

Valve. ID No. Equip. Class Valves

Valve Description Isometric No.

Valve Location: Bldg. Floor El. Room, Row/Col

Manufacturer, Model, Etc.

Drawing No.

Functionality Reguirement

1. Valve state change required Y N U

Review Criteria

1. Does valve operator meet pipe centerline dimension restriction Y N U N/A
2. Do valve power and control utilities have adequate slack Y N U N/A
3. Valve operator is not supported independently 6f pipe Y N U NIA
Are the criteria met? Y N U

Interaction Effects

1. Vulnerable valve components free from impact by nearby equipment Y N U N/A
or structures

2. No collapse of overhead equipment, distribution systems, or masonry walls Y N U N/A
3. Are any required electrical controls free of water spray interactions Y N U N/A
4. No other concerns Y N N/A

Is equipment free of interaction effects? Y N U

Is equipment seismically adequate? Y N U

Comments

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by_ Date:

Evaluated by: Date:
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WALKDOWN DATA SHEET

SHEET__ OF__

System II

Valve. ID No. Equip. Class

Comments/Outliers
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WALKDOWN DATA SHEET

SHEET_ OF_

Pump. ID No. Equip. Class Pump

Pump Description

Pump Location: Bldg. Floor El. Room, Row/Col.

Functionality Requirement

1. Function required Y N U

Review Criteria

1. Is pump of good seismic design for function above (driver/pump on common Y
base, shaft restraint, nozzle loadings, utility line slack etc.)

2. No other concerns Y

N U N/A

N

Are the criteria met? Y N U NIA

Interaction Effects

1. Vulnerable pump components free from impact by nearby equip. or structures
2. No collapse of overhead equipment, distribution systems, or masonry walls'
3. Are any required electrical controls free of water spray interactions
4. No other concerns

Y
Y
Y
Y

N
N
N
N

U
U
U
U

N/A
N/A -
N/A

Is equipment free of interaction effects?

Anchorage

Y N U NIA

I .
2.
3.
4.
5.

Does strength appear adequate
No vibration isolators
Does load path appear adequate
No other concerns
Prepare and attach a sketch.

Y
Y
Y
Y
Y

N
N
N
N
N

U
U
U

N/A
N/A
N/A

Are anchorages adequate based on judgment? Y N U

Comments

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by. Date: .

Evaluated by Date:
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* WALKDOWN DATA SHEET

SHEET_ OF__

Support/Anchorage Sketch

Equip. ID No. Equip. Class

Equipment Description

Equipment Location: Bldg. Flo6r El. Room, Row/Col.

Sketch By:

Verified By:
Sht. Att A - ,

Date:

Date:
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WALKDOWN DATA SHEET

SHEET_ OF_

Vessel ID No. Equip. Class Horizontal Vessels

Vessel Description

Vessel Location: Bldg. Floor El. Room, Row/Col _

Manufacturer, Model, Etc.

Drawing No.

Functionality Requirement

1. Pressure Boundary Integrity Y N U

Review Criteria

1. Is vessel of good seismic design for function above (Vessel to support Y N U NIA
connections, support system design, differential story support etc.)

2. No other vessel concerns Y N

Are the criteria met? Y N U NIA

Anchorage

1. Does strength appear adequate Y N U NIA
2. Does load path appear adequate Y N U NA
3. No other concerns Y N N/A
4. Prepare and attach a sketch Y N

Are anchorages adequate based on judgment Y N U

Interaction Effects

1. Vulnerable pressure boundary appurtenances free from damaging impact Y N U N/A
by nearby equipment, structures, etc.

2. No collapse of overhead equipment, distribution systems, or masonry walls Y N U N/A
3. No other concerns Y N

Is equipment free of interaction effects? Y N U

Comments

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by: Date:

Evaluated by: Date:
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WALKDOWN DATA SHEET

SHEET OF

Equipment ID No. Equip. Class Instruments on Racks

Equipment Description

Equipment Location: Bldg. Floor El. Room, Row/Col

Manufacturer, Model, Etc.

Drawing No.

Functionality Requirement

1. Function Required Y N U

Review Criteria

1. Is instrument rack of good seismic design for function above (mounting Y N U N/A
details, load paths, steel frame and sheet metal structurally adequate, etc.)

2. No other instrument rack concerns Y N

Abe the criteria met? Y N U N/A

Anchorage

1. Does strength appear adequate Y N U N/A
2. Does stiffness appear adequate Y N U N/A
3. No other concerns Y N N/A
4. Prepare and attach a sketch Y N N/A

Are anchorages adequate based on judgment Y N U

Interaction Effects

1. Vulnerable components free from damaging Impact by nearby Y N U N/A
equipment, structures, etc.

2. No collapse of overhead equipment, distribution systems, or masonry walls Y N U N/A
3. No other concerns Y N

Is equipment free of interaction effects? Y N U

Comments

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by: Date:

Evaluated by. _ Date:
Sht. Att A - C n

jZAMS Consulting
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WALKDOWN DATA SHEET

SHEET_ OF_

Equipment ID No. Equip. Class

Equipment Description

Equipment Location: Bldg. Floor El. Room, RowiCol

Manufacturer, Model, Etc.

Drawing No.

Functionality Requirement

1. Function Required(Specify) Y N U

Review Criteria

1. Is component of good seismic design for function above Y N U N/A

(specify)

Are the criteria met? Y N U NIA

Anchorage

1. Does strength appear adequate Y N U N/A
2. Does stiffness appear adequate Y N U. N/A
3. No other concerns Y N N/A
4. Prepare and attach a sketch Y N

Are anchorages adequate based on judgment Y N U

Interaction Effects

1. Vulnerable components free from damaging impact by nearby Y N U NIA
equipment, structures, etc.

'2. No collapse of overhead equipment, distribution systems, or masonry walls Y N U NIA
3. No other concerns Y N

Is equipment free of interaction effects? Y N U

Comments

All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by: Date:

Evaluated by: _ Date:
ShL Att A -9C n t

7ABS Consulting
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ATTACHMENT B

SEISMIC REVIEW TEAM QUALIFICATION SHEET

Sht AA A - At

ZABS Consulting
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Seismic Review Team Qualification Sheet

1.0

2.0

3.0

4.0

5.0

6.0

7.0

7.1

7.2

7.3

7.4

7.5

8.0

9.0

Name:

Company:

Position:

Education:

Professional engineers registration:

Engineering discipline:

Areas of expertise:

Experience

Knowledge of failure modes

Knowledge of nuclear design standards &
nuclear seismic design practice

Seismic capability evaluations

Knowledge of equipment
- Nuclear
- Heavy industrial process plants
- Fossil fuel power plants

Years Experience

Conduit/Cable tray evaluations

Training Courses_

Other qualifications

Signature: Date:_

Sht. Att A - 40
WMBS Consulting
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ATTACHMENT C

TRAINING SESSIONS RECORDS

Sht. Att A - 41
VABS Consulting
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VAnConsulting
Training Sessions Records

Instructor

Designated Attendees:

Print or Type Name Initial * Signature * Date

-

-

My signature~~~~~~~~nitials attest to my having read the training materials and having a genera! understanding of the sut~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ect matter.~~~~~
*

My signaturelinifials attest to my having read the training materials and having a general understanding of the subject matter.
As of no, any questions I might have had regarding session subject matter have been answered to my satisfaction.

Sht. At A -42

79ABS Con'sulting


