Entergy Nuclear Northeast
Q Entergy Nuclear Operations, Inc.
Vermont Yankee
‘:'_"_:'En tefgy 322 Governor Hunt Rd.
PO. Box 157
Vernon, VT 05354
Tel 802-257-7711

November 20, 2003
BVY 03-107

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 — Additional Information
Alternative Source Term — Copyright Release

By letter' dated November 7, 2003, Vermont Yankee? (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 1 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.
? Entergy Nuclear Vermont Yankee, LLC and Entergy Nuclear Operations, Inc. are the licensees of the Vermont
Yankee Nuclear Power Station.
A0Y



Docket No. 50-271
BVY 03-107

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



<ZABS Consuiting

RISK CONSULTING DiVISION

.....
ars

Py AR WAL

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 Altemative Leakage Treatment Pathways and
Boundaries Seismic Verification Report,” dated November 5, 2003, and Report
No. 1173875-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 2.790.

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

Regards,

(AP

Paul D. Baughman
Vice President
Project Manager

ABSG Consulting inc. 118 Portsmouth Avenue « Stratham, NH 03885 USA
Tel: 603-778-1144 » Fax: 603-778-7495
www.absconsulting.com
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Entergy Nuclear Operations, Inc.
Vermont Yankee

.

‘:::'En tefgy 322 Governor Hunt Rd.
PO. Box 157
Vernon, VT 05354
Tel 802-257-7711

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? (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.c., Reference
28). To assist the NRC staff in its evaluation of the acceptability of the ALT strategy, VY is providing as
Attachment 1 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 1 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 10CFR100 becoming effective.
Consequently, Appendix A to 10CFR100 is not part of VYNPS’ licensing basis. Item No. 6 on page 9-3
of Attachment 1 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.
? Entergy Nuclear Vermont Yankee, LLC and Entergy Nuclear Operations, Inc. are the licensees of the Vermont

Yankee Nuclear Power Station.
AOX5
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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,

yer
lte ice President

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 foregomg document
and that the statements therein are true to the best of his knowledge and belief. RN

Jwﬂ Lok

Sally A. Sandsrum, Notary Public i
My Commission Expires February 10 2007

Attachments (2)

cc:

USNRC Region 1 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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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.

ZABS Consulting
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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 (Ii/l) 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.

2 ABS 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 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)

Boundary4 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.

¥ ABS Consulting
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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 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.

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 27, 22" 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-1B
through open manual valve OG-8072 and motor operated valve OG-9060 up to the
steam reducing station that includes 2" valves PRV-OG-834A and B. A %" drain line
takes off from just upstream of the steam reducing station, passing through steam
trap MS-113-1A, 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 34" drain line (line 34" MS-189-D3) near the connection to 3"MSD4
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" 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

YZABS 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 22" 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.
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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
gz‘l?nzf Size Passive Description | Function | Boundary
1-P LP Drains 17,1.5" | MS Condenser | Active LCV-101-38 | 1" AQV Open Condenser | Primary Path
2", 2.5” | Lines | Connection A,B,CD (Conn #67) | ~G191156
6", 8" A-D |#67 [30.1]
2-P MS LP 1", 1.5" MS Condenser | Active LCV-2-143 1" AQOV Open Condenser | Alternate
Drains 2", 2.57, Lines | Connection (Conn #47) | Path,
3" A-D | #47 Orificed Line
G191167, G-
191156
[30.1, 30.4]
3-P SJAE Supply | 17,27, MS Condenser | Active LCV-101-39 1" AOV Open Condenser | Backup Path
Line Drains 25,3 Line A | Connection (Conn #68) | G191156
#68 FCV-101-37 | 3" AQV Close [30.1
PCV-101-35 | 2" AOV
4-B AOG Steam | 0.757, 2", | MS Condenser | Active PRV-0OG- 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]
5-8B MS Sample 0.57, MS Sample Passive - - - Sample Sink | Boundary
Lines 0.75” Line Sink & & miscend | Line
A-D | miscend instruments | G191156
instruments [30.1]
£ ABS Consulting
s
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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
gz‘l'!‘nzf Size Passive Description | Function | Boundary
6-B Turbine 3,5 MS MOV-60-6 | Passive - — e Sufficient Boundary
Steam Seal Line A system Line
System MOV-60-10 support G191156
beyond [30.1]
isolation
valves
7-B EPR/MPR 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 {30.1]
9-B Stop Valve 1", 2" MS Condenser | Passive - — - Condenser | Boundary
Drains Lines | Connection (Conn #33) | Line
A-D |#33 G191156
{30.1]

£ ABS 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
gz‘:n‘(’; Size Passive Description | Function | Boundary
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 17, 2" 3 Condenser | Passive - - - Condenser | Boundary
Drains MS- Connection (Conn #56) | Line
HPCI 3B, # 56 G191174
RCIC 10" (30.5],
Drain - MS - G191169
B 48 [30.6]
=
\Pym =
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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 |, Il and Il 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.

¥ ABS Consulting
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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)

TN
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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 Landing®’. 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 I, 1l and Il 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 ratios® 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

? 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 concermns 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.
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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
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Figure 3-3  Comparison of Ventanas Spectra to Vermont Yankee
SSE Ground Spectrum
16 - - -
I emammsemme \ermont Yankee
| - Las Ventanas Avg
! === = Las Ventanas Horz Tran
14 ; - = = Las Ventanas Horz Long | i
12 4.-- - - o e e e — S
1.0 4- - .- SR O PR N PO S U
C
c
2
§ e e
(7]
©
Q
Q
<<
100
Frequency (Hz)

E&ABS cOnSUlting

RISK CONSULTING DIVISION



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

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
SSE Ground Spectrum
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Figure 3-8 = Comparison of El Centro Spectra to Vermont Yankee
SSE Ground Spectrum
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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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Design Basis Data at Vermont Yankee for Main Steam and Drain Piping
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Pipe Wall Piping
Piping Size Pipe Pipe | thick Piping Design
Description (NPS) {0O.D.(in)| Sch (in) D/t | Material Code
Main Steam 18 18 80 0.937 19 CS & | B31.1-1967
g?gngr ain 16 16 | 80 | 0.843 | 19 In't‘_"’/"“f;y
10 10.75 80 0.593 18 Steel
8 8625 | 80 | 0500 | 17 | el
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
2% 2.875 160 | 0.375 8
2 2.375 80 0.218 13
2 2.375 160 | 0.343 7
17 1.9 160 | 0.281 7
1 1.315 80 0.179 7
1 1.315 160 | 0.250 5
Ya 1.05 80 0.154 7
Ya 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.
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Table 3-2
Seismic Experience Database Design Data
Pipe Wall
Pipe Size 0.D. Pipe Thickness
Facility (NPS) (inch) Schedule (inch) D/t
24 24.0 20 0.375 64
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
Valley Steam Plant 10 10.75 160 1.125 10
Units 1 & 2
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% 1.90 160 0.281 7
1% 1.90 40 0.145 13
1 1.315 40 0.133 10
% 1.05 160 0.218
% 1.05 40 0.113
YZABS Consulting
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Table 3-2
Seismic Experience Database Design Data
(continued)
Pipe Wall
Pipe Size 0.D. Pipe Thickness

Facility (NPS) (inch) Schedule (inch) D/t
20 20.0 STD 0.375 53

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

El Centro 6 6.625 120 0.562 12
Steam Plant 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

12 1.90 160 0.281 7

1% 1.90 80 0.200 10

1% 1.90 40 0.145 13

1 1.315 80 0.179 7

1 1.315 40 0.133 10

% 1.05 80 0.154 7

% 1.05 40 0.113 9
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Table 3-2
Seismic Experience Database Design Data
(continued)
Pipe Wall
Pipe Size 0O.D. Pipe Thickness

Facility (NPS) (inch) Schedule (inch) D/t
16 16.0 - 1.394 11

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

Moss Landing

Units 1,2 & 3 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

% 1.05 160 0.218 5

% 1.05 80 0.154 7
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Table 3-2
Seismic Experience Database Design Data
(continued)
Pipe Wall
Pipe Size 0.D. Pipe Thickness
Facility (NPS) (inch) Schedule (inch) DAt
24 24.0 40 0.687 35
24 240 - 1.066 23
- 18.8 - 2.287 8
16 16.0 40 0.500 32
16 16.0 - 0.902 18
- 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
Moss Landing 6 6.625 40 0.280 24
Units 4 & 5 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% 1.90 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
% 1.05 160 0.218 5
% 1.05 80 0.154 7
% 1.05 40 0.113 9
%{?ABS Consulting
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Table 3-2
Seismic Experience Database Design Data (continued)
Pipe Wall
Pipe Size 0.D. Pipe Thickness

Facility {NPS) {inch) Scheduie {inch) on
30 30.0 - 0.632 47

26 26.0 - 1.128 23
18 18.0 - 3.444 S
12 12.75 - 2.444 5

12 12.75 - 0.601 21
B 8.625 - 1.650 5

8 8.625 40 0.322 27
6 6.625 - 1.268 5

+] 6.625 40 0.280 24
4 4.50 -- 0.861 5

4 4.50 B8O 0.337 13

. 4 4.50 40 0.237 19
Woss Landing 3 3.50 80 0.300 | 12
3 3.50 40 0.216 16
2 2.875 - 0.550 5

2% 2875 BO 0.276 “10.

2% 2.875 40 0.178 16
2 2.375 - 0.519 5
2 2.375 B0 0.218 11

2 2.375 40 0.154 15
1% 1.90 - 0.428 4

115 1.80 BO 0.200 10

1% 1.80 40 0.145 13
1 1315 - 0.301 4
1 1.315 BO 0.179 7

1 1315 40 0.133 10
% 1.05 160 0.218 5
3% 1.05 80 0.153 7
£ 1.05 40 0.113 9
12 0.64 - 0.210 4
Y 0.54 - 0.1583 4
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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 5-19 410 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, Sy, (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 D/t Ratios

(applicable D/t ratios at top of each bar)
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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 o that found in nuclear plants, conclusions can be drawn
about the performance of nuclear plant equipment during and after earthquake events.
Exlensive 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 syslems in the seismic experience database have
performed very well in earthquakes, even though they have typically been designed for
deadweighl and operating loads only, with litlle or no consideration for seismic loads
(Reference 25). Earthquake experience dalabase 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 (1171 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 praclices. The systems were also screened to
ensure that they are free from known seismic vulnerabilities identified from earthquake
experience data. These design attributes include:

YSABS 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 (II/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.

45 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
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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 additiona! 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.
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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.

51  Reactor Building

The Reactor Building, in accordance with UFSAR 12.2.1.1.1 (Reference 6), is a Seismic
Class | Structure. Its seismic capability has been assured in accordance with existing
Seismic Class | 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 | areas), the Turbine Building is a Seismic Class |l 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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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
buckiing. 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
1173875-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 personne! previously performed a walkthrough? 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.

71  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)

“The 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/RCIC® 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).

tems 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

® Portions of the HPCI/RCIC 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,

74 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 S,° 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.

"-Wit.hin Table 8-1, for the assesrs»ment of pipin>g, Sy, is the basic méterial allowable stress
per B31.1 power piping code (Reference 19), which is the lesser of 5/8 S, or %4 S,. The
majority of the piping under review is of A106 Grade B carbon steel material, with

¢S, refers to material allowable stress at maximum operating temperature, as listed in B31.1
(Reference 19)
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material allowables of (S, = 15,000 psi, S, = 35,000 psi, and S, = 60,000 psi at room
temperature and S, = 15,000 psi, S, = 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 S, at room temperature and 1.36 S, at maximum operating temperature.
Limiting the range of applied stress to less than 2 S, 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 S, 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?*S

24 8, <
min (2.0 Sy, 0.7 S,)

Pipe D +L+OML+T +[E? + SAMY"® 178
Supports
Equipment D+ P +E+OML GIP
Anchorage
Valve E GIP
Where:
D - Deadweight
L - Live load during normal operation
P - Normal Operating Pressure
T - Normal operating temperature thermal expansion loading
OML - Non-seismic operating mechanical loads from connecting piping,
including weight, restraint of free end thermal displacements, and
hydraulic thrust.
E - Seismic Inertia load, from SSE earthquake
SAM - Loading induced by seismic anchor motion of component supports,
o mcludung SAM effects of connec’ung plpe
"Sh - Basic matenal Allowable at normal operatmg temperature, per B31.1
(Ref.19) =~ -
Sy - Material yield stress at normal operating temperature
Sy . Material ultimate strength at temperature
S - Normal allowable stress limit, as defined within AISC, Part 2.
AISC - American Institute of Steel Construction, (Ref. 22)
GIP Generic Implementation Procedure, (Ref. 23)
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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 operahon will be conducted during Re-Fuel Outage 24 (RFO-24). Any
components and piping conflguratlon identified durlng 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 ldentlﬁed 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 assocnated with affected piping and
the condenser

Discussion: The Seismic Revuew 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 I/1 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 |l 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 specira 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 1I/l 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 10CFR100 Appendix A, and
VY was also included in the US!I 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-
31858P-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. ltems 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

AClI
AISC
ALT
AOG
AOV
BWR
BWROG
Cv

DE

DBE

ENVY
FAC
GE
GIP
HPCI
MHE

MOV
MS
MSD
IPEEE
IST

American Concrete Institute

American Institute of Steel Construction

Alternate Leakage Path

Augmented Off-Gas

Air Operated Valve

Boiling Water Reactor

BWR Owners Group

Control Valve

Design Earthquake, as defined within the UFSAR, typically
referring to the more commonly used operational basis

earthquake (OBE).

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

Entergy Nuclear Vermont Yankee
Flow Accelerated Corrosion

General Electric

Generic Implementation Procedure
High Pressure Core Injection System

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

Motor Operated Valve

Main Steam

Main Steam Drains

Individual Plant Examination of External Events

In-service Testing
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MSIV -
NRC -
OBE -

Outlier -

PGA -
RCIC -
RB -
RFO -

SER -
SJAE -
SSE -
SSEL -
SQUG -

SRT -
T8 -
uBC -
UFSAR

VY -

Walkdown -

Walkthrough
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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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TECHNICAL EVALUATION DOCUMENTATION
Technical Evaluation No. 2003-012

Title: ALT Drain Paths and Selsmic Isolation Boundaries for AST
X QA (Safety Class, OQA, or Vital Fire)[J Non QA (Non-Safety) (Check One)’

Background (Enler a concise summary of the condition or reason for the requested TE stating the
existing condition and the desired resufts. State the scope of the requested TE.)

The purpose and scope of this evaluation s to document the results of reviews which identify the
ALT drain paths and seismic isolation boundaries required to handle 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 associated vatves when the plant Is at 100% power.
Attachment B {s the same sketch with the vaives in the Post Accident drain pathway fineup. As part
of this review the control location and the failure position of associated air operated valves (AOVs)
was determined and s included in Attachment C. it should be noted that the normial position of
several of the valves in Atachment A (PRV-OG-8348, FCV-101-35 and 36A) are different than the
sketch. This can be due to required position at various power levels or operating philosophy. This
has no effect on the required fallure position. The starting point for the evaluation is based on normat
plant lineup at power operation. ’

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

The TE also identifies the AST MSIV leakage boundaries and proposed modifications 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 fai to the required position
on loss of power or air. Local operation of equipment in radiological areas Is not considered following
an accident.

Discussion {Record the evalualion considerations and the results of the evaluation. Describe any
features that required special attention during the TE process. Document and validate any
assumptions made during 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 fo assure controlled leakage considering afailure. Valves required
to open must have high reliabflity. High reliability infers power from a reliable source or failure to the
required position on foss of power or air along with the abliity to operate the valve from the Control
Room.

in addition to being ALT drain paths, the paths are part of the selsmic 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 these valves to open.

TE 2003-012
Page1off7
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The primary ALT drain path is via the MS low point drain valves, LCVs-101-38A B,C and D which 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 st 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 vatve is located downstream of
manual valve V80-24 which serves a3 an orifice. LCV-2-143 s operated at CRP 9-23.

A third ALT drain path is via the SJAE supply line low point drain air operated valve, LCV-101-39 that
{ails 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 NEDC-31858P Rev. 2.

ALY SEISMIC BOUNDARY

The ALT selsmic boundary Includes the maln condenser and all piping and tubing located off the MS
lines belween the MSIVs and the turbine stop valves which could result in sleam leakage. In addition
to the above the following Iealgage paths are within the ALT seismic boundary:

AOG steam supply

MS sample line

Steam o turbine steam seal system

Steam to SJAEs ’

Steam b turbine bypass valves

Steam to EPR, MPR and miscellaneous instruments
Stop valve and stop valve drains

The sample lines, EPR, MPR and miscelfaneous instruments do not require active Isolation since
they are closed systems and entirely within the seismic boundary.

The turbine bypass valves and the stop valve drains also do not require aclive isolation since the
valves are normafly closed valves that fafl as is on loss of power. Reactor pressure Is rapidly reduced
following 8 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 reliabiity infers power from a refiable source
or failure to the required position on loss of power or alr along with the ability lo operate the valve in
the required time frame from the control room.

The slop valves have high reliability and fail closed on turbine trip.

Al operated valves PRV-0G-834A&8, FCV-101-37 and PCV-101-35 and the MSIVs fail closed on

" toss of air or power, Fallure of an EDG does not compromise the ability of these valves to close.
These valves operate independently of each other. Faliure of a MSIV does not cause fallure 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 fall 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 vatves that fall
dosed on loss of air or power. These valves are operated at CRP 9-6.

TE 2003-012
Page2of#7
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The turbine steam seal system boundary is at MOV 60-6 and normally closed MOV 60-10 which is
arranged in parallel. MOV 60-6 is closed by procedure at 70% power, thus at 100% power both
sources of steam are already isolated. MOVs fail as Is on loss of power. Therefore no modifications
are required to Isolate the steam seal regulator at power greater than 70%.There Is precedence In
the EQ Program for postulating valve position at 100% power, Section 5.2 ) of the EQ Program
states that for HELBs, “it Is assumed that all valves will be In their normal position at the time of the
HELB. The valves are not in an abnormal position for long periods of time and, per SRP 3.6.1, we
postulate the HELB to occur at normal power operating conditions.”

A 3" check valve Is required to be installed on the drain line downstream of the trap off the AOG
steam supply line lo the AOG building in line No. %"~ MS-189-D3 near the condenser.

- Assumptions/Open ftems (Lisl any assumptions used in the TE and provide s basis for each. List
any open Hems nequnng additional action prior to closure of the TE)

NONE

Material Requirements/implementation Instructions (List any identified specifications for .
equipment, matlerials, or servicas needed to implement the recommendations of the TE. Spacify any
special implementation instructions or cautions, such as field lesting requirements or system

interface requirements during implementation.)

NONE

Recommendations (List defailed recommmendations, as required, to resolve the evaluated condition.
List all documents requiring changes and attach marked up pages. Clearly state recommendations
for plant modifications or changes to operating practices, including recommended changes to plant
procedures.)

The AST boundary shoutd be based on this Technical Evaluation including the check valve
addition.

Approvals/Closeout (Print name and provide signature/date.)

2.9 Q. @um% 1 4123(03  preparer (cey :

PAUL A, RAWEY
A8, Lipne Y\ Iz‘\‘03 Attachment C Preparer

.. Eyne

G&. &14/\ / 4/@’03 Independent Reviewer

PeORo B. Pengr

20/03% Attachment C Reviewer

/ 4{30l03 Inter-Discipline Reviewer (EI&C)

PAul L Yohagew
%,9% ] ‘f‘l’g 03 Inter-Discipline Reviewer (MSD)

TJhHES CATLIR L

TE 2003012
Page3off7
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Closeout (AR actions that were recommended by the TE and accepted by management have been
initiated and any identified open Kems have been dispositioned.}
! CE
(signature) {date)
Attachments (Provide a list of all forms, document markups, elc. provided as part of the TE
packege.) , , . _
Attachment A Sketch, "ENVY ALT Seksmic Verification Boundary @ 100% Power”
Attachment B Sketch, "ENVY ALT Selsmic Verification Boundary Draln Pathway Uneup :
Attachment C *AQV Evaluation Table” ' f
VYAPF 6045.03 Technical Evaluation Database lnpul : ] . s
VYAPF 6045.04 Technical Evaluation Review Sheet ’ .
H
TE 2003-012
Page4of £ 7
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TECHNICAL EVALUATION DATABASE INPUT
TE No. 2003-012
TE Title: ALTDRAIN PATHS AND SEISMIC ISOLATION BOUNDARY
Keywords: ALTERNATE, SOURCE, TERM, LEAKAGE, TREATMENT, MSIV, SEISMIC, ISOLATION,
BOUNDARY
Design Inpat Documents - The following documents provide design input to this TE. N
Document Title (including Rev. No. and Date, if applicable)
1 DWG G-191156, Rev. 30, Flow Diagram-Main, Extraction, & Auxiliary Steam Systems
2 DWG G-191167, Rev. 73, Flow Diagram, Nudear Boiler
3 DWG A-217, Rev. 18, Eng Flow Diagram, Turbine Building Area Off Gas Modification
4 Specifications, drawings, operating procedures and VYEMs from right hand column of ATT C of TE
2003-012
'i)eign Qutput Documents - The following documents are impacted by this TE.
’ # Document Title
NONE
General References
# Reference Title (including Rev. No. and Date, if applicable)
5 GE NEDC-31858P Rev. 2, Class I}, DRF B21-00461, September 1993, “BWROG Report for Increasing
MSIV Leakage Rates and Elimination of Leakage Control Systems”
6 VY EQ Program Manual, Rev. 46
Data Entered into Database / Entry Verified L
Signature Date Signature Date
VYAPF 6045.03
AP 6045 Originat
Pagelof1l
Page 8 oF 7
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O 2113 R19

Operatng
thﬁcﬁvwmnaﬁonbmmmP&leCWD The indicated WO was completed 10 obtain a

5473 and B-191260 SH 101.1,

voltage ® and Eght Indicaion from CRP 8-23 10 Identify and record what posiion
mmbhmumnwu Addisonal references are 5920-5479, 5920-5484, 5620-

T s e e T B e A o 28 A A T Ry D e i)
FCV-101-36 Normat Position Opm EBASCO Spec VYNP-C-16
Loss of Air Pressure Close EBASCO Spec VYNP-C-16
$920-5488 R2
Loss of Power Close See below
Vaive Control L ocation CRF 9-6 and AOG Panet B-191301 §H 562 R15
Satety Ciass NNS >CWSM-17‘O
P&ID Main, Extracton & Auxihary Steam 51156 H4 R31
Accessory Devices nst Detail Dwg. 3-1512815"46%
Inst. Artangement Dwg G-191264 SH4 €6 R10
Purchase Order PO TO6165
. P.0. 706165 Vendor Manual VYEM 0138
Operating Procedure OP 2113 R18
The id is y

8-191260 SH 101.1.

open.mnktndowmvmwpggs_mbsd
the vaive. mmmuwmmm Addwdldma 59206&&4 5920547:!“

pized (B-191301 SH 562} keepng air in the actuator which keeps the valve
power which bieeds actuator sitand the spring closes

T TR e o 9 P LA AN ety T A ) E v i T e 3 T
FCV-101-36A Pasition Opon
Loss of Al Pressure Close
Loss of Power Ciose
Vaive Control Location CRP 8-6 and AOG Panet 3-191301 SH S62 R15
Satety Class NNS SCW 94-1744
PAID Main, Extraction & Awxkary Steam | G-191156 H4 R31
inst. Detail Owg B-191261 SH 46 R
nst. Ar Owyg. G-191264 SH4 E6 R10
.0, 706165 Vendor Manual VYEM 0138

Proceduyre

OP 2113 R18

Operating Pr
The Grawings 0o not match the fiekd configuration. ER 20030285 addresses this issue.
Additional references are EBASCO Spec VYNP-C-16, $920-5466, 5920-5473, 5920-5479, 5920-5484 and
8-191260 St 101.1, Per B-191301 SH 562, the solencid ts normally
normafly not made up) and vaive is closed. Ncumubmadembydodngmswsilmm

de-oneq;dzed(l...comady

opens. on foss of e valve dloses.
R e e e R A e

RSN R
FCV-101-37 Normal Position Open EBASCO Spec VYNP-C-16
Loss of Air Pressure Close EBASCO Spec VYNP-C-18
5920-5487 R2
Loss of Power Clase £920-5487 R2
° -1 B-181301 SH562 R15
Vaive Control Locaton CRP §-6 and AOG Panel B-191301 SH 582 R1S
Salety Oass NNS SCW 84-1739
PAID Main, Extraction & Auxdtiary Steam 3-191156 14 R31
inst. Detail Dwg B-191261 SH 46 R8
. Inet. Arsangement Dwg. G-191264 SH 4 £6 810
P.O. 706165 Vendor Marusal VYEM 0138
Procedure OP 2113 R19
The solencid is iy {5-191301 SH 562) keeping air In tha achuator which keeps the vaive

8-191260 SH101.1.

open. The.dcmdemwtv«ﬂopensmbssdpworwchueods actustor sir and the spring closes
the valve, Process flow lends 10 open the vatve also. Additional references are 5820-5473, 5920-6479 and

Revision 0
7/30/2003
ATTACHMENT A
TE 2003-012, RO
Attachment C
Pagelof 3
AOV Table
FCV-10134 Normal Posibon Closed EBASCO Spec VYNP-C-16
B-191301 Sh 547 AR5
Loss of Ax Pressurs Open EBASCO Spec VYNPC-16
5920-5499 Rt
Loss of Powst Open MO 03-1058
Vaive Control Locaton CRP 9-23 191301 SH 547 RS
Safoty Class NNS SCW 541741
PEID Main, Extraction 8 Awdkary Steam | G-191156 H4 131
inst_Detail Dwg -mzu.;a«sm
inst, Amangemernt Owg. 3191264 SH4 D6 R10
Purchase Order ) 706165
P.0, 706165 Vendor Manual VYEM 0138

IZABS Consulting
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ATTACHMENT A
TE 2003-012, RO
Attachment C
Page2 of 3
AOV Table
R AR YR R RN A NI A R T R ISR ID
LCV-10138A,B,C.D Nommal Position Closed EBASOO Spec VYNP-C-16
Loss of Alr Pressure Open EBASCO Spec VYNP-C-16
5920-5474 R2
Los3 of Power Open B-191302 SH 182 A2
£920-5474 R2
WO 063-1058
Vaive Cortrdd Locaton CRP §-23 B-191301 SH 182 R2
Safety Cass NNS SCW 94-1758
PAID Main, Extraction & Auxiiary Steam | G-181156 C2 R31
inst. Detail ODwy B-191261 SH46 R8
. inst. Arangement Dwg. ... G+191264 SH3 B R1Q...
P.0O. 706185 Vondor Manual VYEM 0138
Operating Procedure OP 2113 R19
Thosdcddismnmwmﬁzod(s—lmw SH 182) keeping air in the actuator which
keeps the vaive closed. The solencki exhaust vent opens on loss of power which bleeds

actuator gir and the spving opens tha valve. WO 03-1058 verified that the vaive dases on loss of
A wmmsmwa M&mms-mzsosu 102.1.

RS S N L A vl ek - A RS A oy A B N ey """«"‘P‘gm 3,“;’1
. LCV-10139 - Normal Pasition Closed =1 EBASCO Spec VYPN-C-16
Loss of Air Pressure Open - | EBASCO Epec YYPN-C-16
. . $920-5500 R1
Loss of Power Open © 1 WO 03-1058
. $920-5500 R, B-191301 8H4
47 RS *
Valve Controf Location CAP 9-23 . 560 nole below
Safety Class NNS SCW 94-1749
P&ID Main, Extraction & Auxikiary Steam | G-191156 4 R31
Inst. Oetast Dwy 3191261 SH 46 RS
Inst. Arangament Dwg. 5-191264 SH 4 D3 R10
[— Vendar Manual =y oo o e~ LMYEM 0138 c——
Operating Procedura OF 2113 R19
kawmmmmmbmummmcwo WO 03-1058 cbtamed a hon-
Intrusive voltage X and light b from CRP 9-23 1o verify thet on loss of power

the valve falls In the open position, Additional references are 5920-5479, 5920-5484, 6320-5473
and B-191260 SH 101.1.
T T T By T R S e e T T e o)

LCV-2-143 Nomnal Posibon Closed VYEM 0138, 5920-5490 R1
Loss of Alr Pressure Open s;;zzo-asom.e-mm
Loss of Power Open WO 03-1058
Valve Contiof Location CAP 9-23 3-191301 Sh 547 RS
Safety Class N/, NN 3CWs 2000-0335K
PaID Nuciear Boller 3-191167 E17 R72
nst. Detait Owg : 3-191261 SH 46 R8
Inct. Armangement Dwg. 3191265 SH3 M9
P.O. 706185 Vendor Manuat VYEM 0138
Thera is ind b the PLID end CWD, WO 03-1058 verified that the vatve
hlsopenmbasdmr(h. $olenoid do-energized). muoru!Memmsmsszo-SdN
. 58205484 £820-5473 ms-maeosu 0Ly, . .- D tn facid ———
63 e (R Ay Lt o W wﬁ*«ﬁi,'w’ e R Ay T e e PR Ty SR ’.z«,-e‘zu‘s(ﬂ:-‘:a!:"g?ﬂ-f"v“v
PCV-101-1 Pasition Modulating {Pressure Controf)
Loss of Alt Pr Open 5920-2398 RO
Loss of Power NA (no solenoid) G-191156 14 BN
Valve Controf Location None N
Safety Class NNS SCW 94-1672
P&ID Main, Extracton & Auxfiary Steem 3-181156 M R31
nst. Detall Dwg 3-191261 SH 52 R6
Inst. Arrangernent Dwyg. 3-191264 SH4 E6 R10
Vendor Manual 3EK-6585 Tab §

Addtional teferances ase $920-2397, B-181260 SH 101.4
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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| .. .
ID Size [Line Number Mati|FAC Ref Comments
1 |MSD7A,B,C,D CS | yes G-191156 _ |Flow due to trap operation/leak-by
1 1.5 IMSD7A,B,C,D | CS{ yes G-191156 _ |Flow due to trap operationfieak-by
2 [MSD7A,B,C,D CS | yes G-191156  [Flow due to trap operation/leak-by
25 MSD7A,B,C,D CS | yes G-191156  [Flow due to trap operation/leak-by
6 IMSD7A,B,C,D CS | yes G-191156  |Flow due to trap operation/leak-by
1 [MSDB8A,B,C,D |CS| vyes G-191156 _ |Flow due to LCV operationfieak-by
25 |MSD8A,B,C,D CS | ves G-191156 __ |Flow due to LCV operation/leak-by
8 [MSD9 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 |MSD3 CS | yes G-191167___ [Flow due to trap/LCV operation/leak-by
2.5 [MSD 3 CS | yes G-191167 __ |Flow due to trap/LCV operation/leak-by
1,2.5[MSD 12 CS | yes G-191167 __ |Flow due to trap/LCV operation/ieak-by
1 |MSD CS | yes G-191167  [Flow due to trap/LCV operation/ieak-by
3 |MSD4 CS | yes G-191167 __ |Flow due to trap/LCV operation/leak-by
3 |MSD5 CS | yes G-191167 __ [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 IAS1 CS | yes G-191156  [Flow due to trap/LCV operation/leak-by
2 |AS1 CS | yes G-191156 __ |Flow due to trap/LCV operation/leak-by
1,2 {MSD CS | yes G191156 Flow due to trap/LCV operation/leak-by
3 [AS1 CS | yes G-191156  |Flow due to trap/LCV operation/leak-by
2 [HS 190 H1 CS | yes G-191156  [Flow due to trap operation/leak-by
2.5 [HS 190 H1 CS | yes G-191156  [Flow due to trap operation/ieak-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 |none CS| no G-191164  [No flow
0.5 [V60-18A toV60-25]| 8S | no G-191164  [No flow / instrument tubing
6 | 5 3 |GE piping {cs]no ] G-191156 fLowuse
Ccs/ Main Steam
1, 0.75|MPR/ EPT 8S | no | Drains T.B. iso | No flow / instrument tubing
16 |MS 2A,2B,2C, 2D | ¢S | no G-191156  [Low Use
8 | 10 {MS-3AE cS| no | G-191156  |Low Use
9 1 |Msbe CS | yes G-191156 Flow due to Stop valve leak-off
25 |MSD6 CS | yes G-191156  [Flow due to Stop valve leak-off
101 18 [MS-1A-1D CS | yes G-191156
11 1 |MSD P11]| no | G-191169/G-
2 |[MSD P11] no 191174
YZABS 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 § Figures C5-1 through C5-4
Boundary 7 Figures C7-1 through C7-4
Boundary 11 (RCIC/HPCI) Figures C11-1 through C11-3
ZABS Consulting
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Figure C2-1
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Figure C2-2

Path 2 ~ Solenoid for LCV-2-143
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Figure C2-3

Path 2 — Steam Trap ST-60-3 bypass
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ATTACHMENT 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
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Figure C5-1

Boundary 5 — HVAC Duct above Sample Sink

HVAC duct above

Boundary 5 sample sink
duct is adequately

supported
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Pipes adequately
secured to rack
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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
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Figure C5-4

Boundary 5 — Instrument Sample Sink Tube Runs Connecting to Rack

flexibility between
ceiling supports
and attachments
to top of
instrument rack
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Figure C7-1
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Figure C7-2

Boundary 7 — Typical Instrument Tubing Support Arrangement
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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 1APT -101-2-3

(North End of Turbine Building)
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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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Figure C11-2

HPCI/RCIC — Operator Supports, Valves FCV-23-42 and -43
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Figure C11-3

HPCI/RCIC - Operator Supports, Valves FCV-13-34 and -35
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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
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Figure D1-

Path 1 Piping to Condenser, Typical Rod Hung Arrangement
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Figure D2-1:

Path 2 Piping adjacent to Condenser (Conn # 47), Tie in from AOG (3/4” piping near
new check valve location
R Ak

1.

Boundary 4 piping, I AN~ i\ ARy Path 2 piping 3 MSD - 4
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Figure D4-2:

ing: Attachment to Path 2 piping
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Boundary 6 Piping: MOV 60-10
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Boundary 9 Piping: MOV V60-2A
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NQP-02 Exhibit 1 Review Guidelines
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Design Review Checklist
Status
Criterion Design Attributes (S, U, N/A)
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. Ara the appropriale quality and quality assurance requirements specified? /V/‘_
4, Are the applicable codes, standards and regulatory requirements Including issue and S
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 /A
7 Was an appropriate design method used?
8. Is the output reasonable compared to inputs? 3
9. Are the specified parts, equipment, and processes suitable for the required application? /V/ 4
10. Are the specified materials compatible with each other and the design environmental
conditions to which the material will be exposed? ﬂ/AL
11. Have adequate maintenance features and requirements been specified? IV/AF
12. Are accessibility and other dosign provisions adequate for performance of needed
maintenance and repair? N/ Q
13. Has adequate accessibility bean provided to perform the in-service inspection expected
to be required during the plant lif¢? Nig
14 Has the design properly considered radiation exposure to the public and plant g
: personnel? N/n-
. . {
15, Are the acceptanca criteria incorporated in the design documents sufficient to allow 1;- !
verification that design requirements have been satisfactorily accomplished? \ i
16. Have adequate pre-operational and subsequent periodic test requirements been L ‘
appropriately specified? NIA
LY
17, Are adequate handling, storage, cleaning and shipping requirements specified? /5/1/4;
18. Are adequate identification requirements specified? A'//q[
s
19. Are requirements for rocord preparation review. approval, retention, efc., adequately ,J/ '
specified? AF'

Reviewed By:_\/ (oS A Date:_//-S-03
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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).
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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 control.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 sdpport and equipment seismic vulnerabilities, such as excessive
span, heavy unsupported components, non-ductile piping or support matenal
high localized stresses, severe corrosion, and anchorage

Seismic interaction caused by failure and falllng (111) or by displacement and
proximity impact

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

Performance of seismic verification boundary components
+ Valve attributes

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.

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

21  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
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&IDs are
outlined within Table 2-2.

22  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 (ll/1), 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.

2 ABS 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 pbint d}ain
(Alternate path)

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

5 Boundary Ma}n 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 toturbine 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 '

¥ ABS Consulting
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. - Table2-2: ALT Selgmchodndary (Piping) Description . .
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Table 2-2: ALT. _Sglsmlc Boundary (Plplng) Description
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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. ltems
to be observed in the walkdown are:

o 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.

o 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.

s Branch lines out to their first support could be a potential concemn 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 concem: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.
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Long unsupported runs of pipe adjacent to the equipment, partlcularly 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.

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

The increased pipe seismic responses may produce seismic interaction concermns. 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 concemn 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.

- 3.2 Walkdown

Plant walkdown of all accessible piping of the VY ALT pathways and boundaries scope,
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
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
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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 Intemational) 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 walkthfough' of the
presently inaccessible areas of the majority of the ALT boundary, during a reactor
power-down in May of 2003. Resuits 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 qualitativé
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.
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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 normal 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).

41 Outlier Open Items

The following outlier open items remain from the initial walkdown:
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4.1.1 SJAE Supply Line Low Point Drains

Outlier No. 3-1: This path piping and associated equipment has not, at this time
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
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 Stop and Main Steam Stop and Control Valves

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 perfonned in
June 2003. As such the spans along this length are unknown, and require to be
confirmed.
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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.
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Table 4-1: Status of ALT Pathways & Boundaries Walkdown
: item | Type Description Location Status
v 1 | Path MS Low Point (LP) drains to | Turbine Building RFO-24
condenser (Primary Path)

2 | Path MS Low Point Drains | Portionin 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
X 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
i 11 | Boundary { HPCI/RCIC Steam Supply | Portion in Reactor | Accessible area
Drains Building (Main walkdown
3 Steam Tunnel & performed June
i Torus area) and 2003, remainder
Turbine Building RFO-24
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Il c-a;

Item" duu;gr ‘Systém Descﬂp’ﬂoﬁ ‘ 6‘trtl'lior"‘ o ._ " Conditions* " Recommended Resolution
alF|{p]|D
3 131 SJAE Supply Line ' PCV-101-35, FCV-101- - Walkdown AOVs during RFO-24 and
Low Point Drains 37 operator offset height evaluate as necessary to determine .
> GIP requirements acosptance '
8 8-1 :Steam to Turbine Turbine Bypass Valve | Valves are GIP outliers. .Separate
Bypass Valves Chests | assessment performed, Reference
: |18/ Indicating ltem acceptable.
e i _Conﬂrm via RFO-24 walkdown
10 10-1 MS Piping Turbine Stop & MS ( _.Valves are GIP outlrers. Separate
: ' . Control Valves e .- | 'assessment performed, Reference
| #1197 Indicating item a’bceptable
o | 3 R B o R ;_cOnﬂnn via RFO-24 wal kdown :
11 111 HPCIIRCIC Steam ' Portion of piplng spans in X N »SRT conduded spans acceptable,
Supply Drains | HPCI'room of Reactor I I . {." | refer to Saction 4.1.2'and Att. 11.
‘ Biilding havé spans..- AR L Thls item is consldered c!osed
greater than B31. 1 - o - 4
, recommended o IR
1" 11-2 HPCI/RCIC Steam Pomon of pipmg wnlhin X Walkdown reglon of piping and
Supply Drains Torus area of RB was determine spans are acceptable,
Inaecesslble L s .
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item’ | Outlier | System Description Outller’ Conditions* Recommended Resolution
ID# : : A
AlF|e|D
12 12-1 Condeniseri 7 Condenser . X x Condenser is consldered an outlier,

|.. = | Separate assessment performed,
| Ref. 23, lndlwtlng itam aoceptable.
.| Gonfiim vé REO-2¢ walkdoum
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Table 4-3 Notes; | | i |
1. Item number is consistent wtth ltem numberlisted tn Table 2-1 SCOpe o
2. Outlier ID # consists of ltem number plus consecutlve outller assoclated with that system o o
3. *Outliers” are plant oondtttons requiring further evaluatton , |
4. Key to Issues: - '
A Anchorage

F. Fa'lure and Fallmg (llll)
P Proxlmny,_and Impact
D. - Differential Displacement

V..SQUG Valve Screening - .
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Auxiliary Steam Piece Mark AS-1-4, Ebasco Control No. A1-593 4.
Auxiliary Steam Piece Mark AS-1-5, Ebasco Control No. A1-593 5.
Auxiliary Steam Piece Mark AS-1-8, Ebasco Control No. A1-593 8.
Auxiliary Steam Piece Mark AS-1-9, Ebasco Control No. A1-593 9.
Auxiliary Steam Piece Mark AS-1-10, Ebasco Control No. A1-601 1.

F2ABS Consulting
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12.9 Auxiliary Steam Piece Mark AS-3-1, Ebasco Control No. A1-603 2.
12.10 Main Steam Piece Mark MS-1A-8.
12.11 Main Steam Drains Piece Mark MSD-7A-1, Ebasco Control No. A1-600 1.
12.12 Main Steam Drains Piece Mark MSD-7A-2, Ebasco Control No. A1-595 1.
12.13 Main Steam Drains Piece Mark MSD-7A-3, Ebasco Control No. A1-595 2,
12.14 Main Steam Draiﬁs Piece Mark MSD-7B-1, Ebasco Control No. A1-600 2.
12.15 Main Steam Drains Piece Mark MSD-7B-2, Ebasco Control No. A1-595 3.
12.16 Main Steam Drains Piece Mark MSD-7B-3, Ebasco Control No. A1-595 4.
12.17 Main Steam Drains Piece Mérk MSD-7C-1, Ebasco Control No. A1-600 3.
12.18 Main Steam Drains Piece Mark MSD-7C-2, Ebasco Control No. A1-595 5.
12.19 Main Steam Drains Piece Mark MSD-7C-3, Ebaspo Cpntrql No. A1-5695 6.
12.20 Main Steam Drains Piece Mark MSD-7D-1, Ebasco Control No. A1-600 4.
12.21 Main Steam Drains Piece Mark MSD-7D-2, Ebasco Control No. A1-595 7.
12,22 Main Steam Drains Piece Mark MSD-7D-3, Ebasco Coﬁtrol No. A1-595 8.
12.23 Main. Steam Drains Piece Mark MSD-8A-1, Ebasco Control No. A1-595 9.
12.24 Main Steam Drains Piece Mark MSD-8B-1, Ebasco Control No. A1-595 10.
12.25 Main Steam Drains Piece Mark MSD-8C-1, Ebasco Control No. A1-595 11.
12.26 Main Steam Drainé Piece 'Mark MSD-8D-1, Ebasco Control No. A1-695 12.
12.27 Main Steam Drains Piece Mark MSD-8-1, Ebasco Control No. A1-596 1.
12.28 Main Steam Drains Piece Mark MSD-9-2, Ebasco C.ontrol No. A1-596 2. -
12.29 Ma'!n Steam Drains Piece Mark MSD-9-3, Ebasco Control No. A1-596 3.
12.30 Main Steam Drains Piece Mark MSD-9-4, Ebasco Control No. A1-596 4.
12.31 Main Steam Drains Piece Mark MSD-9-5, Ebasco Control No. A1-596 5.
13. ENVY, Vermont Yankee Engineering Record Correspondence, ERC No. 2003-036
“Information to ABS Consulting, 1* Data Transmittal: (UFSAR Sections, Licensing

Information, Specifications, Plant Layout Drawings, and Condenser Details) in
support of VYDC 2003-011. Dated 07/1/03.

<ZABS Consulting
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14. ENVY, Vermont Yankee Engineering Record Correspondence, ERC No. 2003-50
“Information to ABS Consulting, 2™ 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.

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

17. ENVY, Vermont Yankee CCN No. VYC-0519 Rev. 0 CCNO1, 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
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.
1173875-C-001, Revision 0.

24, Safety Evaluation of GE Topical Report NEDC-3.1858, Revision 2, “BWROG Report
for Increasing MSIV Leakage Rate Limits and Elimination of Leakage Control
Systems”, U.S. Nuclear Regulatory Commission, March 3, 1999.
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6. Nomenclature

ACI -
AISC -
ALT -
AOG -
AOV -
BWR -
BWROG.

Ccv -
DBE -

ENVY ;
FAC .
GE o
GIP -
HPCI . -
MHE .

MOV -
MS -
MSD -
IST -
MSIV -
NRC -

OBE

American Concrete Institute

American Institute of Steel Construction
Alternate Leakage Path

Augmented Off Gas

Air Operated Valve

Boiling Water Reactor

BWR Owners Group

Control Valve

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

Entergy Nuclear Vermont Yankee |
Flow Accelerated Corrosion

General Electric

Generic Implementation Procedure
High Pressure Core Injection System

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

Motor Operated Valve.

Main Steam

Main Steam Drains

In-service Testing

Main Steam Isolation Valve
Nuclear Regulatory Commission

Operating Basis Earthquake, or design earthquake

< ABS Consulting
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Outlier

PGA -

RCIC

RB

RFO -

SE

SER -

SJAE

SSE
SSE

SQUG

sV

L

SRT -

18
UFS
VY

Walkdown

Walkthrough

AR

1173875-R-002
Revision 0

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 Evaluétion

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

¥ ABS Consulting
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Attachment 1

Walkdown Information for Path 1
MS Low Point (LP) Drains to Condenser (Primary Path)

(10 pp including this page)

¥ ABS Consulting
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1-1  Piping Description

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. 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

12  Applicable Drawings

Type Number Reference
P&ID G-191156 14,71
Piping Drawings G-191182, G-191183 14,8.3,84
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.

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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open position on loss of air, based on spring retumn. 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 d-imensional information for the valve, thus
valve screening will be performed during RFO-24 walkdown.

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

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

connection to
18"MS-1A

connection to
18"MS-1B

connaction to
18"MS-1C é

connection to

R R
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Figure Att.1-4: .
PATH 1 - Low Pressure (LP) drains to condenser (primary path) — PARTIAL ISO (near steam traps and LCVs)
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Figure Att.1-5: .
PATH 1 - Low Pressure (LP) drains to condenser (primary path) - PARTIAL ISO (8”MSD-9 to condenser)

condenser
connection
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Path 1 Piping to Condenser, Typical Rod Hung Arrangement
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Attachment 2

Walkdown Information for Path 2
MS Low Point (LP) Drains downstream of MSIVs to Condenser (Backup Path)

(14 pp including this page)
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21  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 1%2" 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 1D 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 14,7.1,74
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, Sh1, 2 14, 10.4, 10.5, 10.6,
Drawings & pipe Part 2A, Sh1, Sh2, part 2B, | 10.7, 10.8, 10.17
supports 5920-FS-177A. Note 1 - .
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 o Reference 15.

¥ ABS 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 concems 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.-

2 ABS Consulting
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Figure Att.2-3

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

Path 2 — Solenoid for LCV-2-143
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Figure Att.2-5
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Figure Att.2-6

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

£
3

or 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
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WALKDOWN DATA SHEET

PATH 2 SHEET 1 ofF S
System _ Maw) STERM DS, DRAINS

l H \\
Equip. Class _Piping and Tubing Systems Line IdentlferL l/'). 2 ‘26— 2’ Mé)b %@ Li—

TORUS COMPRETMENT 4AD
Bldg. ___AERCTI Floor El. S0/ _COAVER LopM EL. 213'(FLeor)

P&ID No. G 151“9} éé\'\an?(/ Spec. No., Q(/ 1O MQB C$‘5>
Isometric No. Va - V\ So- (MC'( —2') .-Z..D 2

Pipe/Tubing 0.. |. \'/l 1 Zl'l 3 Wall Thickness _ S22 llbo
Material ‘A‘O(ﬂ G\L%

Insulation Type/Thickness 2" 7w 3" Tk, CALOUM SIUCHE

Piping System Boundary

Description _A2719VE 975 FiiIN 2 ACCESSIBLE DNt PLANT 0PERATIIA

SEE RATIRCRHAD  MARKES - UL LPrID IR EXTeNT IF PIAING

Functionality Requirement

1. Pressure Boundary Integrity @ N N/A

Review Criteria - Piping and Tubing

1. Novisible damage -N U NA

2. No significant visible rust/corrosion deterioration N U NA

3. No potentially brittle connections (threaded joints, expansion joints, etc.) N U NA

4. Do the support spans appear to follow requirements (ANSI B31.1 for N U NAMNITE Z,

- piping, 6'-0" max. for tubing) ‘

5. No unusual pipe or tubing attachments N U NA

6. No heavy valves, flanges etc. supported by small bore vent and/or drain pipes N U NA

7. Does the piping configuration at building joints appear to have adequate N U NA
flexibility to accommodate seismic induced differential movement

8. Nofittings (bellows, flexible hoses, etc.) which can be adversely @ N U NA
affected by seismic induced differential movements

9.  No stiff branch piping attached to the main line with potentially @ N U NA
significant movements :

10. No excessive sagging, crimping or damage to tubing N U

11. No large eccentric masses N U NA

12. No other concerns (if no, comment on separate sheets and attach) N U

Are the criteria met? @ N U

+*ABS Consulting
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Procedure 11738 -002
Jﬁ 77 2 Revision 0
June 003
’/Z -——L Pade A3 of 12
WALKDOWN DATA SHEET
20e S
parl % SHEET 2 OF >
System__ A1) STEAM O.J. OrJINS Equip Class _Piping and Tubing Systems

Line ldentifier M {/b "% %:— L"—-

Review Criteria - Supports

1.  No seismically vulnerable supports details: @ N U NAWNGE 3
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 U NA
3. Nounusual design N U NA
4. No customized parts used in place of catalog parts, which appear inadequate N U NA
5. Free of support details which appear to have been inappropriately altered N U NA
6. No visible damage N U NA
7. Noinappropriate support settings (bottomed spring hangers, etc.) N U .NA
8. Do concrete anchors appear to be adequate N U NA
( Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc.)
9. Does the load path appear adequate @ U NA
10. No additional concems (If no, document comments on separate sheet and attach) & N
Are the above criteria met? @ N U
interaction Effects
1. Vulnerable pressure boundary appurtenances free from damaging impact @ N U NApore ¥,
by nearby equipment, structures, etc. .
2. No collapse of overhead equipment, distribution systems, or masonry walls N U NA
3. Noother concerns N U NAWNOIE 57
Is equipment free of interaction effects? @ N U
Is the piping/tubing system seismically adequate? @ N U

Comments /, PlPIn G CIMES poAN. THAGOGH [PENEJTIATIIN [V STERMY TVNVECL FLov

2, TYPICRL SULPGRT SPans 7' 70 G, [1SOLITED CRSES OF VERTICAL

SUpPI SPAINS EXCEE) B3[1 SPIV [(tazan Senvrce] oF [2' For 3"

NUDCE) AVEQUATE OUE 7D RIEQUACY OF OQVERFLL SURPIT CoNFICURATION.

(covrimver v s4. 3)
All aspects of the equipment’s seismic adequacy have been addressed.

Evaluated by: AML‘:// _SeL, pE Date: 6-20-03
/ /—% Date: __ D } 2‘)/ 0=

— 7

Evaluated by:

I¥ABS Consulting
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© June 12,2003
_S“/77‘__[_7_//_. égemmz

WALKDOWN DATA SHEET
%’7/” . 7 SHEET S OF 2
"
System_ M) STEAM D, S, Deirnvs Equip Class _Piping and Tubing Systems

Line Identifier Mﬁ N~ 4‘3’—%-‘

Comments/Outliers 3¢ 7YPICAL SUAPIRTS  RAOCUA) TOAUS Com PERTMNT ARE
ANGLES WELOED 0 KEMBAL, PUATES SVPPIRT[We (209 WANVEERS,
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WALKDOWN DATA SHEET
T 2 sHEeTS oF 5
System _ AN _STE4M DAAIN P&IDNo. G- 191157 =17 272
Valve.IDNo. __LCV- 7 "/A Y3 Equip. Class Valves
= ou LT o S

Valve Description ‘AOV — AR To a0se/ Sidiey Aifsometric No.h’j.T CHew “\Pv\‘:{ 7—’*‘ -

T TORMS B ‘
Valve Location: Bldg. LEALTOR- FloorEl. Z73 -~2" Room, Row/Col TOAYS

(
Manufacturer, Model, Etc. IZ\G-'F N Y= Y A= %"l g - ’Bbr:‘ ( l #)
Drawing No. =9 2o -5 4D je.\

Functionality Requirement

VALVE NormatLy CLISED,

1. Valve state change required VALVE FRILS opew WHiItH IS - () N U
DESINED Posizron] | ey

Review Criteria (A Crots ~£PRnG & )
1. Does valve operator meet pipe centerline dimension restriction N U N/A :
2. Do valve power and control utilities have adequate slack N U NANITE ¥
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 NA

or structures
2. No collapse of overhead equipment, distribution systems, or masonry walls N U NA
3. Are any required electrical controls free of water spray interactions N U NA
4.  No other concerns N N/IA
Is equipment free of interaction effects? @ N U worss 2, 3/ 5
Is equipment seismically adequate? @ N U

Comments [« RECULATOR. M7D) SEPARNTELY TV pBrAtier ZBolJd JO Sotlo
Cone, [FLOCK 2LOCKIVy, ~NVILZED ROEQUAIE puve 7D LISHIT LEIGHT
2. SMALL BLOLKIVT APIICAENT TP VALVE JUDLLED RPEGUATE —Splptl, SPAV
2, VALVE 15 ADJACENT TD NVAC DUCT WITW LITTLE OZ N0 GAP. DVCT Kis
LRATERAL  SULPPILT RND WILL NI~ NAVE SIENIFICRNT (A7ELLL DEFLECTTICN.
PoTENTIAL INVTERACTIZN O~ DUC? RAAMND VALVE OPEAR7IR. JUICRD V4 -
DRAMRG 1/6-
Y, TUBING TO VALVE OPLAA70&. HAS AOLQUATE ~LEX TBTLITY RA7D 3UCK:
5 W0 POTENTIAL [NTEQACTIINS 70 TUSING OL VALVE Comnats
All aspects of the equipment's seismic adequacy have been addressed.

//
Evaluated by: Nl G scePE Date: é-20-03

Y 7 .
Evaluated by: // [ J C__-———- Date: @ -70 -0 %-
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WALKDOWN DATA SHEET
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System MG STERM LR La) P&ID No. @[ '\5\\ (a‘q/

Valve. ID No. MS-Y2-79 Equip. Class Valves

/
Valve Description M oV ( 2 47% 6) lsometric‘:‘Nj. J/Y.I-" MeD "PMTz
Tolus '
Valve Location: Bldg. ___REACT 0L Floor El. 2425—83\  Room, Row/Col _702vS

NALOUTR VALK
Manufacturer, Model, Etc. LIr reQueE VALY E ORi275dl.  SMB- 0O

Drawing No. 7;;.5)&7 - Z@L}'\ TZ %

Functionality Requirement

1. Valve state change required Noamary CLOSED, MVST v @ U

REMAIV ClossEd
Review Criteria oo .
3'Q pipE  ACruaL = 30" _Altow. = 30"

- 1. Does valve operator meet pipe centerline dimension restriction 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 NA
or structures
2. No collapse of overhead equipment, distribution systems, or masonry walls N U NA
3. Are anyrequired electrical controls free of water spray interactions N U NA
4. No other concerns ' N N/A
Is equipment free of interaction effects? @ N U
Is equipment seismically adequate? @ N U

Comments PlLE SUPPLORT fb- VALVE  bi2ll  JIAVE MIMIiRl NS YELENST,
Mo IS2o07.83  ComtiaiYe
- y a .2
WLJ/G/’ ﬂl Con% 1 5080 T /4-1\//}7_.75:1.‘:, (JZ{}& S Z,)

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

Evaluated by: < X7 TIRASS - Date: &~ 20-03
M LT /) p;
Evaluated by: - VAl A Date: _,é‘ Z& e

‘
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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)
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31 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-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 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 2)2" 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 14,71
Piping Drawings .| G-191182, G-191183 14,8.3, 8.4

Piping Isometric
Drawings & Supports

5920-FS-11, 5920-FS-11A,
5920-FS-IB

14, 10.11, 10.12, 10.13

Equipment Drawings

FE-101-9 (Note 1) 5920-
5499, 5488, 5466, 5487,
5500, 2398, 5747, 5060

14,11.3, 11.4, 11.5,
11.6, 11.8,

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 {o establish a path.
The valve is screened using Reference 6 methods. The Valve will be walked down
during RFO-24. AOQV diaphragm design uses air to close, fail to open position on loss of
air, based on spring return. 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.

< ABS Consulting
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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 concems 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.

& ABS Consulting
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Figure Att.3-3: PATH 3 - Steam Jet Air E]ecidr (SJAE) supply line low point drain - PARTIAL ISO (at 18"MS-1A)

/‘* connection to 18"MS-1A

Ry, 214"AS-1

o
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Figure Att.3-4: PATH 3 - Steam Jet Air Ejector (SJAE) supply line low point drain — PARTIAL ISO (continuation)

)
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Figure Att.3-5: PATH 3 - Steam Jet Air Ejector (SJAE) supply line low point drain — PARTIAL ISO (start of SUAE manifold)

2%"AS-1

‘ ' [NOTE: Path 3 shown in yellow. |

ch-101-39\' 2%°AS-1

1%"MSD-464

oy

SJAE intercondenser
#l st stage connection

2"MSD-465
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Figure Att.3-6: PATH 3 - Steam Jet Air Ejec&r (SJAE) supply line low point drain — PARTIAL ISO (SJAE manifold)
: .4,‘:.:7"/: m. N

connections to SJAE
aftercondersers stage 2

Y SR S Iy O P TT R,

PCV-101-35 FCV-101-36A

a4

FCV-101-36
FCV-101-34

connections to SJAE
intercondensers stage 1

[NOTE: Path 3 shown in yellow.| -
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Figure Att.3-7: PATH 3 - Steam Jet Air E]ector (SJAE) supply line low point drain - PARTIAL ISO (SJAE manifold to
condenser)

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

2"'MSD-465

condenser connections

[NOTE: Path 3 shown in yellow. |
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Attachment 4

Walkdown Information for Boundary Piping 4
AOG Steam Supply (Boundary)

(15 pp including this page)
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4-1 Piping Description

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 %" drain line takes off from just
upstream of the steam reducing station, passing through steam trap MS-113-1A, 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 %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. 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-A13512, 33600-
. A13516, 33600-A18507,
33600-A18508.
Equipment Drawings 0G-9068: §920-6653, 14..
EMPAC DATA PRV-0OG-
834A, 834B, MS-113-1A,
MS-1156-1A
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

¥ ABS Consulting
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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.

ZABS Consulting
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Figure Att.4-4: Boundary 4 - AOG Steam Supply — Partial Iso (continuation)
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Figure Att.4-5: Boundary 4 — AOG Steam Supply Partial Iso (reglon around steam reducing station)

from MS connection

continuation not shown
on available dwgs

to condenser connection

N
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Figure Att.4-6: Boundary 4 — AOG Steam 'qup'ly — Partial Iso (steam reducing station)
: pias

4*"MS-137 2°HS-190

PRV-06G-634B

. - 7 MS-113-1A
steam trap

N

A

A

/314" HON-168
MS-11541A
steam trap

3/4"-MS-1 & AL / NOTE: Path 4 shown in yellow. |
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Figure Att.4-7: Boundary 4 — AOG Steam Supply - Partial Iso (relief valve above steam reducing station ~ reverse view)

PRV-0G-834A

NOTE: Path 4 shown in yellow.
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Figure Att.4-8: Boundary 4 — AOG Steam Supply - Partial Iso (downstream of steam reducing station)

MS-1151A 5

steam tra g
,‘% g?"f/
P‘.'Q. v “"L:A-*‘.‘“'}J..
f 3/4"MS-189 g8
R E . ~
: i ':“‘g"‘ﬂ 4
: 31HCN-1688
E
{
£
£
b
N
SR
w
NOTE: Path 4 shown in yellow. ,"L\.‘
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Figure Att.4-9: Boundary 4 - AOG Steam Supply — Partial Iso (downstream of steam reducing station - continuation)

3/4"HCN-168

NOTE: Path 4 shown in yellow.
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Figure Att.4-10: Boundary 4 - AOG Steam Supply - Partial Iso (downstream of steam reducing station - continuation)

v 3/4"MS-189

e,

3/4"HCN-188

. T
- \,L

condenser connection via 3*"MSD-4
i L
[NOTE: Path 4 shown in yellow. : \
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Figure Att.4-11
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Figure Att.4-12:

Path 2 piping
3"MSD 4
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Attachment 5

Walkdown Information for Boundary Piping 5
. Main Steam Sample Lines (Boundary)
(12 pp including this page)
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51 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 %" 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- 14,71,7.2,73
217 '

Piping Drawings G-191182, G-191183 14, 8.3, 8.4
Piping Isometric 5920-FS-11 (Notes 1 & 2) 14, 10.11
Drawings & Pipe

Supports

Equipment Drawings TB sample panel §920- 14,

: . 4274 .

Active Valve Drawings | No

.| line seismically No
analyzed ? .
Notes:
1. Drwg. For Information Only. Shows location of 4" diameter taps off lines

18" MS-1A through 1D.

2. No support drwgs. Field run tubing

5-3  Active Valve Discussion

None

ZABS Consulting
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Figure Att.5-2

Boundary 5 — HVAC Duct above Sample Sink
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Figure Att.5-3

Boundary § — Instrument Sample Rack
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Figure Att.5-4

Boundary 5 — Instrument Sample Sink Backside
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; Figure Att.5-5
; Boundary 5 — Instrument Sample Sink Anchorage Detail on Floor
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Figure Att.5-6

Boundary 5 — Instrument Sample Sink Tube Runs Connecting to Rack
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Pade A11 0of 12
LOoun D 5 WALKDOWN DATA SHEET
sHeeT ! oF Y
TURBINE BulLoMé £t 2377

Equipment ID No. CAMPLE SINK Equip. Class __Instruments on Racks
Equipment Description __ SOMPLE SINK _L9R2 - MS SAMPLE 37

Equipment Location: Bldg. 2BIME A Floor EI. 237 Room, Row/Col
Manufacturer, Model, Etc. N/ A

Drawing No. =3 9720 - Y27¢

Functionality Requirement

RACK. MUST MAINIRIN SvPponT
.1. Function Required g~ g Seuple 37 VALVE oD @ N U

SImpLE TUB/NG (FOR PRESSURL-

Review Criteria '
e —— BoVAYALY) NOTES
1. Isinstrument rack of good seismic design for function above (mounting N U NAJ 2
details, load paths, steel frame and sheet metal structurally adequate, etc.)
2. No other instrument rack concemns : @ N
Are the criteria met? (Y N U NA
Anchorage :
1. Does strength appear adequate . N U NA
2. Does stiffness appear adequate N U NA
3. No other concerns N N
4. Prepare and attach a sketch . Y N
Are anchorages adequate based on judgment @ N U no7E 3
. ,//"
Interaction Effects
1.  Vulnerable components free from damaging impact by nearby @ N U NA
equipment, structures, etc.
‘2, No collapse of overhead equipment, distribution systems, or masonry walls N U NA
3. No other concems N
Is equipment free of interaction effects? @ N U o Y

Commentsh PACK 1S SEISMICAULY AOEQUAVE, M5 SAMOLE YALVE 37 1S 12U/ IED

TO _ ERINT UNTE _OF LACK .. 2, ACK (S MAdE /vl STRUCT U2/
CHaANELS  AnD  PUTE ( WEWIED ), ( CONTIIVUED N SH, 2)

All aspects of the equipment's seismic adequacy have been addressed.
Evaluatedby: U /LA (& LF .~" Dae: 6~ 20-03

Evaluated by: “ / / K/ Date: __£2 '?@ -3
ZABS Consulting




/17287 =p co? Ko
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Pagb A7 of 12

WALKDOWN DATA SHEET
SHEeT 2-oF 4
System NS SamplE
TURBINE ZUILOING EL. 237’
Equipment ID No. SAMPLE _SIyX Equip. Class __Instruments on Racks

Comments/Outliers
S, BisE O PACK (S Rocimed Hing b V2'Q Swew,
RANCHINS.  ANCHICAGE LS JUJLED ROEQUIE  DUE T
UIGHT  NEISET & pack  qVO__LIGIT WEIGHT™ OF
CIMPINENTS _MounTED o 7. Ak (( TVSNE AN Mdee
MAvAL. VALVESY /

Y, CONTNAVAR £nO oF  ovERNERD over [ovea Tvp o=
CHMOLE. SINK) 1S ROLQUATELY SUPPIRTED, &40 0F QUCT
WS A SIRAP SULPIAT, PUTE o) KAO OF Over wrte
PREYENT  QUCT Fttt]  Faulal OF5 SUssnr;

ZABS Consulting
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Procedure 1173875-P-002
A77: 5 SH. 14 Revision 0
June 12,
Page
WALKDOWN DATA SHEET
Bovnlbgey S

sHEET 3 oF Y

System SMPLE S/NK

Equip. Class __Piping and Tubing Systems Line Identifier _/A/S7RUMLYNT TVEI/IN6 L7208 Y1273/
WALL OF CONQBNSER BAY TO SAMPLE S/nK

Bldg. _ 7wratvE ( /Y -W D) FloorE. _23) '
P&IDNo.__& 151167 Spec. No.
Isometric No.
]
Pipe/Tubing O.D. V2" Wall Thickness _ & 065 / &19)167 _)

Material SiHIn LESS 572:&7 SWALELICK £17746S

Insulation Type/Thickness {/NE 7D SAMPLE S/NK [S JNSULIr7e) WITX
ALUAMYNOM JRCEET

Piping System Boundary
Description __ 7UBING-  LRUNS Fpor WAL LENETZUTIIA) TO SIANILE
Srok (Sampie 37)

Functionality Requirement

1.  Pressure Boundary Integrity @ N N/A

Review Criteria - Piping and Tubing

1. No visible damage N U NA

2. No significant visible rust/corrosion deterioration N U NA

3. No potentially brittle connections (threaded joints, expansion joints, etc.) N U NA

4. Do the support spans appear to follow requirements (ANSI B31.1 for_ N U NAnNOIE !
piping, 6'-0" max. for tubing)

5. No unusual pipe or tubing attachments 8 N U NA

6. No heavy valves, flanges etc. supported by small bore vent and/or drain pipes N U NA

7. Does the piping configuration at building joints appear to have adequate Y N U
flexibility to accommodate seismic induced differential movement

8. No fittings (bellows, flexible hoses, etc.) which can be adversely @ N U NA
affected by seismic induced differential movements

9.  No stiff branch piping attached to the main line with potentially @ N U NA
significant movements

10. No excessive sagging, crimping or damage to tubing N U NA

11. Nolarge eccentric masses N U NA

12. No other concems (if no, comment on separate sheets and attach) N U

Are the criteria met? @ N U

rf;"f‘gk 5

i ABS Consulting
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Procedure 1173875-P-002
R77; 5 S/ /2

WALKDOWN DATA SHEET

SHEET ¢ oF Y4

System___ S AMPALE S/IVK Eduip Class _Piping and Tubing Systems
TVBING Frong N, WALL OF CONOENSER BARY TO SAMALE
Line Identifier _S/a/#

BovnIfry _S

Review Criteria - Supports

1.  No seismically vulnerable supports details: @ N U NA
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 U NA
3. Nounusual design . A N U NA
4. No customized parts used in place of catalog parts, which appear inadequate N U NA
5. Free of support details which appear to have been inappropriately altered N U NA"
6. No visible damage N U NA
7. No inappropriate support settings (bottomed spring hangers, etc.) N U NA
8. Do concrete anchors appear to be adequate 8 N U NA NTE 2.
( Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc.)
9. Does the load path appear adequate v N U NA
. 10. No additional concerns (if no, document comments on separate sheet and attach) @ N
Are the above criteria met? : @ N U
Interaction Effects
1. . Vulnerable pressure boundary appurtenances free from damaging impact @ N U NA
by nearby equipment, structures, etc.
2. No collapse of overhead equipment, distribution systems, or masonry walls N U NA
3. Noother concerns N U NA
Is equipment free of interaction effects? @ N U
Is the piping/tubing system seismically adequate? - @ N U

Comments /o MAR. TUBING SpPAN 1S pPo%, &'

2, TUVEING 1S SULPIRTED 7B3) CULAMPLS RITHCHED 7D Lr 98! MEMALLS,
Plo0] MEMBERS NAVE S/rIAUL. CLIP JAICLES WEPED T2 ENVIS, CLIZS ARE
BOLTES TV ConeTE Tk MNo"@ BorsS. Borrs RRE LITHEZ WEIE
ANCHILS 02 SHOT~IN ANCHIAS, ANCHONS JUDEED ROEQUATE OUVE 70 LICHT
LIJDE  AND  LINDIM FlELD ' TV TESTS (Simitd 7o CovdVil~ TU6 TEST

N G5},

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

Evaluated by: }égﬂ = 7(/ S & /L Date:  b-20-03

Evaluated by: / A - Date: 4'29 - 073
[ 4 Y S -

¥ ABS Consulting
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Attachment 6

Walkdown Information for Boundary Piping 6
Turbine Steam Seal System (Boundary)
(5 pp including this page)
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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 14,71,7.7
Piping Drawings 5920-1239, 5920-1240, 14,85, 8.6,8.7,8.8
5920-1241, 5920-1242
Piping Isometric 5920-FS-127, (Note 1) 10.16
Drawings & Pipe 4
Supports

Equipment Drawings - | Refer to Grinnell sketches | 14
‘ : -1 1312 to 1315 for hangers

Active Valve Drawings | V60-10 (not Active) 5920- [-11.11, 11.13 see
o 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. V60-10 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

RISK CONSULTING DIVISION Att. 6 -2
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Attachment 7

Walkdown Information for Boundary Piping 7
Steam to EPR, MPR and miscellaneous instruments (Boundary)

(16 pp including this page)
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71  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 5§920-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

¥ ABS Consulting

RISK CONSULTING DIVISION Att. 7 -2
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Figure Att.7-3
Boundary 7 — Typical Instrument Tubing Support Arrangement
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Figure Att.7-4
Boundary 7 — Typical Instrument Panel Arrangement — Plate 2

. (Northwest End of Turbine Building)

L " R ATy,
L. : ° ¢ SRR &‘T‘?
4 3 AL 4 ¥

o ~ G TS TR EITAEIRS
S . g, TS TR
H R Q! i ‘L,‘LPTC';"";"EE iet] B At
. ‘2 Yip
)
v
.
-
’ ¥ N | 3L~ B

Bl
. o
L& =

b

b,

il
. . !

i
o P SN REN vt S o pab T e b e

P
:
-

i < ABS Consulting

RISK CONSULTING DIVISION Att. 7 -6



1173875-R-002
Revision 0
ATTACHMENT 7

Figure Att.7-5

Boundary 7 — Typical Transmitter Support Arrangement
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(North End of Turbine Building)
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WALKDOWN DATA SHEET

Gourlp. 7 SHEET {_ OF_q

System E£PR] Mpre-

Equip. Class __Piping and Tubing Systems Line ldentifier /NSTRUMENF TVYRI/NG Fror] NirTH
WRLL OF CONOCENSER (BAY TO POS-2-(3%A, PS5-2-13%5,..
PS-2-13% C, pS5-2-)39 2y Pl-2-/00 (pccessipie Qurintg PLani

og. _Tvenme (- f,\/o) FoorEl. 237" orECATIIY)

P&ID No. [ %)Z 'Z QZ/ 2 @ Spec. No.

Isometric No. 5 5/'29 - F 4 ’.-Z- / ‘

1]
PiperTubing 0.0. Y29, /3 ¢ Wall Thickness

Material _ SN ESS STEAL ' SWAGELICK. FITIINGS

Insulation Type/Thickness N/A

Piping System Boundary
Description _TVBING RUNS £R2Iry GALL PENETRATIIVNS 7D

pPs-2- /394, PS-Z2~1348,_ LS-2- [39C, [S5-2-13¥D Awd pI-2-199

Functionality Requirement

1.  Pressure Boundary Integrity @ N N/A

Review Criteria - Piping and Tubing

1.  No visible damage N U NA

2.  No significant visible rust/corrosion deterioration N U NA

3. No potentially brittle connections (threaded joints, expansion joints, etc.) N U NA

4. Do the support spans appear to follow requirements (ANS! B31.1 for N U NAW7E |.
piping, 6-0™ max. for tubing) '

5. No unusual pipe or tubing attachments N U NA

6. No heavy valves, flanges etc. supported by small bore vent and/or drain pipe N U NA

7. Does the piping configuration at building joints appear to have adequate Y N U
flexibility to accommodate seismic induced differential movement

8. No fittings (bellows, flexible hoses, etc.) which can be adversely Q) N U NA
affected by seismic induced differential movements

9.  No stiff branch piping attached to the main line with potentially @ N U NA
significant movements

10. No excessive sagging, crimping or damage to tubing N U NA

11. No large eccentric masses N U NA

12. No other concerns (if no, comment on separate sheets and attach) N U

Are the criteria met? M N U

T . -
«= ABS Consulting



/ / '7132 ?j ‘;16-092 J )e O  Procedure
A77', 7, Fh7 ~3_ ?fr\u,;s'o , 2003

3875-P-002

WALKDOWN DATA SHEET

Bouno. F sheeT 2 oF

-

£ w3 W8

TR Y

E L

e

System Mﬂ/ M- Equip Class _Piping and Tubing Systems .
TUBING- RUNS FRoM] N, . OF COMPERISER By 70
Line Identifier _2S5-2=/2Y4 A, £-27)3%8, PS-2-159C, PS-27]34D, Pl-27/00

Review Criteria - Supports

1. No seismically vulnerable supports details: @ N U NA
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 U NA

3. Nounusual design N U NA

4, No customized parts used in place of catalog parts, which appear inadequat N U NA

5. Free of support details which appear to have been inappropriately altered - N U NA

6. No visible damage N U NA

7. Noinappropriate support settings (bottomed spring hangers, etc.) N U NA

8. Do concrete anchors appear to be adequate N U NAWNITE 2
( Bolt centerline distance to: edges, adjacent boits, abandoned holes, etc.)

9. Does the load path appear adequate U NA

10. No additional concerns (If no, document comments on separate sheet and attach) N

Are the above criteria met? @ N U

Interaction Effecfs

1. Vulnerable pressure boundary appurtenances free from damaging impact @ N U NA
by nearby equipment, structures, etc.

2. No collapse of overhead equipment, distribution systems, or masonry walls N U NA

3. Noother concerns N U NA

Is equipment free of interaction effects? ® N U

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

‘Comments /- MAX. Spant For. LY Tusive &S Appx. t/’; Fon 35D feosx. 3°

2, TVBIN6- 1S SUPPIRTHRO BY CULAMAS RTIZCHED 70 PIoo! riémasges., Ploolt
MEMBERS NAVE SMAL CLIP nVGLES WELOKD 7D £EnNOS, CUIPS fze Botrxd
T CONRETE  CEIING] bRLLE T My'd Botrs. Bolrs Arnse &lryer
WEDLE ANCHOAS O0R SNOT-I1n) ANCIHORS, ANCNORS JUDELED AOLQUATE DVE 79
LIGHT )z_ 0705 AND RANOOM FrEl) TU6 TESrs (Sim, T CONIVIT Tv6 7EST
N &1P).,

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

Evaluated by: SCE., PE Date: _6~-20- 03

L2 §-20-02

Evaluated by: T Y& Date:

Y2ABS Consulting
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7.7 J’f{7,

g&bﬁ P F WALKDOWN DATA SHEET
- sHEeTS of 7

Procedure 1

System Ere/Mer

Equip. Class __Piping and Tubing Systems Line Identifier_PIAN G AND TV /NG FRIM WEST
WALL 0F oNOENSER LAY TO PT-)/o-Y (RCCESSIBLE QURING doERITIIN )

Bldg. _ FUYRLINVE ( N- /s/cﬂ/é FloorEl. 237’ LUZE 01 poomd

paDNo._ & =19 1S Spec. No.

Isometric No. (% = f:s "‘l i—

)
Pipe/Tubing O.D. Y 2 '/ ‘3/3"‘ . Wall Thickness
Material __ %> © ; Sl A’Qﬁ;ac.(«\.. 627/(4 (%’(4- .

Insulation Type/Thickness __ A//A4

Piping System Boundary

Description ___£2omM /’EA/&_T LATION TNAROUSHN tvaLL  To pr-/19-Y.
,07'—//44/’, Prote Al TUBING RRE Movny®D 72 KL4<r wﬁw'
F LUAE ot posn,

Functionality Reguirement

1. Pressure Boundary Integrity N N/A

Review Criteria - Piping and Tubing — NO7E |,

Z ZZ2Z2 Z Z ZZZ Z2Z2ZZ

C €CCCc € C cCcCcCc cccc
& |

1. Novisible damage N/A
2. No significant visible rust/corrosion deterioration N/A
‘3. No potentially brittle connections (threaded joints, expansion joints, etc.) N/A
4. Do the support spans appear to follow requirements (ANSI 831 1 for N/A
piping, 6'-0" max. for tubing)

5. No unusual pipe or tubing attachments N/A
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. Nolarge eccentric masses

12. No other concerns (if no, comment on separate sheets and attach)

N/A
N/A
N/A
N/A

Are the criteria met?

@RI ~

ABS Consulting
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WALKDOWN DATA SHEET
SHEET_/t OFZ

System___£E£2) MPL- Equip Class _Piping and Tubing Systems

Plows RAD TUBING 201 WEST (ALl OF CradErv/Sél. BAY
Line Identifier _ 70 27 =-}/0-Y

Review Criteria - Supports

1.  No seismically vulnerable supports details: @ N U NA
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 U NA
3. Nounusual design N U NA
4. No customized parts used in place of catalog parts, which appear inadequate N U NA
5. Free of support details which appear to have been inappropriately altered N U NA
6. No visible damage : N U NA
7. Noinappropriate support settings (bottomed spring hangers, etc.) N U NA
8. Do concrete anchors appear to be adequate N U NA

( Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc.)

. Does the load path appear adequate N U NA
10. No additional concerns (If no, document comments on separate sheet and attach) @ N :
Are the above criteria met? @ N U MIE 2,
interaction Effects
1. Vulnerable pressure boundary appurtenances free from damaging impact @ N U NA

by nearby equipment, structures, etc.
2. No collapse of overhead equipment, distribution systems, or masonry walls N U NA
3. Noother concerns N U NA
Is equipment free of interaction effects? CY) N U MVrE 3,
Is the piping/tubing system seismically adequate? @ N U

‘Comments [. PlOnG 1S  SACKECT~ WELDRD STNIN(ESS STHKAEL , R SKIRT

SECTIoW OF TVBING 2UNS [frory PIPE 7D PT-110-Y :
20 PIPE [S AROEQUATELY SYPLIIED TU WAL, w7 U- 2oLl
SULLORTS BOLTED 70 WAL W [LFOANSI4/ RANCHINS,

3 BLOCK Ll ON N. SIQE€ 0F LUABE OlIL 2008 \JUILED ROEQUATE 7D RV
INTERRCTIOVS, FALL PATN 1S Blotk&D BY SInutl, MEEMBERS, ]~ NALL
WERE _TD_FALL, DPIPING [ TUBING ARE NOT [N FRLL LATH . :

All aspects of the equipment's seismic adequacy have been addressed. N
Evaluated by: SCE, PE Date: __6- 20-03
Evaluated by: 7 . . , ' Date: o~ 2D —0=2

2 ABS Consulting



N 72875 oD2, /?0
Gz Z ff// [

'g WALKDOWN DATA SHEET
oL D . ; P
SHEETZ OF 4.
Equipment ID No. Pr-1/0-% Equip. Class __Instruments on Racks
Equipment Description _ MS PRESSULL  FRANMSMITT2 PT-10-Y
LuBE b1 L22ay
Equipment Location: Bldg. T V517 E Floor El. 237 Room, Row/Col ____
Manufacturer, Model, Etc. __/20SEMIUNT
Drawing No.
Functionality Requirement
1. Function Required MAINTRIN PRESSVLE BOUNIALY & N U
Review Criteria
1. Isinstrument rack of good seismic design for function above (mounting @ N U NA
details, load paths, steel frame and sheet metal structurally adequate, etc.)
2. No other instrument rack concerns @ N
Are the criteria met? ( Y) N U NA
Anchorage ,
1 Does strength appear adequate N U NA
2. Does stiffness appear adequate N U NA
3. Noother concems N N/A
4. Prepare and attach a sketch Y N @
Are anchorages adequate based on judgment @ N U
Interaction Effects
1. Vulnerable components free from damaging impact by nearby @ N U NA
equipment, structures, etc.
2. No collapse of overhead equipment, distribution systems, or masonry walls N U NAWNgE 2
3. No other concemns N
Is equipment free of interaction effects? ' @ N U

Comments TRANSMITTER (S5 SEISMICALY RAOEQUATE.
b STRVNOMNO LISEMOUNT (BASE IS 12OUIED JO _EAST el OF [20ord
VSinG_Expansad _Anenins (Ar Léqsr 3 wsioce )

(Covnnuco o 4. 2D

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

Evaluated by: (\M.S CE, LE Date: ¢~ 20-03
J/f( d -Date: __(> 1O - .2

ZABS Consulting

Evaluated by:
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BQ//\/ o WALKDOWN DATA SHEET
SHEET {p oF 9

System Mﬂ/ MR
Equipment iD No. A7 -7 0 -4 Equip. Class __Instruments on Racks

Comments/Outliers _ 2. 5L0c< WALL O ORTH SIY€E O0F LuBE
OIL _ROIM  JUOCED ROEQUATE 70 ARVor) [N7ERZACTIIAL.
FALL  PATH € BLOLKLD 2BY MNip1d 473  SmRUCT;  MEABL2S,
/E_WALL WERE 790 FAW, JRANSHITIER _RNO__R77ACHSD
TUBINE WOVILO o7 BE N A PRI .

ZABS Consulting



/173875 - Roo0 2 , R
Y/
B&U/l D, 7’ WALKDOWN DATA SHEET

SHEET - OF _§
. =4
EquipmentIDNo. _25-2-/39¢€, p£-2- /34D Equip. Class __Instruments on Racks

Equipment Description ___PS=2< BQ‘CI. . PS-2~34L

/
Equipment Location: Bidg. __ 7UA2BINE Floor El. 237 Room, Row/Col

Manufacturer, Model, Etc. IV/IA

Drawing No.

Functionality Requirement

MArNTRIN PAESS URE BIvadiny oF @

- i i d
1. Function Require INSTRUMENTS A0  RTTACKED

Review Criteria TV G-

1. s instrument rack of good seismic design for function above (mounting @ N U NAwnE L
details, load paths, steel frame and sheet metal structurally adequate, etc.)

2. No other instrument rack concerns @ N

Are the criteria met? @ N U NA

Anchorage :

1. Does strength appear adequate N U NA

2. Does stiffness appear adequate N U NA

3. Noother concemns N N/A

4. Prepare and attach a sketch Y N (EIA‘)

Are anchorages adequate based on judgment @ N Uwo7E |,

Interaction Effects

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

2. No collapse of overhead equipment, distribution systems, or masonry walls U NA

3. Noother concerns

> Q@

Is equipment free of interaction effects? N U

Comments RICK /S SE/ISAMICAUY ROELRQUAIE., RACK (S LICKTLY Loadep

l, RACK CONSISTS JF PULIIE ARNCNeD 70 WAL WITHN 2 129 SKeLL
ANCHORS AND BOLTED 7O HNICENT Lack 21l ([t 2 Bpers «“avrs),
AR b 15 RLEQUATELY AVCNORES AT THE PBASE. 2)1b DOES NO7F MAYE ANY

_I7EMS moynTE] 70 IT. - I STRUMENTS ARE  AOEQURIELY pMovmEd 70

PUAre USwe {1 PoLrs.,
All aspects of the equipment's seismic adequacy have been addressed.

Evaluated by: —F&d{o .S;C-&IT rE Date: __ £ -20-03
Evaluated by: M ; % pate: & - 20— 2%

2 ABS Consulting
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WALKDOWN DATA SHEET

Equipment 1D No.

SHEET %, OF 4
LocqL PANVEL
For. pPl- 2-1¢00

Equip. Class __Instruments on Racks

Equipment Description __ A MS L/VE LRESSVUAE GAVGE

Equipment Location: Bldg. TOREINE. Floor E1.237' Room, Row/Col .
Manufacturer, Model, Etc. N/a

Drawing No.

Functionality Requirement

. - MRINTALN PAESSULE Bouwddry & '
1.  Function Required N U
; GAUCE AND AIPRNES TIHrA/6— @
Review Criteria
1. Isinstrument rack of good seismic design for function above (mounting @ N U NA Nere |
details, load paths, steel frame and sheet metal structurally adequate, etc.) *
2. No other instrument rack concerns @ N
Are the criteria met? O N U NA
Anchorage
1.  Does strength appear adequate N U N/A
2. Does stiffness appear adequate e N U NA
3. Noother concerns N N/A
4. Prepare and attach a sketch Y N
Are anchorages adequate based on judgment @ N Uwie |,
Interaction Effects
1. Vulnerable components free from damaging impact by nearby @ N U NA
equipment, structures, etc.
2. Nocollapse of overhead equipment, distribution systems, or masonry walls N U NA
3. No other concerns N
Is equipment free of interaction effects? @ N U

Comments JACK IS SE/ISMICHLLY AOEQUAT%.,

], RACK ConvsSISTS
_Ptoo| MEMAENS,

0F A PLITE MNOUNTEY 70 TNE WAL wi7rd Norr)Bov7AL
ANVCHOZAGE ~[UOCED ROEQUITE  OUVE _TD  LICHT

WEICNT AND Low Mgss 0F &AVGE,

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

Evaluated by:

Evaluated by:

Ul g See, LE

S

Date: €-20-03

Date: b ZD/ 22
2ABS Consulting




Moy,

A2rERTS

[

o e

V73875 -R-002, R ' Procedure 117387549002

- Revision 0
/477 7. ‘()"77 ’ —‘jé-?— ' gl:;<212,1 of 12
go wAD. ?’ WALKDOWN DATA SHEET
sieer 9y oF 9

PAvEL | Fire
Equipment ID No. __ps-2-12%4 4 pP5-2-134 8 Equip. Class __Instruments on Racks

Equipment Description _/#S57~ RACK F0R pS-2-/13YA w49 ps-2-1348

Equipment Location: Bldg. TVRBNVE. Floor E.237. Room, Row/Col

Manufacturer, Model, Etc. __A//4

Drawing No.

Functionality Requirement
MRITOIN PRESSURE (POUNMIANRY OF @

1. Function Required .2 ustenrs ¢ 4roacitco 7usiAG N U

Review Criteria

1. Isinstrument rack of good seismic design for function above (mounting @ N U NAnNGE |
details, load paths, steel frame and sheet metal structurally adequate, etc.) )

2. No other instrument rack concerns @ N

Are the criteria met? @ N U NA

Anchorage ,

1. Does strength appear adequate N U NA

2. Does stiffness appear adequate N U NA

3. Noother concerns N N

4, Prepare and attach a sketch Y N

Are anchorages adequate based on judgment @ N U,

Interaction Effects

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

2. Nocollapse of overhead equipment, distribution systems, or masonry walls N U NA

3. Noother concemns Y) N

Is equipment free of interaction effects? @ N U

Comments AZICK 1S SEISMIC1 LY JOEQUATE,

[, RACKR_CONSISTS UF PIATE MOUNTED 70 WALL WITH L2/CkErS ANO
2 W2'Q SHELL ANCHIZS. [WSTRUMENTS AE MOVANTED 70 ZfCK
WITH U~ BOLTS  THROUGH RACK PUATE. L4CK IS (IGRTLY LI49E9

All aspects of the equipment's seismic adequacy have been addressed. .
Evaluated by: ?LW SLE, AL Date: __4-29-03

< - .
Evaluated by: /KJ /6(___”" " Date: é -25 — 2

ZABS Consulting
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Attachment 8

Walkdown Infqrmatlon for Boundary Piping 8
Steam to Turbine Bypass Valves (Boundary)
(4 pp including this page)

2ABS Consulting

RISK CONSULTING DIVISION _ Att. 8 -1
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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

14,71,7.4

Piping Drawings

G-191180, G-191181, G-
191182, G-191183,

14,81, 8.2, 83,84

Piping Isometric
Drawings & supports

5920-FS-11, 5920-FS-12,
5920-FS-13, Note 1

14, 10.11, 10.15,

Equipment Drawings 5920-150 sh 1 & 2, §920- 14,
190, §920-12577, 5920-
12550, 5920-12586, 5920-
12584, sht. 1, 2, 34, 5, ‘
5920-12585, 5920-12543,
G-191721, 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 ? 1CCN#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.
2. Revised turbine trip loads evaluated in Ref. 18.

8-3  Active Valve Discussion

~ Referto Ref. 18

2ABS Consulting

RAISK CONSULTING DIVISION

Att. 8 -2
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ATTACHMENT 8

Figure Att.8-2
Boundary 8 Piping: Linkage on Steam Chest

Steam Chest
Valve Linkage
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IZABS Consulting
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ATTACHMENT9

Walkdown Information for Boundary Piping 9
Stop Valve Drains (Boundary)

(8 pp including this page)

& ABS Consulting

RISK CONSULTING DIVISION

Att. 9 -1
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ATTACHMENT9

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 22" 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-1300

Piping Isometric 5920-FS-11, Note 1 14, 10.12
Drawings & supports

Equipment Drawings 5920-4208R2, 5920- 14, 11.15, 11.16, 11.17
PR o e . . 5446R1’ 5920_341OR5 P T

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 DIVISION Att. 9 -2
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stop valve
connections

condenser
7 connection

< ABS Consulting
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Figure Att.9-3: Boundary 9 - Stop Valves’ Drains — Partial iso (stop valve connections to V60-4)
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ATTACHMENT 9

Figure Att. 9-6
Boundary 9 Piping. MOV V60-2C
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Revision 0
ATTACHMENT 10

Walkdown Information for Boundary Piping 10
MS Piping (MSIVs to Stop Valves) (Boundary)

(2 pp including this page)

%T?ABS Consulting

RISK CONSULTING DIVISION 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 21,71
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 1173875-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 .

S ABS Consulting

RISK CONSULTING DIVISION Att. 10 -2
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Atfachment 11

Walkdown Information for Boundary Piping 11
HPCI/RCIC Steam Supply Drains (Boundary)

(19 pp including this page)

¥ ABS Consulting
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ATTACHMENT 11

11-1  Piping Description

Boundary 11 — This seismic boundary piping consists of HPCl 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.11-1.

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.

112 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, Sh1.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

< ABS Consulting

RISK CONSULTING DIVISION 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)

2 ABS Consulting

RISK CONSULTING DIVISION Att. 11-3
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Figure Att.11-2: Boundary 11 Piping Definition (Continued)

Portion of Piping in HPCI Room (Downstream of FCV-43)

(Walkdown performed June 2003)
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Figure Att.11-3: Boundary 11 Piping Definition (Continued)
Portion of Piping in RB Torus Area (Walkdown performed June 2003)
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Figure Att.11-4: Boundary 11 Piping Definition (Continued)

Portion of Piping in Turbine Building

(Walkdown required during RFO-24)
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Figure Att.11-6

HPCI/RCIC — Operator Supports, Valves FCV-23-42 and -43
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.- ATTACHMENT 11
Figure Att.11-7

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

continuing on to

‘ B . B 3% .. connection with

. i of St S S o) g =tnn HPCI drain and -
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Sz 19 Paoe i o 12

WALKDOWN DATA SHEET
Goonp, 1L

System __NPCI DrAlnN

Y
Equip. Class _Piping and Tubing Systems Line Identifier / 2 ? / M é‘b

sHEeT 4 oF /b

NPCl Roonf EL, 213’ FLeat

Bidg. AEACTOR-  TopusS CIMPRATMENT Fioor El £t. 213’
19163 SK.1 ,G191IFF
P&DNo. &/9/11¢ 2 Spec. No.

IsometncNo V){Z HPéT_"I?‘}—rZT gﬁ’ Sal ¢7
L/ZZ HPcl/Ec /¢ p/%n

Pipe/Tubing O.D. ‘ ﬁ Wall Thickness o2 . &D
Material 73\' 2?96 P \\

Insulation Type/Thickness 2" 7 3" uck eqicivr SiticazE

Piping System Bounda

Description PMﬂw 0'F /v/,oc:/ DRAN um: Afccezmé ouwfva— ﬂwv“ 0ﬂ£/2f77m/,

SEE ,omc/.fco ,m/zzé‘o u,ﬂ ,09' /o.

T b n Sewe Mbmo o oo T LinG

Functionality Requirement \

1. Pressure Boundary Integrity @ N N/A

Review Criteria - Piping and Tubin

1.  No visible damage N U NA

2. No significant visible rust/corrosion deterioration N U NA

3. No potentially brittle connections (threaded joints, expansion joints, etc.) N N/A

4. Do the support spans appear to follow requirements (ANSI B31.1 for Y N N/A O Z?— 1
piping, 6-0" max. for tubing) NoTES /., 31 Y NE.

5. Nounusual pipe or tubing attachments N U NA

6. No heavy valves, flanges etc. supported by small bore vent and/or drain pipes N U NA

7. Does the piping configuration at building joints appear to have adequate N U NA
flexibility to accommodate seismic induced differential movement

8. Nofittings (bellows, flexible hoses, etc.) which can be adversely @ N U NA
affected by seismic induced differential movements

9.  No stiff branch piping attached to the main line with potentially C‘D N U NA
significant movements

10. No excessive sagging, crimping or damage to tubing (nro TUEING ) Y N U @

11. No large eccentric masses % N U NA

12. No other concems (if no, comment on separate sheets and attach) N U

Are the criteria met? @ N U

7, -
YZABS Consulting
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WALKDOWN DATA SHEET
/,704( /ﬂ /4 SHEET 2 OF/_Q
System___ MPC! DA~/ o Equip Class _Piping and Tubing Systems
Line Identifier ‘ ! ; L Mé"b
Review Criteria - Supports
1.  No seismically vuinerable supports details: . @ N U NA
One-way stanchions, brackets, etc. allowing piping to slide off NOTE 3

Friction beam clamps without restraining straps
Short fixed end threaded rods

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

( Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc.)
9. Does the load path appear adequate @ U NA
10. No additional concerns (if no, document comments on separate sheet and attach) N
Are the above criteria met? @ N U
Interaction Effects
1. Vulnerable pressure boundary appurtenances free from damaging impact @ N U NA

by nearby equipment, structures, etc.
2. No collapse of overhead equipment, distribution systems, or masonry walls N U NA
3. No other concerns N U NA
Is equipment free of interaction effects? @ N U

_ ) ouTLIéER

Is the piping/tubing system seismically adequate? Y N @ No, 42 ’/

"Comments /- TYOICHL SRS IN NPC) RoonMt RRE. 8’ 70 9 Suckny 1w

AXCESS O0F 7' ANS) B3/:] 72ECOMMENIED, BUT JUILED AOECVTE. BATED
ON EXSTING ANALYSLS RESULTS AVD JUVERNLL SUPPIRT CONE/GYRATION.

2, LARGE COVNC, BLICK BLICKIUT EXISTS [V N WAL oF KPS 2, piec
GOES TNAUCKH PENETRITIONV [ WALL, WALL 15 SEMSMICaLLY
A0EouATE LaseD oN EXST: Cire. [4er, EMJ e, - . /7))

All aspecls of the equipment's seismic adequacy hay,e been addressed.

Evaluated by: \(/MC{ ké Date: &-20-03
Evaluated by: / % -CZ‘Z\\_ Date: /é - 23 - Q_?

2ABS Consulting
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WALKDOWN DATA SHEET
Zovndo /Y sueer 3 or (b
System__ KPC] _Drdm) Equip Class _Piping and Tubing Systems
Line Identifier “ = 2” Mé'b

Comments/Outliers
3. PIPING GOES TMrCUCH N twidtt OF KPC) f2rf, INTD TDRYS
COMPRAT MENT, A 2- 81y Y- BOLT Sp7. ATTRLNES 7 PIPE
A5 177 COMES TRROUSH WALL . SPANS [N TORUS COMPARIMENT
I VICINITY OF _BUCKOUr ARE APBY. 12, TVP. SUAMIATS ARE
U-BoLrs d0 SKorT™ CINTILEVEL RJu/ELES,
Y, Pl RS HIRI SOMTAWLY IN TRAVS  COMPIRTMNT 4Lloa/s
WARLL  Apex, 18 RBIVE Flose. ONE SECTrHA) GF PI0E IS
IV ACCESS]BLE  FOR INSPETTON OF SUPPIRT SPINS oM FLIOR [4ND
FLom_EXIST, (40080 ¥ pLpzrond. ovriien wo, -7
SUPPONLT SPANS  RAE UNKVO LM, '
RECOMMENDE) RESHIUIION L EAECT SCHFRROLIING 0L (AVQE2S
IN  QREA 70 DETELMINE SPANVS.
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WALKDOWN DATA SHEET
%Jp;—/l—-— SHEET ﬁ‘ or/b

System __2CIC DRR/IN

Equip. Class _ Piping and Tubing Systems Line Identifier \ M1

2CIC CORNER Y £L. FTEN
Bldg. __ R&EACTOA Floor El. 70RVS COMPARTMENT

P&ID No. cf/wﬂt/ nHT i Spec.No. _ €&#2 = 4.
Isometric No. ‘// .Z Hbc I / ic Mﬂ/

Pipe/Tubing O.D. \ Wall Thickness _ ¢4 20

Material 9\07??6 \0 ‘L/\/

Insulation Type/Thickness _ 2" 7 3" 7K CHLUI UM SIUCATE

Piping System Boundary
Description 2IRIION OF RLCIC DRAUN LINE, ACCESSIZLE DURING= LIVZ ORELATI?Y,
SELE RTTRCHED MARKAI- VAR P RlD.

Functionality Requirement

1.  Pressure Boundary Integrity N N/A

Review Criteria - Piping and Tubing

e ©

all oA

No visible damage N U NA
No significant visible rust/corrosion deterioration N U NA
No potentially brittie connections (threaded joints, expansion joints, etc.) N U NA
Do the support spans appear to follow requirements (ANSI B31 1 for N U. NA
piping, 6'-0" max. for tubing) WerE |,

5. No unusual pipe or tubing attachments N U NA

6. No heavy valves, flanges etc. supported by small bore vent and/or drain pipes N U NA

7. Does the piping configuration at building joints appear to have adequate Y) N U NA
flexibility to accommodate seismic induced differential movement

8. No fittings (bellows, flexible hoses, etc.) which can be adversely @ N U N/A
affected by seismic induced differential movements '

9. No stiff branch piping attached to the main line with potentially @ N U NA
significant movements

10. No excessive sagging, crimping or damage to tubing ( MO TUBIVG) ' N U @

11. No large eccentric masses é N U NA

12. No other concerns (if no, comment on separate sheets and attach) N U

Are the criteria met? ® N U

2 ABS Consulting
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WALKDOWN DATA SHEET

,300”\/9 . SHEETE or/b

System 72 1< D’(é" 7 / Equip Class _Piping and Tubing Systems

Line Identifier ‘ u \4 -—D

Review Criteria - Supports

1. No seismically vulnerable supports details: @ N U NA
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 U NA
3. No unusual design N U NA
4. No customized parts used in place of catalog parts, which appear inadequate N U NA
5. Free of support details which appear to have been inappropriately altered N U NA
6. No visible damage N U NA
7. No inappropriate support settings (bottomed spring hangers, etc.) N* U N/A
8. Do concrete anchors appear to be adequate N U N/A
( Bolt centerline distance to: edges, adjacent bolts, abandoned holes, etc.)
9. Does the load path appear adequate @ U N/A
10. No additional concemns (If no, document comments on separate sheet and attach) & N
Are the above criteria met? @ U
Interaction Effects
1. Vulnerable pressure boundary appurtenances free from damaging impact @ N U NA
by nearby equipment, structures, etc.
2. No collapse of overhead equipment, distribution systems, or masonry walls @ N U NA
3. ° No other concemns N U NA
Is equipment free of interaction effects? @ N U
Is the piping/tubing system seismically adequate? @ N U

‘Comments /v _SpaNS _APRX. SemE& AS B3l LECOMMESIED,

2. TP/m» Roppere  fu Anare Carszitevon. Nin U-Es T

Gde 5\/%1»!5;%1 Ad oot <. ( Z Ifén, ﬁuf\nyb‘\ %'T-P'z)

/

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

Evaluated by: W /QC{‘ 6 Date: §-20-03%

—

Evaluated by: ﬁ FZ(\ pate: _(_-Zo-D

JZABS Consulting
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WALKDOWN DATA SHEET

Bountz /A sveet Mor (o
System NOCI DrRAIN 081D No. @ﬁ " Q)l\ LS

Valve.IDNo. __£FCtV-23-Y 2. Equip. Class Valves

F .
Valve Description W" Isometric I;Jo. VY Z -NPC] LCIC DXAlr

Valve Location: Bidg. ___ REACTOR Floor E1. 212" Room, RowiCol WAL 00
Manufacturer, Model, Etc.

Drawing No.

Functionality Requirement
1.  Valve state change required ' Y @ i

c

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/A
N/A VO7E |,

zZ2ZZ2Z
cccc

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

c

N/A

U NA
N/A
N/A

2 ZZ2Z Z
c

Is equipment free of interaction effects? T o U

PR VP

. Is equipment seismically adequate? N U

Comments !+ 70P OF VALVE OLERATOR. 1S INIEPENOENTLY SUPLPORTE) FroM _pPIAE
WITH R RICIO U= BOLT SUPPPAT [ TWo WAY MHORIZoNIAL SulpILT). PIPE 1S
1"P, NowevEL PIPE IS ALSO  RIGIOLY SULPORTED [N _THNE VICIn/IY ofF
TRE VALVE IN BoTN NORIZoNTRL QWO VERTICAC DIRECTII/S., VYICE) RPELGUATE
SInel BOIN VALVE OPEAATVIR. AT  PIPE ALE  DELU. SULPIHTEY.

2, & PIPE TO 79P 0F OPERATOR (S AprX. 5597 THIS 15 GREATEA TH9N
UM _oF _YSY FIR DIAPNRACIM VALVES, BUT JUVICK) HIEQUATE
SIVCE OPEAATOR. RND PIPE ARRE WELL. SULPORTES,

All aspects of the equipment's seismic adequacy have been addressed.
Evaluated by: Wﬁcf T PE Date: _ 6~ 20-03
Evaluated by: / < M Date: b ~ZD- o2

ZABS Consulting
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WALKDOWN DATA SHEET
Bourle, I/ SHEET/_é OF Zé .

System __ MAC) DRAIN P&ID No. é‘] *\3 “ ( gf)

Valve. ID No. F C |/ - 23 '.Lh% Equip. Class Valves

Valve Description A'O\// Isometric No. VY Z=H#AC] RLIC DRAIN

!

Valve Location: Bldg. _ 2&A4CIoR. Floor EL. .2 \% - ?) Room, Row/Col #PC! 21oM
Ménufacturer. 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 N/A NOTE 2.
2. Do valve power and control utilities have adequate slack N U NA
3. Valve operator is not supported independently of pipe N U N/A po7e |,

- Are the criteria met? N U
Interaction Effects
1.  Vulnerable valve components free from impact by nearby equipment @ N U NA
or structures

2. No collapse of overhead equipment, distribution systems, or masonry walls N U NA

3. Are any required electrical controls free of water spray interactions N U NA

4. No other concerns N N/A

Is equipment free of interaction effects? . L e @ N' U
Is equipment seismically adequate? @ N U

Comments fr SEE MOTE | F3l FCV-23-Y72
Z, SKL WNVOTE 2 [FoR LCv-23-4 2-

THIS VBLVE 1S TME SAME RS FLV-23-42

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

Evaluated by: _W ~ SCE PL Date: __4-29-03
/K DA

Evaluated by: Date: é - 10 - DZ

Pa

3ZABS Consulting
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Procedure 11 75-P-002

‘ WALKDOWN DATA SHEET
Bewnld, 1] sveet/Yor /b
v | DIF 4
System ___RCIC DrAIN P&ID No. é]~ | D ,
Valve. ID No. £Fev-13- 34 Equip. Class _ Valves
. h )
Valve Description A® ‘ Isometric No.‘l YL" H(Cj— %V— - Oﬂ_A'\"
1 2
Valve Location: Bidg. _ 2&A4-CT24- Floor El. 2 ! ?2 "\ __ Room, Row/Col 2L/C CapAkt
2
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 N/A NCTE 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 N/ANOTE | .
" Are the criteria met? ' Y N U
Interaction Effects
1. Vulnerable valve components free from impact by nearby equipment N/A
or structures
2. No collapse of overhead equipment, distribution systems, or masonry walls U NA
3. Are any required electrical controls free of water spray interactions N/A
4. No other concerns N/A

Is equipment free of interaction effects? U

. Is equipment seismically adequate? N U

QDR D

Comments /v T30 0F OPERATDA 1S INQELENPENTLY SUPLORIED frosl LPlAc :
WITN A 721610 U= BOCT SUAIRT (TWo WAy FINIZ0AFALY, PIoE 1S ALSO /26100
SUPPORTED [N VICIn 1Y oF yntves (TYP. SB7. R2CIC -NO =112 &), SVt
ADEQUATE. SInCE BOTH VAWVE OPERATOR. NNV FProf ARE WAL SUPPIRTED,
2. & PIPE_TO TP OF OPERATOR IS AppY. SS", TWIS IS GREATXR THAN
LMIr OF Y5V FIL DINOYR46M VALVES IN DATR 2BasE, ur JUILRD
ROEQUATE. SINLE - QPERATIL RNO JIPE ARRE WELL "ZUPPOATEY.

_ All aspects of the equipment's seismic adequacy have been addressed.
Evaluatedby: _ S CFI N 5 Ler PE Date: 6~ 20-03

e’
Evaluated by: te /é/?(‘_ Date: b “ZD -0 3
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WALKDOWN DATA SHEET

sHeeT/S oF /&
B GARNTH

System /&QCM”U P&ID No. \
Valve. ID No. F C \r’ \3 "3{ Equip. Class Valves
Valve Description PS@\J—/ lsometnc No \/\/i ﬂ ( Lj’/ KL\C.}’Uhr\

RLIC Corval
Valve Location: Bldg. __ /24 CTOR Floor EI. Z\; - a Room, Row/Col _A~220M

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 N/IA MITE 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 N/ANorE 1
Are the criteria met? N U

Interaction Effects

1. Vulnerable valve components free from impact by nearby equipment @ N U NA

or structures

2. No collapse of overhead equipment, distribution systems, or masonry walls N U NA

3. Are any required electrical controls free of water spray interactions N U NA

4. No other concerns N N/A

Is equipment free of interaction effects? (9 N U
Is equipment seismically adequate? @ N U

Comments l. SEE NoyE | Forn. FcvV-[(3-3Y¢
2, SE€EE NITE 2. For. [ CV-13-34

All aspects of the equipment's seismic adequacy have been addressed.
Evaluated by: \/Dﬂgk-r—"‘“ ScE, [ Date: G-20-03

Evaluated by: / f /)C Date: 6 2D -0 2
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WALKDOWN DATA SHEET

Gounly. /! sieer &b o (&

System __ 2C/C DA/ P&ID No. @ ’]ﬁ IPFLI’

Valve.IDNo. ___FCV=-/3- 32 Equip. Class Valves
Valve Description lsomftric Nom" “fcl / {2 cie. D @ﬁ“s
22c1C Conver
Valve Location: Bldg. __REALTOR Floor El. 2; l § ‘ ' , Room, Row/Col _/209/9
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 N/AANTE 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 N/ANOTE ).
Are the criteria met? N U
Interaction Effects
1. Vulnerable valve components free from impact by nearby equipment @ N U NA
or structures )
2. No collapse of overhead equipment, distribution systems, or masonry walls N U NA
3.  Are any required electrical controls free of water spray interactions N U NA
4. No other concerns N N/A
Is equipment free of interaction effects? @ N U
Is equipment seismically adequate? ( Y) N U

Comments [» S&£ WNo7E | Fop FCVU-[3-34
2, SEE NoTE 2 £ FCV-/3-3Y

All aspects of the equipment's seismic adequacy have been addressed.
Evaluated by: _\W Sce, LE Date: &-20— 03
Evaluated by: ,K . M—_. pate: __ & Zo—2 2

IZABS 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.

heAt AL #ABS 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 At A-( +ZABS Consulting



1173875-R-002, Revision 0, Attachment A Procedure 1173875-P-002

Revision 0
June 13, 2003
Page 6 of 25

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 leasttwo 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-J- EABS 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.

Sht Att. A-@ 3IZABS Consulting
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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 different 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 potentiai 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. ltems
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 };on pipe is a potential problem since it does not havé the
strength or ductility of steel, and usually has low capacity connections.

3. Branch lines out to their first support could be a potential concem 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

shtAtt. A- 9 32ABS 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 suppbrts (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 biping 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.

 ShiAtLA- 1O %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.

sntatA-|| ZABS 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 altemate leakage path piping and equipment.

Applicafion 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
resuited 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 systerﬁ 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.

ShtAtt A-{Q ¥2ABS Consulting
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Piping and pipe supports should be reviewed for the following to assure database
representation:

o The piping configuration must have adequate flexibility to accommodate its
thermal loading. The concem is that piping that appears highly stressed due to
normal operating loads may perform poorly under an additional seismic load.

o 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.

o The adequacy of pipe support installation (e.g., spring hanger settings, sliding
supports which may have been restrained to preclﬁde 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.

e 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 lines 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.

o 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.

e 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 Pipe and Pipe Support 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 u.sing 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 '
presshre 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
tubirig) 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.

o 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. )

e Assess the anchorage and presence of an adequate load path. Where judged
appropriate, prepare field data on component anchorage.

o 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: '

e 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.

o The concrete is sound with no significant cracks in the vicinity of the anchor bolt.
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e 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.

o The distance between the bolt and any free concrete surface is greater than
approximately 10 time the bolt diameter.

‘o The boltis 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 Allow. Bolt
Diameter Projection
(Inches) (Inches)

3/8 1/2

1/2 5/8

5/8 7/8

3/4 1-112

1 112

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 boit.
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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:

e Check for weld burn-through on thin sections.
» Limit weld thickness, t, to thickness of thinner part being connected.

o If plug welds are found and required to take tension loads, they are tobe
considered as an oultlier.

3ZABS Consulting
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TABLE 5-1

NOMINAL SUGGESTED SPANS PER ANSI B31.1

Nominal Suggested
Maximum Span (feet)

Outside _ Steam,
Nominal Pipe Gasor -
Pipe Size Diameter Water Air
(inch) (inch) Service Service
1 1.315 7 9
2 2.375 10 13
3 3.50 12 15
4 4.50 14 17
6 6.625 17 21
8 8.625 19 24
10 , 10.75 21 26
12 12.75 23 30
16 16.00 27 35
20 20.00 30 39
24 24.00 32 42
30 30.00 33 44

Note: Does not apply where there are concentrated loads between supports such as
flanges, valves, etc.
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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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Figure 5-2: Limits of experience data for motor operated valves, and substantial
piston-operated valves.
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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 equipmént attributes such as mass, size,
su-pport 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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1173875-R-002, Revision 0, Attachment A

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). '

Sht Att. A-25> IZABS Consulting



1173875-R-002, Revision 0, Attachment A Procedure 1173875-P-002
, Revision 0
June 13, 2003
Page 25 of 25

9.0 REFERENCES

1. USNRGC, "Generic Letter 87-02, Verification of Seismic Adequacy of Mechanical and
Electrical Equipment in Operating Reactors, Unresolved Safety Issue (USI) A-46,”
February 1987.

2. SSRAP Report, “Use of Seismic Experience Data to Show Ruggedness of
Equipment in Nuclear Power Plants,” Senior Seismic Review and Advisory Panel,
Revision 4.0, February 28, 1991.

3. Bishop, Cook, Purcell, and Reynolds; EQE Incorporated; MPR Associates, Inc.;
Stevenson and Associates; URS Corporation/John A. Blume and Associates,
"Generic Implementation Procedure {GIP) for Seismic Verification of Nuclear Plant
Equipment,” Revision 2 Corrected 2/28/91.

4. ABS Consulting, "Quality Assurance Manual,” Revision 6', December 9, 2002.

5. EPRI Report NP-5228, “Seismic Verification of Nuclear Plant Equipment
Anchorage,” Electric Power Research Institute, Palo Alto, CA, prepared by URS
Corporation/John A. Blume & Associates, Engineers, Revision 1, June 1991.

6. EPRI Report NP-7149, “Summary of the Seismic Adequacy of Twenty Classes of
Equipment Required for Safe Shutdown of Nuclear Plants,” Electric Power Research
Institute, Palo Alto, CA, prepared by EQE, Inc., March 1991.

7. EQE Incorporated, "Piping Seismic Adequacy Criteria Recommendation Based on
Performance during and after Earthquakes”, 2 Volumes. Prepared for the Electric
Power Research Institute, RP-2635-1, February 1987.

8. 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.

9. EQE Incorporated, "Power Piping During and After Earthquakes,” Vol. 1. Prepared
for the Electric Power Research Institute, San Francisco, CA, 1986.

10. GE Nuclear Energy Document NEDIC-31858P-A, “BWROG Report for Increasing
MSIV Leakage Rate Limits and Elimination of Leakage Control Systems,” August
1999.

11. ASME/ANSI B31.1, “Power Piping,” 1967, 1977 & later Editions.

SHALAZD IZABS Consulting



1173875-R-002, Attachment A. ] Procedure 1173875-P-002
' Revision 0
June 12, 2003
Page Al of 12

ATTACHMENT A

WALKDOWN DATA SHEETS

ZABS Consulting



1173875-R-002, Attachment A. Procedure 1173875-P-002

Revision 0
June 12, 2003
Page A2 of 12
WALKDOWN DATA SHEET
SHEET _ OF __

System

Equip. Class __Piping and Tubing Systems Line ldentifier

Bidg. Floor EL.

P&ID No. Spec. No.

Isometric No.

Pipe/Tubing O.D. Wall Thickness

Material

Insulation Typen'hickn;;s

Piping .System Boundary

Description

Functionality Requirement _

1.  Pressure Boundary Integrity Y N N/A

Review Criteria - Piging and Tubing

1. No visible damage Y N U NA
2. No significant visible rust/corrosion deterioration Y N U NA
-3.  No potentially brittle connections (threaded joints, expansion joints, etc.) Y N U NA

4. Do the support spans appear to follow requirements (ANS! B31.1 for Y N U NA
piping, 6'-0" max. for tubing)

5. No unusual pipe or tubing attachments Y N U NA

6. No heavy valves, flanges etc. supported by small bore vent and/ordrainpipes Y N U N/A

7. Does the piping configuration at building joints appear to have adequate Y N U NA
flexibility to accommodate seismic induced differential movement

8. Nofittings (bellows, flexible hoses, etc.) which can be adversely Y N U NA
affected by seismic induced differential movements :

9. No stiff branch piping attached to the main line with potentially Y N U NA
significant movements

10. No excessive sagging, crimping or damage to tubing Y N U NA

11. No large eccentric masses Y N U NA

12. No other concerns (if no, comment on separate sheets and attach) Y N U

Are the criteria met? Y N U
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WALKDOWN DATA SHEET
SHEET _ OF ___
System Equip Class _Piping and Tubing Systems
Line Identifier
Review Criteria - Supports
1. No seismically vulnerable supports details: Y N U NA
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 NA
3. Nounusual design Y N U NA
4. No customized parts used in place of catalog parts, which appearinadequate Y N U NA
5. Free of support details which appear to have been inappropriately altered Y N U NA
6. No visible damage Y N U NA
7. Noinappropriate support settings (bottomed spring hangers, etc.) Y N U NA
8. Do concrete anchors appear to be adequate Y N U NA
( Bolt centerline distance to: edges, adjacent bolts, abandoned holes etc.)
9. Does the load path appear adequate Y N U NA
10. No additional concems (If no, document comments on separate sheetand attach) Y N
Are the above criteria met? Y N U
Interaction Effects
1. Vulnerable pressure boundary appurtenances free from damaging impact Y N U NA
by nearby equipment, structures, etc.
2. No collapse of overhead equipment, distribution systems, or masonry walls Y N~ U NA
3. Noother concerns Y N U NA
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: _

sm.mm-ZS

< ABS Consulting



Wy et e

1173875-R-002, Attachment A.

System

Procedure 1173875-P-002
Revision 0

June 12, 2003

Page A4 of 12

WALKDOWN DATA SHEET

SHEET __ OF __

Line ldentifier

Equip Class Piping and Tubing Systems

Comments/Outliers
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WALKDOWN DATA SHEET
SHEET__ OF __
System Equip Class _Piping and Tubing Systems
Line Identifier
Comments/Outliers
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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

Drawing No.

Functionality Requirement

1.  Valve state change required

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? o o

Interaction Effects

1. Vulnerable valve components free from impact by nearby equipment
or structures
2. Nocollapse of overhead equipment, distribution systems, or masonry walls
3.  Are any required electrical controls free of water spray interactions
4. No other concerns

Is equipment free of interaction effects?

. Is equipment seismically adequate?

Comments

N/A
N/A
N/A

< << =<
zzzz
cccc

N/A

U NA
U NA
N/A

< < =<=<=< <
z z zzz =

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 i
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/pumponcommon Y N U N/A
base, shaft restraint, nozzle loadings, utility line slack etc.)

2. No other concerns . Y N

Are the criteria met? Y N U NA
Interaction Effects

1.  Vulnerable pump components free from impact by nearby equip. or structures Y N U N/A
2. - No collapse of overhead equipment, distribution systems, ormasonrywalls- Y "N U NA-
3. Are anyrequired electrical controls free of water spray interactions Y N U NA
4. No other concems Y N U

Is equipment free of interaction effects? Y N U NA
Anchorage

1. Does strength appear adequate Y N U NA
2.  No vibration isolators Y N U NA
3. Does load path appear adequate Y N U NA
4.  No other concems Y N

5. Prepare and attach a sketch. Y N

Are anchorages adequate based on judgment? Y N U

Comments

Al éspects 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. Floor El. Room, Row/Col.
Sketch By: Date:
Verified By: Date:
Sht. Att A -35
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WALKDOWN DATA SHEET
SHEET __ OF __

Vessel ID No. Equip. Class Horizontal Vessels
Vessel Description
Vessel Location: Bldg. : FloorEl. _____ Room, Row/Col ____
Manufacturer, Model, Etc.
Drawing No.
Functionality Requirement
1.  Pressure Boundary Integrity Y N U

Review Criteria

1. s vessel of good seismic de§ign for function above (Vessel to support
connections, support system design, differential story support etc.)

2. No other vessel concemns

Are the criteria met?

Anchorage

1.  Does strength appear adequate
2. Does load path appear adequate
3. Noother concerns

4. Prepare and attach a sketch

Are anchorages adequate based on judgment

Interaction Effects

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

"2.  No collapse of overhead equipment, distribution systerﬁs. or masonry walls

3. Noother concemns
Is equipment free of interaction effects?

Comments

Y N U NA

Y N

Y U NA
Y N U NA
Y N U NA
Y N N/A
Y N

Y N U

Y N U NA
Y N U NA
Y N

Y N U

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

Drawing No.

Functionality Requirement

1.  Function Required
Review Criteria

1. s instrument rack of good seismic design for function above (mounting
details, load paths, steel frame and sheet metal structurally adequate, etc.)
2. No other instrument rack concemns

Are the criteria met?
Anchorage

Does strength appear adequate
Does stiffness appear adequate
No other concerns

Prepare and attach a sketch

ol s

Are anchorages adequate based on judgment
Interaction Effects

1. Vulnerable components free from d.amaging impact by nearby
equipment, structures, etc.

- 2. No collapse of overhead equipment, distribution systems, or masonry walls

3. No other concems
Is equipment free of interaction effects?

Comments

Y N U NA

Y N

Y N U NA
Y N U NA
Y N U NA
Y N N/A
Y N N/A
Y N U

Y N U NA
Y N U NA
Y N

Y N U

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 1D No. Equip. Class
Equipment Description
Equipment Locatior;: Bldg. FloorEl. _____ Room, Row/Col _____
Manufacturer, Model, Etc.
Drawing No.
Functionality Requirement
1.  Function Required(Specify) Y N U

Review Criteria
1. s component of good seismic design for function above

(sr;ecify)

Y N U NA

Are the criteria met?
Anchorage

1. Does strength appear adequate
2. Does stiffness appear adequate
3. No other concems

4. Prepare and attach a sketch

Are anchorages adequate based on judgment
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. Nother concems

Is equipment free of interaction effects?

Comments

Y N U NA

Y N U NA
Y N U NA
Y N NA
Y N

Y N U

Y N U NA
Y N U NA
Y N

Y N U

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

Evaluated by: Date:

Evaluated by: Date:
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SEISMIC REVIEW TEAM QUALIFICATION SHEET
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Seismic Review Team Qualification Sheet

1.0 Name:

2.0 Company:

3.0 Position:

4,0 Education:

5.0 Professional engineers registration:

6.0 Engineering discipline:

7.0 Areas of expertise;

Experience Years Experience

7.1 Knowledge of failure modes

7.2 Knowledge of nuclear design standards &
nuclear seismic design practice

7.3 Seismic capability evaluations

74 Knowledge of equipment
- Nuclear
- Heavy industrial process plants
- Fossil fuel power plants

7.5 Conduit/Cable tray evaluations

8.0  Training Courses

9.0  Other qualifications

Signature:, Date:
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ATTACHMENT C

TRAINING SESSIONS RECORDS
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Training Sessions Records

Instructor:

Designated Attendees:

Print or Type Name Initial * Signature *

Date

My signature/initials attest lo my having read the training materials and having a general understanding of the subject matter.
As of now, any questions | might have had regarding session subject matter have been answered to my salisfaction.
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