February 3, 1994
'Docket No. 50-390 ' :

APPLICANT: Tennessee Valley Authority (TVA)
FACILITY: Watts Bar Nuclear Plant, Unit 1

SUBJECT: MEETING SUMMARY - JANUARY 18, 1994, MEETING TO DISCUSS TECHNICAL
ISSUES REGARDING USE OF U-BOLTS AS PIPE CLAMPS (TAC M79718)

REFERENCE: Meeting notices by P. S. Tam, Januaky 3, 1994

The referenced meeting notice announced a management meeting between NRC and
TVA representatives to discuss issues regarding TVA’s use of U-bolt supports
on safety-related systems at Watts Bar Unit 1. However, due to a snowstorm in
Tennessee, TVA participants were prevented from participating in person so a
technical discussion was held by telephone in place of the management meeting.
Enclosure 1 is the list of meeting participants.

Enclosures 2 through 4 are handouts provided by TVA for the meeting.

Enclosure 2 is the collection of slides used. Enclosure 3 is a "talking
paper" that TVA used, outlining a proposal to resolve the staff’s concerns
about the U-bolt supports. Enclosure 4 is a table delineating information on
size, type, deflection, preload, etc., for all the U-bolt supports. The staff
asked questions to obtain clarification on the handouts.

No conclusion was rendered by the staff. Participants agreed to hold a
management meeting on January 28, 1994 to follow up (the meeting was announced
by a notice dated January 19, 1994, and was cancelled on January 28, 1994).

Original signed by
Peter S. Tam, Senior Project Manager
Project Directorate II-4
Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation

Enclosures:

1. Participants and Observer List
2. Slides

3. Draft Letter

4. [Information on U-bolt supports
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Name

James Adair*
Terence Chan

R. L. Cloud*

W. L. Elliott*
John Fair

Fred Hebdon
Roger Huston*
W. A. Massie*
R. Milhiser*

W. J. Museler*
James Norberg
Dwight E. Nunn*
George Pannell*
Per Svennseon*
Peter Stanish*
Peter Tam

Glenn Walton*

H. Lee Williams*

ENCLOSURE 1

LIST OF PARTICIPANTS

WATTS BAR MEETING TO DISCUSS U-BOLTS

January 18, 1993

Affiliation

TVA Civil Ehgineering
NRC/NRR/Mechanical Engineering Branch

- R. L. Cloud & Associates (TVA contractor)

TVA Watts Bar Engineering

TVA Watts Bar Site Licensing
NRC/NRR/Project Directorate II-4
TVA Rockville Office

TVA Watts Bar Site Licensing

TVA

-TVA Watts Bar Site VP

NRC/NRR/Mechanical Engineéring Branch

TVA .

TVA Watts Bar Site Licensing

R. L. Cloud & Associates (TVA contractor)
TVA

NRC/NRR/Project Directorate II-4

NRC Senior Resident Inspector at Watts Bar
TVA Civil Engineering :

* denotes participation by telephone
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AGENDA

®  OPENING REMARKS - W.MUSELER

®  TECHNICAL BACKGROUND/ |
WBN U-BOLT PROGRAM . | L. WILLIAMS

®  REMAINING QUESTIONS/ ,
- PROPOSED RESOLUTIONS L. WILLIAMS

¢  CONCLUDING REMARKS S ‘ - D. NUNN
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TECHNICAL BACKGROUND

EIPING SYSTEM ANALYSIS
-  Tpipe Computer Program
-  Lumped/Distributed Mass Model (Centerline Representation)
-  Pipe Supports Modeled as "Rigid"

= Tpipe Post Processor Used to Address Load Combinations for
. Loads at Supports, Stresses in Pipe and Code Compliance

PIPE SUPPORTS ANALYSIS
- FAPPS Computer Program and/or Manual Calculations

= Compliance with Criteria, Including Support Deflection

Max from Tot. Des LOAD < 1/8"

(Includw Strut or snubber and structural steel, but does not
include local pipe deflection, baseplates and anchor bolts)

| | Max of MDL, Seismic and DYN < 1/16"
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Testing - Dynamic and Static
Analysis

A@Mu Criteria
Installation Procedures

P.ae

Mmmmmmmm_mm_c:m R. L. Cloud and Associates

®  Stability Assurance
L Bellevme'Washers
¢ Preload_
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o U-3BOLTS ON CLASS 1 PIPING
° APPLICATION TO FITTINGS

¢  PIPE WALL VS SUPPORT DEFLECTION

P.av
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STAFF QUESTION
Use of U--Bolts on Class 1 Piping

IVA TECHNICAL POSITION
* PIPESTRESS ASME I, Sub. NB-3228.3

¢ Plastic Analysis ~ Loadings do not exceed 2/3’s of Plastic
- Analysis Collapse Load (Pc).

e U-Bolt stress limited to 60% Yield Stress or 50% of Ultimate
Strength of U-Bolt material.

* Maximum U-Bolt stress from applied loadmgs limited to 90% of
U-Bolt material Yield Stress.

¢ Above limits are substantially more conservative than ASME
Section IIX, Subsection NF for component supports.

RESOLUTION
In order to achieve prompt resolution and provide added safety assurance:

*  All U-Bolt support designs on Class 1 plpmg, regardless of pipe size, to
be eliminated (19 supports).
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Use of U~Bolts on Fittings

TVA TECHNICAL POSITION
¢ Elbows most limiting fittings.
° Elbow'responds by ovalizidg.
®  U-Bolt reduces ovalization (U-Bolt increased stiffness).
® U-Bolt restrains radial deflection.

® . Ovalization - Second order effect relatwe to seismic, thermal and dead
weight loading

= Considered in conservatism and design factor of 1.5 in
methodology. -

- Table 1 of 10/25/93 submittal to NRC.

- 32% margin for worst U-Bolt case located on
an elbow,

RESOLUTION

In order to achieve project resolution and provide added safety assurance:

® All U-Bolts to be eliminated on all fittings (elbows, reducers, valves and
tees) in safety related pipe, regardless of pipe size (49 supports).
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STAFF QUESTIONS

Effect of potential pipe wall deflection from maximum strut design load on FSAR
support deflection limits.

Effect of pipe wall deflection on U-Bolt preload.

Lo

~ ®  Pipe supports are designed in accordance with FSAR deflection criteria:
S 1/16 inch for maximum of seismic, dynamic and MDL
< 1/8 inch for total load

®  This ensures the rigid support assumption in the piping analyses is not
ViOlated. g

® ASME Code, industry practice, does not require a check of local pipe
wall deflections in support design. ‘
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LOCAL DEFLECTIONS
. (Cont’d)

RESOLUTION
® Additional criteria beyond WBN U-Bolt support design methodology.

® For U-Bolt supports used in conjunction with pinned struts or snubbers:

-  Support deflection (a,) (previously calculated) plus local pipe
deflection (a)

- Effect of Belleville washer stiffness for collars designed with
gaps is included in a

- Combihed or composite deflection (a) (a, = a, + a,) used (o
conservatively demonstrate compliance with FSAR support
. deflection criteria.

- In addition, a bypothetical approach used to assess the iinpact
of local pipe wall deflection on U-Bolt preload.

o Local pipe wall deflection assumed to totally |
- translate to pipe centerline.

J Belleville washer spring load must remain ‘
equal to or greater than the initial U-Bolt |
preload. |

® Applying above approach, composite support deflections (a,) that exceed
the FSAR deflection criteria, or pipe wall deflections that result
hypothetically in reduction of U-Bolt preload below initial preload, will be
modified or removed. '

®  Present tabulation indicates a total of 52 supports to be modified or
removed. | :
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SUMMARY PROPOSED MODIFICATIONS

° CLASS 1 PIPING

-

o FITTINGS

) DEFLECTION

TOTAL

K

19

49

120

P.13
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CONCLUDING REMARKS

TOTAL P.1S
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Gentlemen:
Introduction
The Ténnessee Valley Authority ("TVA") has undertaken
substantial efforts to address and resolve NRC staff questions
regarding U-bolt pipe support designs at the Watts Bar Nuclear

Plant ("WBN"). These efforts have included the development of a
- comprehensive U=~bolt design methodology and associaped criteria,

pinned struts or shubbers, and the conduct of additional (and the
confirmation of prior) U-bolt support testing, as well as numerous
meetings with the Staff. TVA believes that its efforts have
provided substantia) evidence, consistent with accepted industry
pipe support design practices, of the adequacy of these designs to
perform their intended safety functione.

However, TVA recognizes that there remain some Staff gquestions
related to U-bolt support designs. TVA believes that these
questions can be resolved on a technical basis. Nevertheless, in
view of :the current schedule for WBN start-up, and the additional
effort involved in addressing those remaining questions, TVA has:
elected to eliminate or modify approximately 120 U-bolt supports at
WBN. These changes provide added assurance that the WBN U-bolt
support designs will perform their intended safety functions, and
satisfy applicable design standards. TVA believes that these
changes address the remaining staff questions.

The proposed disposition of the remaining questions is
described below.

Discussion

Overview

The proposed modifications, described below, provide for the
elimination of U=polt support designs on Class 1 piping (19
-~ supports) and on fittings on safety-related piping (49 supports),
regardless of pipe size. In addition, applying several
conservative assumptions related to consideration of local pipe
wall deflections, TVA proposes to remove or modify an additional %2
U-bolt supports. In total, TVA proposes to remove or modify 120
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supports.1

Proposed Modifications

Class 1 Pipe Supports: To resolve Staff questions regarding
U-bolt applications on Class 1 piping, TVA proposes to eliminate U-
bolt support designs on Class 1 Piping, regardless of pipe size.

TVA has tabulated a total of 19 U-bolt support designs on
Class 1 piping. '

Fittings : In order to resolve Staff questions related to U~
bolt pipe support designs on fittings, TVA proposes to eliminate U-
bolt support designs located on fittings in safety-related pipe
(elbows, reducers, valves and tee’s), regardless of pipe size.

TVA has tabulated a total of 49 U-bolt supports located on
fittings in safety-related piping. :

tions: TVA will eliminate or modify U-bolt
support designs based on a conservative application of the current
TVA support deflection criteria. Specifically, TVA will include
local pipe wall deflections in its calculation of U-bolt support
deflections. The local deflection of the pipe wall considering the
stiffness of the pipe, U-bolt and cross member under design
loadings, will be calculated. This local pipe wall deflection will
be added to the standard U-bolt pipe support structural deflection
previously calculated as part of the normal Code of Record support
calculations. (Consideration of gaps between the Belleville washer
collars and the support will be accounted for by including the
Bellaeville washer stiffness as part of the above composite
stiffness.) This combined deflection will be used to assure
satisfaction of the WBN FSAR-defined deflection criteria:

o] Deflection less than 1/16th inch for the greater of
seismic/dynamic load condition from pipe stress

Modifications anticipated with respect to the U=bolt
support designs for which the composite deflection does
not satisfy the deflection criteria may inveolve one of
several design changes, including (1) addition of formed
saddles to existing U-bolt configurations, (2)

~elimination of the support, (3) elimination of the U-bolt
degign and substitution of a pipe clamp, or (4)
modification to a box frame support. As noted, U-bolt
designs on Class 1 pipe and on safety-related pipe
fittings will be eliminated.

2
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caleulation or minimum design load.

o Deflection less than 1/8th inch for maximum strut load
condition (deadweight, thermal, seismic/dynamic).,

Further, TVA proposes to apply a hypothetical approach to the
evaluation of pipe wall deflections on U-bolt preload, in addition
to the existing U-bolt support methodology related to prelcad

, considerations. This hypothetical approach will include the
assumption that local pipe wall deflections translate completely to
the pipe centerline deflections. If, from this hypothetical
standpoint, the Belleville washer spring load drops below the
initial U-bplt preload value already established, the support will
be modified” or removed.

In summary, applying these conservative parameters, TVA
propoges to remove or modify U-bolt supports for which the
composite deflection does not meet the design deflection criteria,
or for which a hypothetical application of local pipe wall
deflection could analytically indicate a reduction in Belleville
wagsher spring load below initial U-bolt preload values. TVA'’s
present tabulation indicates that there is a total of 52 supports
which will require modification as a result of these local
deflection considerations.

Pigure 1

TVA presents, in Figure 1 (attached), a tabulation of the
modifications proposed to be performed on WBN U~bolt support
designs. Pigure 1 lists the modifications by pipe size for the
Class 1 and Fittings applications. In addition, Figure 1
illustrates the distribution of the percentage of supports, by pipe
size, requiring removal or modification based on the considerations

The current WBN U-bolt support methodology accounts for
the effects of seismic strut loads in combination with
other design loads which result in variations in U-bolt
tension. These variations are already accounted for in
the establishment of initial minimum preloads to assure
the U-bolt clamping force does not fall below that which
ensures stability of the pipe.

Modification options for U-bolt supports to be modified
as a result of this consideration will include the
replacement of the Belleville spring packs, in addition
to the options already described above.

3
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described above related to local pipe wall deflections.’

Additional Documentation

TVA will provide, separately, a tabulation of the results of
calculations for each support identifying (1) support loads, (2)
the local and composite deflections, as described above, (3)
initial minimum required U-boilt preload, and (4) results of
additional assumptions concerning local pipe wall deflections
related to U-bolt preload. TVA 1is presently tabulating and
verifying this information. TVA anticipates providing this
information by no later than Thursday, January 13, 1994,

Conclusion

TVA believes that the above proposed modifications, and
supplemental documentation, address the remaining Staff questions.

We would walcome the opportunity to clarify or discuss further the
details of this proposal.

-Attachnent (Figure)

TVA is presently verifying the calculations on which this
figure is premised. This verification could result in
slight variations in the <final numbers. This
verification is to be completed with the tabulation of

the additional material to be provided, as described
balow.
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Watts Bar Nuclear Plant

Fitng | Gapped |  Oyn. Comp. Max. Comp. Comp. Dyn. Comp. Max. Actusl Min. Reqd. Hypt Res. | Mod. |  max st MDL Max. Str.
BW Defi.>1/18" Defi.>1/8" Deflect. Deflect. Preload Preload Preload PL Int./Eq. Load
1 X 0.1420 4000 1500 201 0.177/10 21500 11344
2 x v 0.1760 €000 2500 3600 "0.a22m 21500 22638
3 X 0.1740 6000 2400 3491 0.154/ 21500 22349
‘ x 0.1427 7000 3100 1073 0.184/10 21500 12939
s X 0.1040 7000 3400 1120 0.1268 21500 13717
L) YES 0.0866 0.0676 13750 15700 o727 0.300/9 21500 67461
7 YES o.1e98 0.0846 30000 28500 22189 0.2800 21500 149561
) YES 0.0456 0.0356 10000 3000 8955 0.2479 21500 26363
® x 0.0726 0.0728 13750 3600 9581 0.265% 21500 es772
10 0.0416 11000 7100 9068 0516/ 21500 37163
1" X 0.0650 0.0630 24000 21000 143688 0.26859 21500 70030
12 YES X 0.1235 0.0738 17500 12000 11533 02778 21500 93800
13 0.0368 13750 6900 12434 03080 21300 22239
14 x 0.0696 0.0690 13750 4000 9801 0217m 21500 ess8s
15 X 0.1580 4000 3800 1743 0.140% 13537 23129
18 0.0584 0.0096 €000 3000 1418 x 0.148% 2900 19386
17 24 |vm 0.0348 0.0007 4000 3100 1382 X 0.204 2900 15384
18 24 |vin 0.0394 0.0767 2700 2600 1447 x 0.2000 2900 16743
19 24 |vim 0.0584 0.0096 6000 3600 1418 X 0.222/10 2000 18124
20 2¢ |HR 0.0653 0.1010 4000 3000 982 0.233% 8900 19919
21 24 |um 0.0680 0.1070 6000 2800 2438 0.005% 8900 13019
22 24 |ver 0.0727 0.1199 €000 3200 s1e4 01738 8900 28211
2 24 [HsR x 0.0010 6000 3700 1038 0.1329 2900 18452
24 2¢ |vmm x 0.1410 4000 1300 2764 0.248% €000 en
23 24 |HTs 0.0552 7500 7430 4840 x 0.2770 8900 10161
26 | 24 |nHrs 0.0680 0.0660 6000 3600 2838 0.5340 2000 12573
27 24 |urs 0.1100 0.1100 €000 3900 1300 0.467.9 900 10676
28 24 |HTR 0.0092 0.0080 000 3800 1384 0.374m 2000 20008

‘g ?JW)SQZ‘)E



Watts Bar Nuclear Plant

Total U-Bolt Support Population

Support Ppe | sw. | o | Fmtng | Gapped Dyn. Comp. Max. Comp. Comp. Dyn. Comp. Max. Actual Min. Reqd. Hypt Res. | Mod. |  Max. 8v. MDL Max. Str.

Number . | Diam | Type | 1 ew Defl>1/10° Defl.>1/8° Oeflect. Deflect. Preload Preload Preload P int/Eq. Load

24 |vsR _ . X 0.0764 0.1226 6000 3800 184 0.1880 €900 25014

2¢ |wmm X 0.1200 6000 4500 -1038 02018 909 30037

24 |vsA X 0.0830 * 0.1108 4000 3400 543 03830 2900 22542

24 [vim 0.0385 0.0788 6000 3200 2182 X 0.165% 8900 15773

24 |vsA - X Deleted 0.1050 6000 1600 213 0.206% 8900 13811

24 |HmR 0.1310 €000 4700 1148 0.187m 8900 30025

24 |HsA 0.1430 10000 7500 2270 0.1840 2900 22082

7O1CCR249' 24 |vsm X 0.0810 10000 4700 se22 0.476/10 8900 17546

37 |e71ERCWR214 24 |vsm 0.0580 4000 2300 1964 x 0.138% 8900 11338
38 |e71ercwRass 24 {vim 0.0487 4000 1700 2384 0.130m 8900 8488
. 30 Je7iERCWR3IB® 24 [WTR 0.0476 6000 1800 4258 0.107m 8900 7193
40 | 701ccR239 - 24 |WmR 0.0588 6000 2500 4038 0.127M 8909 1273
41 [671tERCWR3T1 20 |vm 0.0489 6000 2200 4200 0.108% 8138 9369
42 | 671eRCWR3e8 20 |vm 0.0587 6000 2500 3082 0114 6138 10499
43 [671ERCWR373 20 |vm 0.0300 6000 1900 4384 0.0860 6138 8039
20 |vis A X ' ‘ 0.1388 10000 7700 - 778 0.344/10 138 18229

20 |vis X 0.0708 0.0708 8000 2800 5775 0.167% 8138 1748

20 |vim S ) 0.0440 6000 1700 4527 0.0870 6138 7304
20 [msr 0.0739 0.1015 6000 8700 1418 o.2tem 0138 23445

20 [WsA YeS 01277 0.1108 3250 2900 2078 02180 s138 11800

49 20 |HsA 0.0451 0.0626 4000 2800 2291 X 0.202/10 6138 14023
30 [701ccRa91 18 |Hm 0.0330 8000 1400 0003 0.180% 4810 5740
81 [701ccRaes 18 |Hm 0.0231 000 1100 7311 0.1800 4810 818
82 | 701CCR404 18 [Hm 0.0430 8000 1400 5345 0.198/10 4810 s328
s3 | 701ccRats ts |Hm 0.0338 8000 2200 570 0224 4810 sste
s4 |701ccRa21 18 |HmR 0.0432 2000 1600 7048 0.138% 4810 5004
35 [701CCRA11 18 |HR 0.0330 8000 1500 040 0.147M 4810 5823
se | 701cCRa2s 16 |vm X - 0.1490 8000 8300 558 0.142% 4810 21539

1294
N .




Watts Bar Nuclear Plant

Total U-Bolt Support Population

Support Pipe | Sup. | C. | Fiting | Gapped Oyn. Comp. Max. Comp. Comp. Dyn. Comp. Max. Actual Min. Reqd. Hypt. Res. Mod. | Max g, mOL Max. Str.

Number Diam | Type | 1 BW Of.>1/16° Def>1/8" Deftect Deflect Preioad Preload Preioad PL Int /Eq. toad

ss |701ccr7se 16 |Hm 0.0556 5500 2400 4354 0.298 3825 16108

o8 | 701ccRraze 18 |HTR 0.0306 8500 900 s2m 0.115% 3823 2808

87 {701ccR761 16 |HTR 0.0524 0.0840 . 8500 2300 4528 0.100/10 ss2s 11847

o8 |8318iSR12) 18 |vsn X YES 0.0440 3250 a2te 21%0 0.2490 3825 16608

29 | 47A48402237 18 |HTR ‘ 0.0495 7000 - 600 o734 0,089/ 828 2173

90 [103A240 16 |WTs 0.0190 7500 1300 7074 0.331/10 sszs 12008

91 |103A280 18 [HTS YES 0.0570 0.0360 10000 6700 7207 0.4009 se2s 54913

92 | 103200 18 |Hrs 0.0540 4000 1200 T 2310110 | 3828 12738

03 |701ccRise 16 |HTR 0.0364 5500 2000 4898 0.101/10 3825 626

94 |47A43201031 14 |HTs 0.0807 2000 1100 2660 01819 2857 4516

95 | 8315ISR221 14 |Hss 0.0240 2000 1000 - 1925 01TER 2087 2231

96 | 47A43201005 14 |Hrs 0.0259 2900 1700 2520 0308110 | - 2887 7072

o7 [e31sisR1e2 14 |HTR 0.0329 4000 1700 3433 0.226% 2857 7720

331 $ISR23C 14 |HTS X 0.0060 4000 2000, 3821 0.211/0 2857 2451

14 |Hrs x YES 0.0020 7500 900 7394 0.A71P 2857 8096

14 [HT8 X YES 0.0080 16000 12000 13818 0.256/10 2057 23808

14 |HsA x 0.0120 4000 1900 3842 0.224m 2857 4358

14 |HsR X YES 0.0360 2250 2250 1721 0.781R 2057 11221

14 HSR X YES 0.0390 4000 3800 2838 0.550/% 2857 16432

14 |HSR X YES 0.0510 1700 1600 1012 0.584/10 2887 13823

14 [HsA x 0.0180 4000 4000 3463 03339 2057 6447

14 |HsR X 0.0030 4000 1000 010 0.203/10 2857 1254

, 14 [Hrs X YES 0.0080 15000 8300 14250 0.356/10 2057 s2176

108 |e31319R142 14 |vis 0.0208 2000 900 1928 02049 2057 - 2325

100 |e318I8R212 12 |vm 0.0102 4000 1000 - 3821 0171/ 2267 2049

110 [47A48400149 12 {vm 0.0160 7000 1400 * a488 00798 2267 5710

111 | e318iSR206 12 |Hsa YES 0.0215 0.0248 2000 1100 1748 0TI 2267 S144

112 | 701cCR3s 12 |vm 0.0256 7000 1200 ess7 0.110m 2207 4102
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Total U-Boit Support Population
Support Pipe Sup. Fitting Dyn. Comp. Max. Comp. Comp. Dyn. Comp. Max. Actusd Min. Reqd. Hypt Ao Med M 0¥ o Max 0¥
Number Olam | Type DefL>1/16° Deft.>1/8° Deflect. Deflect. Preload  Preload Preload n e /e Load
113 | 701cCR310 12 |Hm 0.0080 7000 800 er78 0.038/10 2207 2208
114 |701cCR728 12 |Wm 0.0004 7000 1500 6823 0.086/9 2207 21%0
118 [701cCRss7 12 |Hm * 0.0150 7000 800 o734 0.104/10 2267 2768
116 | 701ccR3e0 12 |Hm 0.0204 0.0740 7000 1500 8424 0.136/10 2267 6283
117 | 701ccR362 12 |Hm 0.0480 7000 900 6640 0.008% 2267 s707
118 |701CCR330 12 |um 0.0110 7000 200 6690 0.143% 2207 3388
831SISR2: 12 {vsR 0.0170 2900 2300 2520 01778 2267 7370
12 |Hrs 0.0080 2900 1200 2726 - 0.208/9 2207 se2e
12 |uss 0.0140 2900 1200 2660 0.149m 2267 4976
12 |vm x 0.0050 4000 1800 3851 0.109% 22607 2608
12 |HTR . . 0.0443 2000 7600 s167 X 01710 2267 17822
124 | 701CCR732 12 |Hm 0.0256 7000 1900 6557 0.150% 2267 4874
125 |701CCR734 12 -JHmR 0.02608 . 7000 2100 o513 0.199/° - 2267 5382
126 |47A43003085 12 |Hsm 0.0249 - 4000 600 3851 0.060% 2267 2383
127 [ 47A45003183 12 |urs 0.0150 7000 1000 a2 0.263/10 2267 4014
128 |47A45008 12 |Hss X 0.0050 7000 1600 es70 0.200/10 2207 2257
120 12 |Hss x 0.0034 0.0034 2500 8200 6408 0.0079 2267 18434
130 [47A46403135 12 ' 0.0449 0.0833 3800 6646 0.108% 2267 4202
131 |47A42708028 10 0.0168 3000 300 2072 0.030/10 1641 348
; 0.0040 - 4000 1400 892 0.137® 1641 © 2008
0.0708 0.0559 5500 5200 3631 0.224/10 1641 - 11013
0.0673 0.0455 8000 7700 5056 0.218/10 1641 16467
0.0450 4000 3700 3541 x 03889 1041 o870
- 0.0078 5000 700 4808 - 0.109% 1641 . 3428
0.0010 3000 2800 2072 0.208/10 1041 2088
0.0030 3000 600 2017 0.000% 1041 1308
0.0486 0.0308 8500 4900 3738 X 0.191/10 1641 10274
0.0812 5000 1200 asze - 0.8548 1041 14029
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Total U-Bolt Support Population

Support Ppe | Sup. Futing | Gapped Dyn. Comp. Max. Comp. Comp. Dyn. Comp. Max. Actusi Min. Reqd. Hypt. Res. Mod. |  Max su. MOL Max. Str.

Number Diam | Type BW Oeft.>1/18° Deft.>1/8° . Deflect. Deflect Preload Preload Preload PL int/Eq. Load

141 [781FPCRO21 10 |urs 0.0002 4000 800 sses 0.061/10 1641 " 2s47
142 [701CCRAE0 10 |wm 0.0008 7000 1200 s823 0.2439 1041 2204
143 | 701CCRAT7Y 10 |1 v 0.0100 8000 1200 7841 0.100m 1840 1987
144 | 701CCRATS 10 |HmR 0.0080 5000 2200 ecss 0.170/10 1641 2175
145 | 701CCRe14 10 |vm 0.0080 5000 700 4831 0.513/10 1841 3428
148 | 1834 10 |urs YES 0.0050 2200 1500 2090 0.256% 1641 10657
147 | 781FPCR 10 |HSR X 0.0190 2000 1300 1743 0.126/9 1841 9528
148 [ 163501 s [Hss YES 0.0168 0.0156 900 800 - 803 0.206/10 035 1603 -
149 |261FPRIZ22 s |vsr 0.0324 3000 700 . 2822 0.124/10 035 4621
150 [281FPAISS s [vm 0.0043 4000 2000 3033 00esp | -oss 1200
181 | 37A20801020 8 |HsR 0.0218 4000 1400 sres 0.0778 988 3148
152 |37A20801019 8- |Hsr 0.0216 4000 1400 3708 . 0.077% 955 s148
153 | 871ERCWR49E s |viR 0.0185 2000 1100 1828 0.645/10 055 5818
184 [ 701CCR145 s |vin 0.0118 2000 300 2833 0.078% 958 1958
155 | 701CCR147 s |vim 0.0046 . 2000 300 2867 0.086/10 955 1089
158 | 701CCR170 s |via 0.0187 2000 1100 27 0.180/ 055 5725
157 | 671ERCWR239 s |usr 0.0172 2000 1000 1862 0.1778 055 3804
158 | 672ERCWRO38 s |wTR 0.0256 3000 1100 2778 0.234/10 (T sa27
159 |701CCR142 s |vim 0.0196 2900 300 2833 - . 0.083% 958 2467
180 | r01cCR177 s |Wma 0.0023 2000 600 2087 0.145% 958 178
161 |701cCR180 s |vim 0.0100 2000 400 2033 0.163% 053 2077
162 | 701CCR18Y s |vim 0.0081 2000 500 2017 0.0000 935 2421
7A48002110 8 |vsa 0.0318 3s00 3300 2086 X 0.168/10 95 10008

164 | 631SISR237 s |vin 0.0113 2000 500 1506 0.124/0 955 - 1288
1es |701cCR178 s |vir 0.0072 2000 400 " 283 0.155% 988 2117
166 |47A43209003 s |vrs YES 0.0052 0.0082 3000 400 2078 018310 038 1998
107 |21 s |var X ‘ 0.0080 3000 500 2000 0.124/10 058 2380
1es [ s |vm x 0.0080 3000 1300 2022 0214110 ] ALE]




Watts Bar Nuciear Plant

Total U-Boit Support Population
Support Pipe | Sup. Fitting Gapped Dyn. Comp. Max. Comp. Comp. Dyn. Comp. Max. . Actusl Min. Reqd. Hypt. Res. Mod. Max 8. moL Max. Str
Number Diam | Type BW Defl.>1/10° Deft.>1/8" Deflect. Deflect. Preload Preload Preload . PL Int./Eq. Load
160 | 671ERCWR32S s |vm 0.0158 2000 1000 1828 0.132/ 053 5403
170 | 702CCR091 8 [Hm 0.0153 2600 1000 2738 0.201/10 938 8500
171 [ 701CCR757 8 |vsa t 0.0216 2900 1000 2800 01358 058 2491
172 | T81FPCRO4T. 8 |HsR X 0.0000 3000 1000 2600 0.117% 9338 4333
173 | 701CCR765 s |[Hm 0.0120 8000 1400 ar7rs 0.123/10 055 8118
174 | 741RHRROCS 8 |vIR YES 0.0358 0.0456 2000 1100 1534 0.185/10 938 7078
175 | 741AHAR130 8 |HmR 0.0208 3000 700 2689 0.133/10 955 2900
176 | 741RHAR133 s |HR 0.0060 3000 900 2056 0.1429 938 1051
741RHRR231 s |vm YES 0.0170 0.0110 3000 700 2733 0.2038 988 3314
- 8 |vsa x YES 0.0030 4000 1200 3910 0.580/10 985 10882
8 VIR X- YES 0.0100 2000 2200 2082 0.181/10 938 8837
‘s |vrs X 0.0080 2000 1000 1862 0.179/9 955" 3848
181 | 741RHRROSS 8 |HTs - 0.0597 . - 2000 1600 1807 0.333% 053 372
182 | 701CCR754 8 |{vsA 0.0236 2000 900 2767 0.2139 958 4119
183 | 701CCRs8s 8 |HmR - 0.0032 2900 500 . 2867 0.0879 938 934
184 [ 163085 8 |Hss YES 0.0010 0.0010 5500 600 3500 01630 938 1454
8 |Hss YES 0.0185 0.0145 3000 1100 2017 0.285/10 o] 8088
: 8 (VIR x 0.0070 3000 800 2044 0.1639 935 3778
187 | 671ERCWR471 8 |HmR 0.0023 3000 200 2056 0.100/10 055 1081
8. |HTs 0.0108 3000 700 217 0.856/11 955 1812
8 [HSR X 0.0100 1500 800 1389 0.086/10 . 935 4141
190 | 701CCRe40 8 |HTR 0.0203 4000 2400 3725 0.183/10 955 8456 .
191 | 701CCRe48 s |vm 0.0103 7000 3300 €807 0.267/10 " 958 3993
192 | 163030 8 |[Hss YES 0.0593 0.0693 3000 400 - 2078 0.277/10 (] 2575
193 {701CCR6837 s |vsA 0.0216 2900 600 - - 2800 0.080/% 988 25%%
194 | 701CCR7S3 s |vsa 0.0216 2900 800 2800 0.207® 958 3034
195 | 671ERCWRS42 e |Hm 0.0004 4400 4300 4333 0.170/10 835 " 843
196 [671ERCWRS46 e |vsr 0.0438 3000 1000 2680 0.096/10 8ss 3324
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Watts Bar Nuciear Plant

Yotal U-Bolt Support Population
Support Pipe | 8up. | CL| Frting | Gapped Dyn. Comp. Max. Comp. Comp. Dyn. Comp. Max. Actust Min. Reqd. Hypt. Res. Mod. [  Max Str. MDL Max. Str,
Number Oam | Type | 1 8w Defl.>1/16° Defl>1/8° Deflect Deflect Preload Preload Preioad AL it /Eq, Load
197 | 671ERCWRSS2 s |nm 0.0053 3000 1400 2078 0.178/10 s3s 88
198 |671ERCWRS20 o |Wm _ o0t19 3000 700 2078 0300710 ) 864
199 |e71ERCWRS2S e |Hm 0.0120 3000 800 2058 0.176/10 833 000
200 | 671ERCWRS32 e [wm 0.0119 3000 700 2078 0.003/10 835 ecs
201 | 671ERCWRS34 e [wm 0.0119 3000 700 2078 0.121110 535 424
202 | 671ERCWR3E0 6 |vir 0.0014 3000 1000 2078 0.058% 838 070
203 | 671ERCWRSSS s |wm 0.0310 3000 700 2078 0.075% 533 a4s
204 [3 S e [vss x Yes 0.0000 4000 1300 4000 0.183% 538 1508
205 18 e |vis X Yes 0.0010 4000 500 3070 ] 4t | = 048810 s3s 1800
206 |’ e |wrs x YES 0.0020 4000 €00 30468 0.37910 835 8298
207 {721CsR093 6 |Hsr 0.0138 1300 900 119 0.084 838 sote
208 | 163021 s |[vss YES 0.0033 0.0033 4000 800 4000 0.363/10 s3s 883
209 | 183064 s |vss vES 0.0009 . 0.0009 . 3000 3000 3000 -0.1708 s3s 1230
210 [ 188120 6 |uss YES - 0.0001 0.0081 2000 1400 1879 0.100% 535 1634
211 |e71ERCWRS®S s [Hm 0.0100 3000 600 2078 0.029/9 538 400
212 | s71ERCWRSE1 ‘¢ |Hm - 0.0110 3000 700 . 2958 0.214/10 535 1318
213 | 671ERCWRSSS s |Hm 0.0210 3000 700 2078 0.482/10 838 83
214 6 |Hss X YES 0.0010 3000 2000 2078 0.927% 833 5374
218 6 |usn 0.0168 2000 900 1983 0040010 - | s3s 22%
218 | 6 s |vsn X 0.0040 2000 1600 1931 0.439/10" 538 2080
217 | 4745021084 e |vm 0.0012 3000 400 2078 00429 838 sn
218 |47A45002078 s |um . 0.0070 0.0835 3000 800 2078 0.207710 sss sss
219 [47A45021112 s |wm 0.0018 3000 600 2078 0.0425% 835 871
220 | 4745021008 s |um 0.0012 . 3000 400 2078 . 0.042/% 838 sn
221 |47a42708023 o |vsn -0.0090 2000 1700 1007 0.650m 838 s108
222 (671ERCWR128 ¢ |Hss 0.017¢ 2000 800 1968 0.039% ) 1001
223 [47A40108001 s |urs Yes 00188 0.0148 3000 1600 P 0.644 83s o082
224 {671ERCWRO19 ¢ |wm 0.0423 2000 800 1908 0.127m 833 1358
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Total U-Bolt Support Population
" Suppont Pipe | Sup. Fitting Gapped Dyn. Comp. Max. Comp. Comp. Dyn. Comp. Max. Actus) Min. Reqd. Hypt. Res. Mod, Max. Str. MDL Max. Str
Number Diam | Type BwW Defi.>1/16° Defl.>1/8" Deflect. Deflect. - Preload Preload Preload PL Int/Eq. Load
225 [103A374 e |urs 0.0178 3000 400 2058 c20m 838 1060
226 |e21.cvR244 s |vrs 0.0088 2000 200 1983 0.0549 sss s22
227 | 631SISR043 6 |HsSR ¥ 0.0140 2000 400 1968 0.198/10 835 ™1
228 [ 47A46502037 6 |Hss 0.0168 3000 500 2078 02200 833 61
3502( 6 |mss 0.0080 3000 500 2033 0.174 838 1350
o |nrs YES 0.0214 0.0124 1800 " 1500 1534 0.4130 sss 13457
s |vss YES 0.0600 0.0800 2000 1900 2000 x 0322 sss o849
¢ |wm 0.0012 3000 300 2078. . 0.0420 835 871
¢ |HTs 0.0188 2300 2250 2106 SN wwr >-503639 © | -6 - e408
6 |mTs Yes 0.0316 0.0248 2000 1800 1724 x 05978 538 12220
6 fHss 0.0057 2800 2100 2738 0.31910 s33 3688
s |vmm 0.0200 2800 2800 2467 x 0.236m 535 24752
5 |Hss x 0.1649 0.1649 500 100 300 0004 220 136
4 |nss 0.0197 1500 1000 1500 0.1510 228 34
239 [03B1AFWR146 4 |Hm YeS 0.0012 0.0002 1200 1982 0.200/10 228 833
240 | 47A40008190 4 |uss "0.0150 600 800 . 01388 228 250
241 16381 A 4 |vsa x 0.0020 3000 2300 2044 0.604/10 228 2012
242 | 47a40008114 4 |vss ‘ YES 0.0021 0.0021 " 1800 1100 1788 0.230/10 228 509
243 [03B1AFWR121 4 |wm YES 0.0003 0.0003 2000 1300 2000 o165 228 01
03BIAFWHO4 4 |vsR X 0.0020 4000 2000 - 3940 0.203% 220 4084
245 | 47A40006087 4 [Hss 0.0240 1500 1000 1489 0.1980 220 910
248 [ 03B1AFWR137 .4 {vm YES 0.0004 0.000¢ 2000 1100 2000 0271110 220 o7
247 | 47A36004088 4 |vsr 0.0002 2000 300 2000 0.0438 228 161
248 | 47a40008085 4 |nss "0.0118 1500 1200 1409 - 0.2018 220 036
249 [163411 4 |urs . YES 0.0200 0.0200 1700 800 1687 0.200/0 228 2120
21¢ 4 |vm x 0.0020 2000 1900 1908 0.6800 228 1400
4 |wm 0.0019 2300 700 2208 0.200/10° 220 507
4 |wsR x ] 0.0010 2000 00 1982 0.199/10 228 8o
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Total U-Bolt Support Population

Support Pipe | Sup. | C1 Fitting Gapped Dyn. Comp. Max, Comp. ‘Comp. Dyn. Comp. Max. Actual Min Regd. Hyst Mo an 9% MOL Man. OV

Number Diam | Type | 1 BW Deft.>1/16° Defl.>1/8° Deflect Deflect. Preload Preload Preload it /q. Load
253 | osB1AFWR149 4 |vsa 0.0021 2000 1800 1982 02420 228 1943
254 { 163308 4 |vss YES 0.0049 0.0073 2000 800 2000 017110 228 1500
255 |0OBIAFWRI 87 4 |vsm x 0.0030 1500 900 1467 02550 228 3028
256 [188022 4 [Hm YES *0.0406 2000 1000 1982 0.344/10 228 2312
257 [ 168091 4 fwrs | x vES 0.0000 2000 600 2000 0.428/10 228 721
258 (188034 4 |vis YES 0.0073 2000 200 2000 0.368/10 228 782
259 |e21cvCROS? 4 |vm YES 0.0114 0.0074 1500 700 1422 0.008% 228 2284
260 | 701CCRa40 4 |um 0.0012 2300 700 2288 0.038 226 400
261 {621CVCRO46 4 |vm 0.0026 2000 300 1982 - ) 228 )
262 |OIBIAFWHO4 4 |vsr X 0.0010 4000 1900 so73 0.2619 228 2388
263 | 47A40008107 4 |Hss ' 0.0312 1500 1300 1500 0.180% 228 432
264 [03BIAFWR1D: 4 |vm X YeS 0.0010 2000 800 1982 0.2200 228 1238
265 | caB1aFwR161 4 |um YES 0.0592 . 0.0582 1500 1100 1467 0.221% 228 3824
266 | 47A40008191 4 [vis 0.0208 1500 300 1500 0.2040 226 238
267 |4 4 |uss 0.0123 1800 1800 1785 0.274p 228 1162
47A42705008 4 |vss 0.0279 2000 €00 1965 0.3450 220 3593
03BTAFWRI 4 (Hm X YeES 0.0020 1800 700 1478 0772550 228 2347
270 | 0381AFWR202 4 |nsm veES 0.0480 0.0440 1500 600 1433 0.112/10 228 3986
271 |47A40007046 4 |nss 0.0188 1500 300 1489 0.230710 220 o84
CIBIAFWR197 4 [vsa 0.0020 2000 500 1982 0.2019 228 1070

4 lHss X YES 0.0050 1500 1300 1444 0.649/10 228 2996

4 |vsmR 0.0030 1500 700 1467 0.202/% 228 3400

4 |urs ves 0.0429 0.0420 2000 800 1982 0.007/10 228 1052

4 |vsr X 0.0020° 1000 00 982 0.406/10 220 1700

277 |47A40008118 4 |nrs 0.007 1500 1200 1500 0.900/10 228 308
278 | 47A40606000 4 |Hss 0.0370 1000 700 o79 0.763/10 228 2079
270 | 47A40008198 4 |nss 0.0156 1500 900 1500 0181% 220 198
280 | 4749005012 4 |vrs 0.0210 2000 00 2000 0211110 220 s1e
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Total U-Bolt Support Population .
Support Pipe | Sup. Fitting Gapped Dyn. Comp. " Max. Comp. Comp. Dyn. Comp. Max. Actual Min. Reqd. Hypt. Res. Mod. Max, Str.. MDL Max. Str.
Number Olam | Type BW Defl.> 1110 . Defi.>1/8" Deflect Deflect. Preload Preload Preload PL Int /Eq. Load
281 {162A3684 3 |vss ' YES 0.0084 0.0084 1500 300 1500 0.1939 150 738
282 [781£PCROES 3 lnsm x YES 0.0030 1800 1600 1756 0.0830 150 2148
283 | 1824357 s |urs YES 0.0100 ¥ 90.0100 1300 100 1500 0.332%% 150 556
264 [47A55503013 s |wm YES 0.0000 0.0000 2400 2300 2400 0.2439 150 140
285 |e21LCVROe2 3 - |urs YES 0.0038 0.0038 1200 300 1176 0.164% 150 818
2868 |s21L.cvROS0 3 |wm 0.0033 1000 100 1000 0.0570 150 141
287 | 16243 3 {[urs YES 0.0000 2000 . 300 2000 0.349/ 150 1231
288 |62iCvcRioz 3 |Hsm X 0.0020 1400 1100 1377 o.181p 150 - 2030
289 |621LCVRO38 s |Hm YES 0.0040 0.0030 1200 100 1188 0.104p 150 208
200 (47435503017 3 |wm 0.0250 1000 300 " 1000 0.077/ - 180 199
201 |47As5303012 s |vm YES 0.0599 0.0569 1600 1300 1588 0.007% 150 - 203
202 |47as8511008 3 |Hsh 0.0187 1800 200 1500 . 0.0160 150 92
203 [47As5503010 3 [Wm YES 0.0280 0.0270 1600 1200 1588 0.158% 180 269
204 | 47435503008 3 |usa 0.0402 0.0741 1000 800 1000 0.142/10 150 338
205 |47A48503048 s |urs YES 0.0349 0.0319 1200 600 1141 0.601/10 150 1628
208 | 16234 s |vrs YES X 0.0830 0.0830 2000 100 2000 0.376/10 150 e87
207 |a7ASSS03014 3 [HsR YES: 0.0156 0.0156 1600 900 1600 0.128%0 150 100
208 | 1624328 3 ]Hss YES 0.0000 2000 500 2000 0.175%0 150 386
209 [47As5503013 s |Hm YES 0.0168 0.0156 1600 1300 1588 0.1150 150 198
300 : 3 VIR 0.0001 2300 1000 2300 0.203% 150 243
301 s |wm X YES 0.0010 1000 500 91 0.11210 150 787
302 3 |Hm YES 0.0001 0.0001 1800 1200 1500 0.072% 150 143
30s | s |wm YES X 0.0630 0.0837 1800 1000 1583 0.0730 150 208
304 | s |vsm X YES 0.0000 2000 300 2000 0.1268/10 150 268
305 | 3 |vm 0.0010 1200 300 1188 0.083/10 150 465
s08 s |wm 0.0028 1000 900 201 0.1100 150 ar2
sor s Jvss 0.0122 2300 1900 2200 0.200/10 150 o74
308 | 631813R248 3 |urs YES 0.0011 0.0001 1700 900 1687 0.228/10 150 248
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Yotal U-Bolt Support Population

Support Pipe | Sup. Fiting | Gapped Oyn. Comp. Max. Comp. Comp. Dyn. Comp. Max Actual Min. Reqd. Hypt. Res. Max. 8. mDL Max. Str.

- Number Diam { Type Bw Defl.>1/16° Deft.>1/8° Deflect Deflect. Preload Preload * Preload Int./Eq. Load
300 |47A40006259 3 |uss 0.0578 1500 1000 1500 0.270/10 150 807
310 |47a40008280 3 [uss 0.0500 1000 400 291 0.252110 150 065
311 |e318ISR274 s |vsm YES 0.0404 0.0390 1700 800 1687 0.000M 150 508
312 |671ERCWR2S8 s |vm 0.0168 2000 1400 1982 0.2350 150 610
313 |671ERCWR208 s |Hsa 0.0177 2000 1000 1982 0.128/10 180 242
314 |e21LCVROTS s |Msn YES 0.0072 0.0082 800 600 788 0.191/10 150 620
318 [e21lCVRoTY s |Hsn YES 0.0000 2000 700 2000 0.088/10 180 27
s1e 0 s |Hsn YES 0.0000 1200 300 1200 . 0.042/10 150 163
317 | 47A40000123 2 |muss 0.0100 1000 400 1000 0.2050 150 &
318 | 741RHRR190 2 |wrs YES 0.0186 0.0156 1000 300 990 0.1840 150 o9
319 [162a; 2 [wrs ' 0.0000 2000 700 2000 0.395/10 150 108
- 320 | 4742708024 2 |Hsm YES 0.0604 0.0895 1000 300 1000 0.073/10 150 160
321 [103A 2 |vsa x 0.0000 1000 500 1000 01230 150 178
322 | 47A42703041 2 [vss 0.0120 1000 500 1000 - 03635 150 980
323 | 741RHRR198 2 |HTs YES 0.0018 0.0210 1000 700 990 0.139 150 396
324 | 741RHRR194 2 |urs YES 0.0030 0.0020 1300 1200 1480 0.117m 150 114
325 | 47A40006126 2 |Hss 0.0262 1000 1000 1000 0.2040 150 314
326 | 741RHRR192 2 [Hrs YES 0.0166 0.0158 1000 “300 990 01710 150 103
327 | iésos 2 |urs- YES 0.0000 1700 1100 1700 0.267/10 150 220
328 {103A382 2 [Hss 0.0250 1000 904 990 04520 150 1000
329 [162A536¢ 2 lnsr YES 0.0388 0.0434 500 300 497 0.242 150 261
330 | e21LcVRo07 2 |HsR YES 0.0090 0.0000 1000 . 780 990 0.115/10 150 330
331 183372 2 Jwuss 0.0198 3000 2000 3000 0.2260 150 918
332 |47A40006083 2 |Hss 0.0350 1000 300 1000 0.0819 180 241
333 [1e2a008 . 2 [nss 0.0000 - 1000 900 1000 0.146% 150 204
334 [182A¢ 2 |urs YES 0.0000 1000 400 1000 o.187p 150 003
335 | 631SiSR266 1 |VIR 0.0168 2000 300 1982 0.130/0 150 1161
336 |47A46508002 1 |HR YES 0.0408 0.0408 400 300 400 0.480/10 150 82
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Hypt. Res.

Gapped Dyn. Come. Max. Comp. Comp. Dyn. Comp. Max. Actusl Min. Reqd. Max. Sy, MOL Max. Str
1 BW Oef>1/1e Dofl.>1/8° Deflect Deflect. Preload Preload Preload Int/Eq. Load
x YES - 0.0000 400 150 400 0.077% 150 78
ves 0.0012 o012 1200 1200 1200 0.537/10 150 100
0.0001 500 200 500 0.208/10 150 121
YES 0.0110 0.0110 800 400 500 0.0 180 47
341 |162m07 075 |Hss YES 0.0000 0.0000 380 ° 3%0 0.351/10 150 18
342 | 162Mm00 075 [Hss YES 0.0138 0.0138 400 250 400 0.866/10 150 o
343 |47a40810018 0.73 |Hss YES 0.0185 0.0188 2000 . 1800 2000 0.559/10 150 232
344 |18 0.75 {HTs X YES 0.0000 1000 800 1000 0.H7R 150 123




Watts Bar Nuclear Plant

Total U-Bolt Support Population
Support Pipe | CI Fitting PW Dyn. PS Dyn. PW Max. PS Max.
Diam | 1 Defl, Defl, © Defl. Defl.
1 se 0.102 0.040
2 ss 0.176
3 E1 ] 0.174
48 3 0.105 0.038
5 | 36 X 0.104
6 32 0.074 0.013 0.055 0.013
7 82 0.154 0.016 0.069 0.016
8 32 0.030 0.016 0.020 0.016
9 |1 s2 0.057 o.016
10 32 0.026 0.016
" 32 0.057 0.008
12 | 32 0.104 0,020 0.054 0.020
13 32 0.018 0.018
14 32 0.054 0.016
15 30 0.158
18 24 0.049 0.009 0.084 0.016
17 24 0.044 0.011 0.072 0.019
18 24 0.036 -0.003 0.071 0.006
19 24 0.049 0.009 0.084 0.016
20 | 24 0.054 0.012° 0.083 0.018
21 24 0.041 0.027 0.085 0.042
22 24 0.047 0.025 0.078 0.042
23 | 24 X 0.091
24 24 0.034 0.107
23 24 0.050 0.005
26 24 0.058 0.008
27 | 6318ISR100 24 0.086 0.024
28 | 671ERCWR283 24 0.081 0.012 0.085 0018
11294 /

ra



Watts Bar Nuclear Plant

11204\

Total U-Bolt Support Population
Support Pipe | . | Fitting PW Dyn. PSOyn. | PWMax | PSMax
Number Diam | 1 Defl. Defl. Defl. Defl.
20 | 24 0.087 0.010 0.107 o'ote
0| 24 0.129
31 [s7IERCWR28 24 0.055 0.009 0.095 0.016
32 24 0.034 0.004 0.070 0.009
33 24 0.105
34 24 0.131
3s 24 0.143
36 24 X 0.081
37 |871ERCWR2 24 0.056 0.002
38 | 671ERCWR388 24 0.045 0.004
39 | 671ERCWR389 24 0.032 0.016
40 {701CCR239 24 0.05¢ 0.005
41 | e71ERCWR3T1 20 0.033 0.013
42 | 671ERCWR368 20 0.037 0.022
43 | 671ERCWR373 20 0.030 0.000
44 |7 20 0.060 0.078
s 20 0.010 0.042 0.042 0.020
46 | e71ERCWRO468 20 0.027 0.017
a7 |e 20 0.081 0.013 0.084 0.017
48 20 0.003 0.035 0.047 0.084
49 |4 20 0.087 0.008 0.047 0.016
s0 | 701CCR391 18 0.019 0.014
s1 | 701ccraes 18 0.013 0.010
s2 | 701ccraos 18 0.018 0.025
53 |701CcCRat8 18 0.027 0.007
54 | 701cCR421 18 0.018 0.025
s5 | 701CCRat1 18 0.020 0.013
se | r010cR4a28 ) 0.065 0.084 -
f.N 12
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Total U-Bolt Support Population

Support Pipe | ci. | Fitting PW Dyn. - PS Dyn. PWMax. | PSMax

Number Diam | 1 Deft.  Defi. Defl. Defl.
57 [701cCR3se 18 0.014 - 0.040 - 0.024 0.0e8
s8 | 671ERCWR301 18 0.012 0.003
59 |671ERCWR295 18 0.022 _0.004
60 | 671ERCWR269 18 0.015 0.016
61 [671ERCWR463 18 0.020 0.010
62 [701ccR228 18 0.016 0.005
63 | 701cCR185 18 0.040 0021 | oo0%0 0.026
I E 102 18 0.015 0.063 0.015 0.073
65 | 701CCRé20 18 0.033 0.006
68 |701ccRe21 18 : 0.020 0.016 0.042 0.034
67 | 701CCR672 18 0.025 0.006
68 | 701CCRe0S 18 ' 0.033 o.018
69 |701CCRS04 18 0.035 0.008
70 | 701CCR601 18 0.023 0.022 0.042 0.039
71 |701cCR779 18 0.035 0.000
72 | 701CCR776 18 0.035 0.025
73 | 701CCRe94 18 0.022 0.011
74 CR 18 - X 0.035 ~
75 {701CCRO92 18 ' 0.039 0.018
78 | 701CCRS62 18 0.025 0.033
77 | 701CCRSS51 T ' ‘| o023 0.008
78 | 701CCR4s0 18 0.039 0.006
79 | 701CCR356 18 | 0.017 0.007
80 | 701 18 0.027 0.006 0.059 0.014
81 | 701CCRads 18 0020 | o015
82 | 701CCRss3 18 0.021 0.005
83 |103A320 16 0.014 0.022
84 | 871ERCWRIS2 18 0.024 0011

— .
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Total U-Bolt Support Population
Support Pipe | L | Fitting PW Dyn. PSDyn. | PWMax | PSMax
Number Diam | 1 Defl. Defl. Defl. Den.
8s | 701ccr7ss 18 0.040 o.ote
88 | 701cCRs28 18 0.008 0.023
87 | 701CCR761 16 0.028 0.025 0.034 0.030
88 | 6318i8R)S 18 X 0.044
89 |47A46402237 18 0.008 0.044
00 | 103A240 18 0.008 0.011
91 [103A280 16 0.050 0.007 0.020 0.007
92 | 103A200 16 0.000 0.045
93 |701cCR158 16 0.021 0.015
94 |47A43201031 14 0.011 0.020
95 | 831SISR221 14 0.005 0.019
96 | 47A43201005 14 0.017 0.000
97 |e31sISR182 14 0.019 0.014
14 % 0.008
09 16 | x 0.002
100 14 | x 0.008
101 14 X 0.012
102 |83; 14 X 0.038
103 14 X 0.039
104 14 X 0.051
105 |8 14 X 0.018
106 [¢ 14 X 0.003
107 16 | x 0.006
108 |e31siSR142 14 0.008 0.018
100 | #3181SR212 12 0.008 0.004
110 |47A46400149 12 0.012 0.004
111 | 8318138208 12 0.017 0.005 0.012 0013
112 | 701CCR338 12 0.010 0.016
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Total U-Bolt Support Population
Support Ppe | C. | Fitting PW Dyn. PS Dyn. PWMax. | PSMax
Number Diam | 1 Den. Defl. Defl. Defl.
113 | 701CCR319 12 0.005 0.003
114 | 701CCR725 12 0.004 0.005
115 | 701CCR357 12 0.008 0.009
116 | 701CCR389 12 0.005 0.024 0.013 0.081
117 | 701ccR3e2 12 0.008 0.040
118 | 701CCR359 12 0.007 0.004
119 |63 12 0.017
120 | ¢ 22 12 0.008
121 | 6318ISR214 12 0.011 0.003
122 12 X 0.008 '
123 12 0.033 0.011
124 | 701CCR732 12 0.010 0.016
125 | 701CCR734 12 0.011 0.016
126 | 47A45003085 12 0.005 0.020
127 |47A45003163 12 0.008 0.007
128 12 X 0.005
120 12 0.032 0.061
130 | 4748403135 12 | o.0e 0.037 0.008 0.075
131 |47A42708028 10 0.001 0.016
132 |7 10 X 0.004
133 10 0.035 0.038 0.016 0.040
134 10 0.053 0.014 0.024 0.022
135 [47A4370%0 10 0.017 0.028
136 | 701CCR282 10 0.007 0.001
137 10 0.001
138 | 721CSR00S 10 X 0.003
139 | 721C8R124 10 0.033 0.016 0.015 0.016
140 | 701CCR133 10 0.024 0.027




Watts Bar Nuclear Plant

" Total U-Bolt Support Population
Support Pipe | 1. | Fiting PW Dyn. PS Dyn. PWMax. | PSMax
Number Diam | 1 Defl. Defl. Defl. Defl.
141 | 781FPCRO21 10 0.005 0.004
142 | 701CCR400 10 0.004 0.008
143 | 701CCR471 10 0.003 0.007
144 | 701CCRe73 10 0.004 0.004
145 | 701CCRE14 10 0.008 0.002
148 | 10 | x 0.005
147 | 10 x 0.019
148 | 163501 ) 0.001 0.016 0.000 0.016
149 |261FPR122 ) 0.008 0.024
150 | 261FPR154 ) 0.002 0.002
151 |37A20601020 s 0.006 0.016
" 152 |37A20801019 s 0.006 0.016
153 | 671ERCWR498 8 0.010 0.008
184 | 701CCR145 s 0.004 0.008
185 | 701CCR147 s 0.002 0.003
156 |701CCR176 s 0.011 0.005
157 | 671ERCWR239 ) 0.008 0.009
158 | 672ERCWRO38 s 0.010 0.016
159 | 701CCR142 o 0.004 0.018
160 | 701CCR177 ) 0.002 0.000
181 | 701CCR180 s 0.004 0.007
162 | 701CCR181 ) 0.005 0.003
) 0.016 0.016
631SISR237 ) 0.002 0.009
165 | 701ccRi78 ) 0.004 0.008
166 | 47A43203003 s 0.001 0.004 0.001 0.004
167 | 8216VCR021 ) 0.005
188 | e21cvcRoos . 0.008
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Total U-Boit Support Population

D
11294

Support Pipe | c. | Fitting PW Dyn. PSDyn. | ‘PWMax. | PSMax
Number Olam | 1 Defl. Defl. _Defi. Defl.
169 | 671ERCWR325 ) 0.010 0/o08
170 | 702CCROS1 [} 0.010 0.005
171 | 701CcCR7S7 s 0.008 o0.018
172 | 781¢PCRO s X 0.009
173 | 701cCR768 s 0.008 0.004
174 | 741RHRROC3 ) 0.027 0.020 0.011 0.035
175 | 741RHRR130 ) 0.005 0.016
176 | 741RHRR133 ) 0.002 0.004
177 | 741RHRR231 ) 0.012 0.005 0.008 0.005
178 ) X 0.003 '
179 8 0.010
180 ) X 0.008
181 | 741RHRROS8 s 0.006 0.054
182 | 701CCR754 8 0.008 0.016
183 | 701cCRs8s ) 0.002 0.001
184 | 163055 s 0.000 0.001 0.000 0.001
185 [ 163032 s 0.003 0.013 0.002 0.012
186 |82 001 s X 0.007
187 |671ERCWR471 s 0.002 0.000
188 | 671ERCWR365 s 0.003 0.016
781FP s X 0.010
190 | 701CCRe49 s 0.014 0.006
191 | 701cCRe4s 8 0.008 0.002
192 | 163030 s 0.001 0.058 0.001 0.058.
193 | 701CcCRE97 s 0.006 0.016
194 | 761CCR753 s 0.006 0.016
195 | 671ERCWRS42 ) 0.002 0.008
196 |671ERCWRS46 o 0.005 0.039
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Total U-Bolt Support Population

Support Pipe | CI. Fitting PW Dyn. PS Dyn. PW Max. PS Max.
Number Diam | 1 Defl. Defi. Defl. Defl.
197 | 671ERCWRSS2 ¢ 10,001 0.002
198 | 8671ERCWRS29 s 0.001 0.011
199 | 671ERCWRS2S ] 0.002 0.011
200 | 671ERCWRS32 ] 0.001 0.011
201 |671ERCWRS34 ] 0.001 0.011
202 | 671ERCWR360 6 0.001 0.000
203 | 671ERCWRS5S ) 0.001 0.030

6 X 0.000

] X 0.001

8 X 0.002
207 | 721CsR093 ] _ 0.009 0.005
208 | 163021 ] 0.000 0.003 0.000 0.003
209 | 183064 6 0.000 0.010 0.000 0.010
210 | 188120 ] 0.007 0.002 0.003 0.002
211 |e71ERCWRS63 s 0.001 0.009
212 | 671ERCWRS61 s 0.002 © 0.009
213 | 671ERCWRsS8 ] 0.001 0.020

214 e X 0.001
215 | 03B1AFWR043 ] 0.001 o.016

216 | & 6 X 0.004
217 | 47A45021084 s . 0.001 0.000
218 | 47A45002078 ] 0.001 0.006 0.001 0.063
219 | 4745021112 s 0.001 0.001
220 | 47A4350210908 8 0.001 0.000
221 | 47A42705023 ] 0.008 0.003
222 | 671ERCWR128 ] 0.002 0.016
223 | 47A40108001 (] 0.013 0.006 0.008 0.006
224 | 671ERCWRO010 e ‘ 0.002 0.040

v)
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Cy

Total U-Boit Support Population

Support Pipe | CL Fitting PW Dyn. PS Dyn. PW Max. PS Max.

Number Diam | 1 Def. Defl. Defi. Defl.
225 | 103A374 6 0.002 d.o1e
226 |621LCVR244 (] 0.001 0.008
227 | 6318ISR043 6 0.002 0.012
228 |47A46502037 s 0.001 0.016
o [ - " —
230 | 103A487 s 0.018 0.003 0.009 0.003
231 | 103A4%0 e 0.000 0.000 0.008 0.054
232 |47A45021126 6 0.001 0.000
233 L 0.006 0.013
234 [ 0.016 0.018 0.009 0.016
235 |47A40007012 s 0.003 0.003
236 (3 0.015 0.003
237 |4 31 5 X 0.000 0.165
238 | 47A40006200 4 0.000. . 0.020
230 | 03B1AFWR146 4 0.001 0.000 0.000 0.000
240 [47A40006199 4 . 0.000 0.016
Yo PeF vy . " Py
242 |47A40000114 4 . 0.001 0.001 0.001 0.001
243 | 03B1AFWR121 4 0.000 0.000 0.000 0.000
244 | 0381AFWRO: 4 X 0.002
245 | 47A40006087 4 0.001 0.023
246 | 03B1AFWR137 4 0.000 0.000 0.000 0.000
247 | 47As6004088 4 0.000 0.000
248 | 47A40006085 4 0.001 0.011
249 | 163411 4 0.001 0.020 '0.001 0.020
250 4 X 0.002
251 | 701CCRase 4 ' 0.001 0.001
252 | e21CcvCROTY . X 0.001
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Total U-Bolt Support Population
Support Pipe | c. | Fiting PW Dyn. PSOyn. | PWMax | PSMax.
Number Diam | 1 Defl. Defl. Def. Defl.
253 | 03B1AFWR149 4 0.001 0.001
254 | 163308 4 0.001 0.004 0.000 0.007
285 |0 4 x 0.008
256 4 X 0.001 0.046
257 4 x 0.000 0.001
258 4 X 0.000 0.007
259 | e21CVCROS7 4 0.007 0.004 0.003 0.004
260 | 701cCcRes0 4 0.001 0.000
261 | s21cvcRo4s 4 0.001 0.002
262 4 x 0.001
263 | 47440006197 4 0.000 0.031
SBTAFW 4 X 0.001
265 | 03B1AFWR161 4 0.003 0.056 0.002 0.056
266 | 47A40006191 4 0.000 0.030
267 |4; 4 0.001 0.011
268. | 47A42705005 4 - 0.002 0.026
031 4 X 0.002
- 270 | 03B1AFWR202 4 0.006 0.042 0.002 0.042
271 |47A40007046 4 0.001 0.016
272 |0sB1AFWR197 ‘ 0.001 0.001
273 4 X 0.005
274 |03B1As 4 X 0.003
275 | 0381AFWR209 ‘ 0.001 0.042 0.001 0.042
276 4 X 0.002
277 | 47A40008118 . 0.000 0.004
278 | 47A49606009 4 0.003 0.034
279 | 47a40000198 ‘ 0.000 _ 0016
280 | 47A49608012 . 0.000 0.021
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Total U-Bolt Support Population
Support Pipe | CL. | Fitting PW Dyn. PS Dyn. PWMax. | PSMax
Number Diam | 1 Defl. Defl. Defl, Defi.
281 | 162384 s 0.000 0.008 0.000 0.008
282 3 3 0.003
283 | 162A357 3 0.000 0.010 0.000 0.010
284 |47A55503015 s 0.000 0.000 0.000 0.000
285 | 621LCVRO42 3 0.002 0.002 0.001 0.003
286 |621LCVR050 ) 0.000 10.003
287 | 1¢ 3 X 0.000
288 | 621CVCR1 3 X 0.002
289 |621LCVRo36 3 0.001 0.003 0.000 0.003
200 | 47A55503017 ) 0.000 0.025
201 | 47A55503012 3 0.001 0.059 0.000 0.059
202 |47A55511008 3 0.000 0.019
203 |47A55503010 3 0.001 0.027 0.000 0.027
204 | 47A35503006 3 0.000 0.040 0.000 0.074
205 | 47A46503048 3 0.005 0.030 0.002 0.030
206 |1 3 0.000 0.063 0.000 0.063
207 |47A55503014 3 0.000 0.018 0.000 o018
208 | 1624325 ) 0.000 0.000 0.000 0.000
209 |47A55503013 s 0.001 0.016 0.000 o018
300 | 702cCR022 ) 0.000 0.000
301 |6 3 X 0.001
302 | e22LCVR002 3 0.000 0.000 0.000 0.000
) 0.001 0.062 0.000 0.084
) X 0.000
: 3 0.001
621LCVR220 ) 0.001 0.002
307 | 170329 ) 0.001 0.011
308 | 631818R248 s 0.001 0:000 0.000 0.000

[
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Total U-Bolt Support Population

Support Pipe | ClL Fitting PW Dyn. PS Dyn. PWMax. | PSMax
Number Oiam | 1 Defl. Defl. Defl. Defi.
309 |47A40006259 ) ' 0.000 6.038
310 | 47A40006260 3 0.001 0.049
311 |831SISR274 s 0.001 0.039 0.001 0.058
312 |671ERCWR258 ) 0.001 0.016
313 | 871ERCWR203 ) 0.001 0.017
314 |621LCVRO78 ) 0.002 0.005 0.001 0.005
315 |21 3 0.000
316 |821LCVA09 3 X 0.000
317 {47A40006123 2 0.000 0.011
318 | 741RHRR190 2 0.001 0.016 0.000 0.016
319 | 163 2 | x 0.000
320 |47A42708024 2 0.000 0.060 0.000 0.090
321 |103A 2 x 0.000
322 |47A42703041 2 0.000 0.012
323 | 741RHRRA196 2 0.001 0.001 0.001 0.020
324 | 741RHRR194 2 0.001 0.002 10.000 0.002
325 |47A40006126 2 0.000 0.026
326 | 741RHRR192 2 0.001 0.016 ' 0.000 0.016
327 ) 2 X 0.000
328 |103AS82 2 - 0.001 0.024
320 | 162A336 2 0.001 0.038 0.000 0.043
330 | 621LCVROO7 2 0.001 0.008 0.001 0.008
331 [103572 2 0.000 0.020
332 | 47A40006083 2 0.000 0.035
2 0.000
2 X 0.000
335 | 8318I1SR206 1 0.001 0.016
336 | 47A46308002 1 0.000 0.041 0.000 0.041

[Q "
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Total U-Bolt Support Population

Support Pipe | 1. | Fnting PW Dyn. PS Dyn. PWMax. | PSMax

Number Dlam | 1 Def. Defl, Deft, Defl.
337 |4 ors | x 0.000 ’
338 | 162a466 0.73 0.000 0.001 0.000 0.001
339 | 162A680 0.5 0.000 0.000
340 |47A43508023 0.75 : 0.000 0.011 0.000 0.011
341 |162a407 0.75 0.000 0.000 0.000 0.000
342 [162A406 0.75 0.000 0.014 0.000 0.014
343 [47A40610018 075 0.000 0019 | 0.000 0.019
344 |1 07s | x 0.000 0.000 0.000

A
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Total U-Bolt Supports in HFT Boundary and 3CB

h..é (L\MC'H""G( fe:f

Support Pipe | C. Fitting Oyn. Comp. Max. Comp.
Otam | 1 Defl.>1/16° Defl.>1/8° CONT | HFT
2 X %
2 X X
) X
2 X X
) X
2 X X
x® X X X
) X
14 | ) X X
83 16 X
88 |6 18 X X
90 18 X '
91 |103A280 18 X .
92 | 103A200 18 X
94 | 47A43201031 14 X
98 |47A43201005 14 X
97 |e31SISR182 14 X
%9 ; 14 | x X X
100 14 | x X X
101 14 X X
102 14 X X
103 | 14 X X
104 | 14 X X
105 14 X X
108 14 X X
107 |17400 14 | x X X
108 | 631SiSR142 14 X
131 | 47A42708028 10 X
10 | x X X
8 %
166 | 47A43203003 8 X X
8 X X
181 | 741RHRROS8 8 X
) X
8 X.
8 X
6 | x X X
6 | x X X
6 | x X X
6 X

e
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Total U-Bolt Supports in HFT Boundary and RC8
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Support Pips | CL Fiting Oyn. Comp. Max. Comp.
Number Diam | 1 Defl.>1/16° Defl.> 1/8° CONT | HFT
209 | 163084 s X X
210 [188120 [} X X
214 | 188 s X X X
217 | 4745021084 ) X
219 |47A485021112 () X
220 | 47A45021098 [} X. .
221 | 47A42705023 s X X
223 | 47A40108001 s X X
225 | 103A374 e X X
228 e X X
229 |4 6 X X X
230 s X X
231 |1 8 X X
232 e X .
233 | (] X X
234 e X X
235 e X X
238 [47A40 .8 X X
238 | 47A40006200 4 X X
240 | 47A40006199 4 X X
242 | 47A40006114 4 X X
244 |03BTAFWS 4 X X
245 | 47A40006087 4 X X
248 |03B1AFWR137 4 X
248 | 47A40006085 4 X X
249 | 163411 4 X
254 | 163398 4 X
4 X X X
4 X X X
4 X X X
4 X X
4 X X
4 X X
4 X X
4 X X
4 X X
4 X
4 X X
4 X X
4 X
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Watts Bar Nuciear Plarnt

Total U-Boit Supports in HFT Boundary and RCB

Support Pipe | QL Fiting Dyn. Comp. Max. Comp. Mod.
Number Diam | 1 Defl.>1/16° Defl.>1/8" PL | CONT | HFT
277 | 47A40006118 4 ' X X
278 | 47449606000 4 X X
279 | 47A40006198 4 X X
281 [162A384 3 X X
283 | 1624357 3 X X
287 38 3 | x X X
295 | 47A46503048 3 X X
296 |1 3 X X X
298 3 X X
307 3 X
308 | 47A40006259 3 X X
310 | 47A40006260 3 X X
317 | 47A40008123 2 X.
318 | 741RHRR190 2 X
a9 | 2 | x X
320 2 X
321 ASS ; 2 X X
322 | 47A42703041 .2 X X
323 | 741RHRR198 2 X
324 |741RHRA194 2 X '
325 | 47A40006128 2 X X
326 |741RHRR12 2 X
327 |163038 2 X X X
328 2 X
329 |1 2 X X
331 2 X
332 2 X X
333 2 | x X
334 |1 2 | x X.
336 1 X X
& 075 | X X
1624468 0.75 X
339 | 1624680 0.7 X
340 |47A43508023 0.75 X X
341 |162A407 0.75 X
342 | 162408 0.75 X
343 | 47A40610018 0.75 X
162A 075 | X X Totl = 118
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Total U-Bolt Supports in HFT Boundary

Total U-Bolt Supports in HFT Boundary proposed to be modified

Total U-Bolt Supports in Containment (non-HFT)

Total U-Bolt Supports in Containment (non-HFT) proposed to be modified
Total U-Bolt Supports in HFT Boundary & Containment

Total U-Bolt Supports in HFT Boundary & Containment proposed to be modified

hftcon.ubt

87

37

31

118

44
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Legend For Support Table

The supports with the support number shaded indicate the supports TVA
proposes to modify to resolve the remaining NRC staff questions. The specific
reason for the modification is annotated in the table with an X in one of the
following columns: Class 1, fittings, Dynamic deflection > 1/16", Maximum
deflection > 1/8", or the column label "Mod. PL". This latter column indicates
that the hypothetical resultant preload is below the minimum preload established

by the WBN U-bolt support methodology.

Sup. Type

ClL1
Fitting

Gépped BW

Dyn. Comp Defl. > 1/16"

Max. Comp. Defl. > 1/8"

ubttab.exp

First Character H = Horizontal
V = Vertical

Second Character T = Trapeze
S = Single

Third Character S = Snubber
R = Strut

Support on Class 1 Piping

Support on a Fitting

Support has a Belleville Washer with a gap
between the collar and the compression plate.

Indicates supports where the composite dynamic
deflection (dynamic pipe wall deflection plus
dynamic pipe support defection) exceeds 1/16".

Indicates supports where the composite maximum
deflection (maximum pipe wall deflection plus
the maximum pipe support deflection) exceeds

1/8".

P



Composite Dyn. Deflect.

Composite Max. Deflect.

Actual Preload
Min. Reqd. Preload

Hypt. Res. Preload
Mod. PL

Max. Str. Int./Eq.
MDL

Max. Str. Load

PW Dyn. Defl.

PS Dyn. Defl.

ubttab.exp

Magnitude of the composite dynamic deflection
(PW Dyn. Defl. plus PS Dyn. Defl.).

Magnitude of the 'composite maximum deflection
(PW Max. Defl. plus PS Max. Defl.).

Load applied by Belleville washers to each leg of

the U-Bolt.

Minimum initial pfeload value reported in the

stability calculation.

Hypothetical resultant value of the preload
assuming pipe wall deflections translate
completely to pipe centerline deflections causing
relaxation of the Belleville washers.

Modifications required due to hypothetical loss of

preload.

Highest intensified stress interaction for the
piping analysis of record at the U-Bolt location
and the applicable Code equation.

The minimum design load for the support.

The maximum strut load at the support location.
Pipe wall deflection at the support location due
to the greater of the dynamic component of the

maximum load or the minimum design load.

Pipe support deflection at the support location as
described for PW Dyn. Defl.

Legend For Support Table

13 January 1994
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PW Max. Deﬂ.

PS Max. Defl.

13 January 1994
Legend For Support Table

Maximum pipe wall deflection at the support
location due to the greater of the maximum load
or the minimum design load.

Maximum pipe support deflection at the support
location as described for PW Max. Defl.



