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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, January 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
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3. Draft Letter
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ENCLOSURE 1

LIST OF PARTICIPANTS

WATTS BAR MEETING TO DISCUSS U-BOLTS

January 18. 1993

Affiliation

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 Svennson*
Peter Stanish*
Peter Tam
Glenn Walton*
H. Lee Williams*

TVA Civil Engineering
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 Engineering 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

Name
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*OM WBN SITE LICENSING

AGENDA

* OPENING REMARKS

* TECHNCAL BACKGROUND/
WBN U-BOLT PROGRAM

* REMAING QUESTIONS/
PROPOSED RESOLUTIONS

* CONCLUDING REMARKS

W.MUSELER

L. WiLLIAMS

L. WILLIAMS

D. NUNN

TI P. 03
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OPENING REMARKS
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US-=AL-BAKGBQOU

MINIMSM AND IS

- Tpipe Computer Program

- Lumped/Distributed Mass Model (Centerline Representation)

- Pipe Supports Modeled as "Rigid"

- Tpipe Post Processor Used to Address Load Combinatloms for
Loads at Supports, Stresses in Pipe and Code Compliance

- FAPPS Computer Program and/or Manual Calculations

- Compliance with Criteria, Including Support Deflection

Max of MDL, Seismic and DYN ! 1/16"

Max from Tot. Des LOAD S 1/8"

(Includes Strut or snubber and structural steel, but does not
include local pipe dese-tion, baseplates and anchor bolts)



JAN-17-1994 12.11 *OM WEN SITE LICENSING 9 P.06

-WBN U-BOLT RGA

Complete.

0

0

.,inern Pr~aw-

Testing - Dynamic and Static

Analysis

Acceptance Criteria

InsUlation Procedures

U-B -Olt SuOr- Mctodlogy and ein Cta - R. L. Cloud and Associates

* Stabiity Assurance

bI

* BeLlefve Washers

* Preload

I .

Enginerin .rga



N7 11 WBN SITE LICENSING P.07

TECHNICAL
�ESTIONS REMATNTNG

* U-BOLTS ON CLASS 1 PIPING

* APPLICATION TO FOllINGS

* PIPE WALL VS SUPPORT DEFLECTION

JAN-17-1994 12: 11
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CLAS1S -1 PW1KG'APPLICATIONS

STAIf QjEwM;!N

Use of U-Bolts on Cam I Piing

TVA :E'.EMHAL PQS13fQN
* ELMSMESS As M, Sub. NB-3228.3

* Plastic Analysis - Loadings do not exceed 2/3's of Plastic
Analysis Collapse Load (Pc).

* U O--LT/CgROSS MEBER - AMC

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

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

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

13ESOLI flON
In order to achieve prompt resolution and provide added safety assurance:

* All U-Bolt support designs on Class I piping, regardless of pipe size, to
be eliminated (19 supports).
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-FITINGS MALICATONS

STAFF OULSTONi

Use of U-Bolts on Fittings

TVA IICMMAL POSITON

* Elbows most limiting fittings.

* Elbow responds by ovalziing.

* U-Bolt reduces ovalizutuan (U-Bolt increased stilbess).

* U-Bolt restrains radial deflection.

0 Ovalization - Second order effect relative 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.

RES-LBJlEN

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).



1 WBN SITE LICENSING

CAL DLEEWQM

STAULOQUSIQNS

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

Effect of pipe wal deflection on U-Bolt preload.

TYA 1E ;MNCALBOIIQN

* Pipe supports are designed in accordance with FSAR deflection criteria:

S 1/16 inch for maximum of seismic, dynamic and MDL

5 1/8 inch for total load

O This ensures the rigid support assumption in the piping analyses is not
violated.

* ASE Code, industry practice, does not require a check of local pipe
wall deflections in support design.

JAN-17-1.994 12: 12 P. 10
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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 (,,)

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

- Combined or composite deflection (a d (a-, - *A A, used lo
conservatively demonstrate compliance with FSAR support
deflection criteria.

- In addition, a hypothetical approach used to assess the impact
of local pipe waU deflection on U-Bolt preload.

* Local pipe wall deflection assumed to totally
translate to pipe centerline.

* 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 wal deflections that result
hypothetically in reduction of U-Bolt preload below initial preload, will be
modified or removed.

v Present tabulation indicates a total of 52 supports to be modified or
removed.



21
I.

-J
~I

/ ko

I.-

STRUCTURAI
-- I I ul:>

-n
30
0

E
tO

z

F-

271
w

zm

r

m
21
UI
21
C)

FIGURE i - WDELY USEO SUPPORT CON GMNATIOM AT WON

I * PORTMON OF THE PIPE SUPPORT 3.
USEO IN THE WBN DEFLECTION
CRITEMRA COMPLIANCE CHECK

2. LOCAL DEFLECTION OF PIPE NOT
ICLUDED IN THE W8N DEFLECT1ON
CRITERIA CONPUANCE CHECK.

FIGURE 2 - TYPICAL W814 U-BOLT
SUPPORT CONFIGURAMTEN

X. C6MrEY+ . Pa.'L

-0

W L



if W1N SITE LICENSING

SUMMARY PROPOSED MODIFICATIONS

* CLASS 1 PEPING

* FTITINGS

* DEFLECTION

TOTAL

P. 13

19

49

52

120

.,

JAN-17-1994 12: 13



U-Bolt e

00--

90sll Other Modificaitons

70- ,- Modification Due To Deflection>

60 I

40-.

30- ll

20-l-

36" 32" 30W 24" 20w 18' 16- 14- 12' 10' 8- 6" 4- 3- 2- I- 3/4'

- ~Pipe Size.-
Deflectionl M~od 4 6 1 19 5 3 0. 0 2 4 1 4 1 2 0 0 0
Clas I Mod o o a o o o o 3 0 1 0 s 3 1 4 0 2
NFtting Mod I 0 0 2 a 0 1 -1 7 4 -4 a 1 12 7 1 0 o

TetLd Mod (120) s 6 1 21 5 4 1 10 6 9 9 10 16 10 5 a 2

ToWa 1'op (:44) s 9 1 25 9 33 11 15 22 17 47 42 {44 36 18 2 8

Datc: Janglarv 1 994
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w CONCLUDING REMARKS
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Gentlemen:

The Tennessee Valley Authority ("TVAt") has undertakensubstantial efforts to address and resolve NRC staff questionsregarding U-bolt pipe support designs at the Watts Bar NuclearPlant ("WBN"). These efforts have included the development of acomprehensive U-bolt design methodology and associated criteria,detailed analyses of U-bolt supports used in conjunction withpinned struts or snubbers, and the conduct of additional (and theconfirmation of prior) U-bolt support testing, as well as numerousmeetings with the Staff. TVA believes that its efforts haveprovided substantial evidence, consistent with accepted industrypipe support design practices, of the adequacy of these designs toperform their intended safety functions.

However, TVA recognizes that there remain some Staff questionsrelated to U-bolt support designs. TVA believes that thesequestions can be resolved on a technical basis. Nevertheless, inview of-the current schedule for WBN start-up, and the additionaleffort involved in addressing those remaining questions, TVA haselected to eliminate or modify approximately 120 U-bolt supports atWBN. These changes provide added assurance that the WBN U-boltsupport designs will perform their intended safety functions, andsatisfy applicable design standards. TVA believes that thesechanges address the remaining Staff questions.

The proposed disposition of the remaining questions isdescribed below.

Discussion

Overview

The proposed modifications, described below, provide for theelimination of U-bolt support designs on Class . piping (19supports) and on fittings on safety-related piping (49 supports),regardless of pipe size. In addition, applying severalconservative assumptions related to consideration of local pipewall deflections, TVA proposes to remove or modify an additional 52U-bolt supports. In total, TVA proposes to remove or modify 120

1
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supports.2

Proposed Xo4ifications

Class 1 PipgfSuboorts: To resolve Staff questions regardingU-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 onClass 1 piping.

Fittingp,: 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 onfittings in safety-related piping.

Local Deflections: TVA will eliminate or modify U-boltsupport designs based on a conservative application of the currentTVA support deflection criteria. Specifically, TVA will includelocal pipe wall deflections in its calculation of U-bolt supportdeflections. The local deflection of the pipe wall considering thestiffness of the pipe, U-bolt and cross member under designloadings, will be calculated. This local pipe wall deflection willbe added to the standard U-bolt pipe support structural deflectionpreviously calculated as part of the normal Code of Record supportcalculations. (Consideration of gaps between the Belleville washercollars and the support will be accounted for by including theBelleville washer stiffness as part of the above compositestiffness.) This combined deflection will be used to assuresatisfaction of the WBN FSAR-defined deflection criteria:

0 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 doesnot satisfy the deflection criteria may involve one ofseveral design changes, including (1) addition of formed
saddles to existing U-bolt configurations, (2)
elimination of the support, (3) elimination of the U-bolt
design 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 pipefittings will be eliminated.

2



calculation or minimum design load.

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

Further, TVA proposes to apply a hypothetical approach to theevaluation of pipe wall deflections on U-bolt preload, in additionto the existing U-bolt support methodology related to preload
considerations. This hypothetical approach will include theassumption that local pipe wall deflections translate completely tothe pipe centerline deflections. If, from this hypothetical
standpoint, the Belleville washer spring load drops below theinitial U-belt preload value already established, the support will
be modified or removed.

In summary, applying these conservative parameters, TVAproposes to remove or modify U-bolt supports for which thecomposite deflection does not meet the design deflection criteria,
or for which a hypothetical application of local pipe walldeflection could analytically indicate a reduction in Bellevillewasher spring load below initial U-bolt preload values. TVA'spresent tabulation indicates that there is a total of 52 supportswhich will require modification as a result of these localdeflection considerations.

TVA presents, in Figure 1 (attached), a tabulation of themodifications proposed to be performed on WEN U-bolt supportdesigns. Figure 1 lists the modifications by pipe size for theClass 1 and Fittings applications. In addition, Figure 1illustrates the distribution of the percentage of supports, by pipesize, requiring removal or modification based on the considerations

2 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.

3 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.4

Additional Documentatioa

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

TVA believes that the above proposed modifications, andsupplemental documentation, address the remaining Staff questions.We would welcome the opportunity to clarify or discuss further thedetails of this proposal.

Attachment (Figure)

TVA is presently verifying the calculations on which this
figure is premised. This verification could result inslight variations in the final numbers. This
verification is to be completed with the tabulation ofthe additional material to be provided, as described
below.

4
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U-Bolts
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Pipe Size
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Wafb Bar Nucler PhLant

Total U-Doft Suppodt POPLJab1 n

- Sup. a i. Fttig Gpd ID rn 1 M.Corp I Comp. DAup. 1 Cmp.

Diem I Type I I SW DI o.>flllr > Dfl>It Deflect 1 Defect

Edu

Poicd

ML Rqd. Hypt R . ModI Max. fS.

IPnaMdI PL inE.

MDL MaL St.

Load

I 871ERaCWNR4S6 38 HTR X 0.1420 4000 1500 291 0.177°10 21500 11344

2 erlERCWR440 : s HTR X 0 0.1760 eooo 2500 se00 =.12219 21500 22638

s e71ERCWR349 3. HTR X 0.1740 6000 2400 -3491 0.15419 21500 22349

4 673ERCWR34S 36 1T X 0.1427 7000 3100 1073 0.184/10 21500 12s39

8 871ERCWR443-S . 3N VSR X 0.1040 7000 3400 1129 0.12e/9 21500 13717

6 I3OASI 32 HS8 YES X 0.0866 0.0676 13750 13700 9727 0o.3o/9 21500 67461

7 101A306 32 HR YES X 0.163t 0.0646 30000 28500 22169 0.2819 21500 149561

e 101A346 32 VTS YES 0.0458 0.035S6 10000 3000 6o55 0.247/9 21500 26563

9 1011 A3601, 32 HSS X 0.0726 0.0726 13750 3600 9581 0.265/9 21500 68772

10 Ol A429 32 VTS 0.0416 11000 7100 9068 0.318/9 21500 37165

11I 1 1A435 32 HSS X 0.0650 0.06o 0 24000 21000 14366 0.26819 21500 70030

12 101 A24 3 - HSS YES X 0.1235 0.0735 17500 12000 11533 0.277/9 21500 93809

13 1 A389 32 VTS 0.0365 13750 eo00 12434 0.306/9 21500 22239

14 t10A12M 32 HTS X 0.0696 0.0696 13750 4000 9801 0.27719 21500 655e5

15 47A45003154O 30 HSR X 0.1580 4000 3800 -1745 0.14019 13537 23129

16 871 ERCWRO30.. 24 VSR 0.0584 0.0996 6000 3000 1418 X 0.148/9 8909 19386

17 e31tSSR121 24 VTR 0.0548 0.0907 4000 3100 1382 X 0.2941 6909 15384

631esSISR11s 24 VTR 0.0394 0.0767 2700 2600 1447 X 0.26919 6909 16743

19 671 ERCWR20:T - 24 VTR 0.0664 0.0996 6000 3600 1416 X 0.222/10 6909 16124

20 67t ERICh14S 24 UTR X 0.0653 0.1010 4000 3000 962 0.23319 8909 19919

21 871ERCWRo2 24 1uThR x 0.0680 0.1070 60oo 2800 2455 0.095/9 60 13919

22 47A4e409001 24 VSR X 0.0727 0.1199 6000 3200 3164 0.173/9 6909 26211

23 47143004036 24 HSR X 0.0910 6000 3700 1038 . 0.13219 6909 16452

24 47143530 24 VTR X 0.1410 4000 1300 276 0.24819 6so9 6373

25 WSsl8s114. 24 U 418 0.0552 7500 7430 4640 X 0.277/9 6909 10161

26 163tStSR112, 8X 0.0660 0.0660 6000 oseo 263 0.3341U9 8909 12575

27 t31 WSt109 24 1418 X 0.1100 0.1100 39009 067.

26 ji01ERWP2-,,, 24 111Th I x 0.0932 o.o098 6000 S3ON 1364 0.37419 I I 200"

Nunber
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Watts Ba Nuclear Plant

Total U-1301 Suppout Popuiallon

Number
I - I-
Dizmo Type

sap-t I P I So I - I -- I . - I , I . I - - I I I- _ _

UO Gamp.

-_ -,. -- -n. i u UsInm Deffect Preload Pruload Praload PL. WntEq. LOd
61 ERCWR2O2 24 VSR X 0.0784 0.1226 6000 3600 164 016810 8s00 250t4

30 0712ERCWRt10 24 HTR X 0.1290 60o0 4500 -1038 0.29t1f9 ago 30037
31 671 ERCWR282 24 VSR X 0.0.13 4000 3400 545 0=.3630 6s00 22542

32 ertERCWR231 24 VTR 0.0365 0.07n 6 eooo 3200 2162 X 0.165ef9 a6s 15773

3 3 6 1E R C W Tl22 O 24 V SR - X 0 .10 50 a o 0 16o 0 2 73 0 .2 0 61s 60o0 13 611

3 4 600ER C W R 3 1 ' 24 H TR -X 0.1 3 0 60 00 4 70 0 -114 5 0 .1 67 10 0so 0 3 00 25
35 7oICCR243: 24 HSR X 0.1430 1oo00 750 2270 0.16410 8se0 22682
36 701C R240 24 V SR X o. o61 10o00 4700 5622 0.47 en1 a6 o0 17546

37 ertERCWR2t4 24 VSR 0.0o60 4000 2300 1064 X 0.13610 60o0 11338
36 671 ERCWR368 24 VTR 0.0467 4000 1700 2364 0.1301O a6o0 646
3 6 71ERCWA3W0 24 H~T 0.0476 6000 1600 4255 0.10710 w000 7103

40 701CCR239 24 HThR 0.0588 e000 2500 4036 0.127/9 a600 12373
41 671 ERCWR371 20 ViR = 0.0463 eo00 2200 4200 0.10610 6136 0360
42 671 ERCWR368 20 VTR -o_0.057 6000 2500 3062 0.114fs 6138 10400
43 671 ERCWR373 20 VTR . 0.0300 6000 1000 436 0.06610 6136 6030

44 rot CCR070'-; 20 V TS X .. 10000 7700 7973 0.344/10 613 1822 s
45 70ccRoe2 : 20 VTS X 0.0706 0.0706 o 0a 0 2600 5775 0.1 671 6136 11745
46 671ERCWRo46 20 VTR 0.0440 6000 1700 4527 0.06710 6136 7304

47 eol81SR2 .0 20 HSR X 0.073 0 0.1015 6000 57 00 1 416 0.21 6 0 6013 6 2344 5

46 1 SlSR2t '' - 20 HSR YES 0.1277 0.110 6 3250 2000 2075 0.2168 0 613 6 10e0
49 47A4so30e4 20 HSR 0.0451 0.0626 4000 260 2201 X 0.202/o 6136 14023
50 701CCR3sI la HTRh 0.0330 aooo 1400 6003 0.16010 4610 5740
51 701CCR3ms 1 a HR 0.0231 a600 1100 7311 0.1t010 4610 3616
52 701CCR404 t6 HTR- 0.0430 e000 1400 5345 0.10810o 4610 5326
53 701CCR418 16 HTR 0.033e aooo 2200 670 0.22410 4610 6814
54 701CCR421 la HTh 0.0432 6000 16o0 7046 0.13610 4810 50D4
58 701CCR411 16a MTh 0.0330 600 1500 6s40 0.14710 4a1 5323

no 7Bind.r *5 or

Max. Camp. Camnp Dyn. C : 
M

axI Atal Min Reqd. HIypt Rae.
Mod.

Max. S. MaIL Sk.

-- . -. . x I
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Watts Bar Nuclea Plant

Total U4olot Support Population
I - I I I I I

Pipe Sup. Cl.

Clm I Type I

Fitt GappedI Dyni. Comp.

SW Delf.>1/11

Max. Comp.

Defl.>I/tr

Camp Dyn Comp. Max.

Deflect

Actual

~ Peioad

Mi. Reqd.

Preload

Hypt Rm.

Peoad
Mod.

PIL

Max tr.

I.nIF.

M0DL Ma. Sb.

68 701 CCR75s I 6 HTR 0=056 8500 2400 4354 0.20619 3825 16103

ee 701CCRs2R IN HTR 0.0306 850 900 5271 0.11519 3825 2606

87 701 CCR761 I HTR 0.0524 0 0640 5500 2300 4526 0.109110 3825 11647

6s a31SR31 I, Is VSR X YES 0.0440 3250 3216 2150 0.249/9 3e25 16606

80 47A48402237 Is HTRh 0.0405 7000 6o0 6734 0. 0969 3825 2173

00 103A240 Is TS 0.00190 7500 1300 7074 0.331/10 3625 12606

91 103A280 16 HTS - YES 0.0570 0.0360 10000 6700 7207 0.40019 3825 54915

92 103A200 1is HTS 0.0540 4000 1200 3731 0.310/10 3825 12736

03 701CCR1s5 16 HTR 0.0364 550 2000 4606 0.101/=C 3625 6626

94 47^43201031 14 HTS 0.0307 2000 1100 2660 0.16119 2667 4516

05 63S1SR221 14 HSS 0.0240 2000 1000 1925 0.17519 2667 2231

96 47A43201005 14 HTS 0.0259 2900 1700 2529 0.305/10 2657 7072

07 631SISR182 14 HTR - 0.0329 4000 1700 3433 0.22619 2657 7720

98 6311SISR230.7 14 1TS4 X 0.0060 4000 2000 3821 0.21110 2857 2451

99 174020 . 14 HTS X YES 0.0020 7500 900 7394 0.171/9 2667 6006

100 174006 14 WS7 X YES 0.0060 Ia 60012000 1551 S 0.256/10 2657 23606

101 631SISR140 14 IHSR X 0.0120 4000 1900 3642 0.22419 2667 4356

102 631SlSR137..I.: W1.: 14 HSR X YES 0.0360 2250 2250 1721 0.76119 2667 11221

103 631 SISR138s 14 HSR X YES 0.0390 4000 3600 2636 0.55019 2667 16432

104 631 SISRl 1 14 HSR X YES 0.0o10 1700 10o0 1012 0.54/1 0 2667 13823

105 8315SSR162 14 HSR 0.0160 4000 4000 3463 0.33319 2857 6447

106 631 SISR1 e4 14 HSR X 0.0030 4000 1000 3910 0.203/10 2667 1254

107 174007 14 HTS x YES 0.0060 15000 6300 14250 0.386/10 2667 32776

1oe 631SISR142 14 VTS 0.0206 2000 900 1025 0.20419 2667 2325

100 631 SISR212 12 VTR 0.0102 4000 1000 3821 0.171/9 2267 2940

110 47A48409149 12 VTR 0.0160 7000 1400 6466 0.07919 2267 5719

Ill 631SISR206 12 HSR I YES 0.0215 0.0246 2000 110 1746 0.17719 2267 3144

112 I701CCR33t I 12 IVTR I 0.025 1 0 00 0 1200 60557 O.10O19I 22I 7 1 4702

Support

Number

11294



Watb Bar Nuclear Plant

Total U-3olt SUDoort Population

pim up. aI. F

Olam I yp

Ga dI Dyf Comp.

W Defi.>I/1V

Max. Camp.

Dofl.>IIV

Camp. Dymi

Deflect.

Comp. Max

Deflect Preoad

t fted.

Preload

Ha sm

Preload Pt. Load

113 7OICCRs19 12 HT 0.00oe0 7000 a00 6eoo 0.056e7 2207 2293

114 701 CCR725 12 HTR 0.0094 7000 1500 6u23 0.0301 22e7 2159

115 701 CCR357 12 HTR 0.0150 7000 600 6734 0.104110 2207 2708

116 701 CCR309 12 HTR 0.0294 0.0740 7000 1500 8424 0.150s10 2207 628s

11r 701 CCR302 12 HTR 0.04e0 7000 w00 6640 0.09sm9 2207 3707

118 701 CCR359 12 NmR 0.0110 700 9w e069 o.M1i4s 2207 3385

119 03S1SR227r :. 12 VSR x 0.0170 2900 2300 2529 0.177jS 2207 7370

120 s31SISR226: q: 12 HTS X 0.00.0 2900 1200 2720 0.2009 226 3e26

121 631 SISR214 12 HSS 0.0140 2900 1200 2860 0.14919 2207 4976

122 03151SR238 12 VTR X 0.000 4000 1600 3851 0.199/9 2207 2103

123 701CCR731- 12 HTR 0.0443 8000 7600 6107 X 0.17119 2267 17822

124 701 CCR732 12 HTR 0.02556 7000 10o0 0557 0.15019 2207 4674

125 701 CCR734 12 HTR 0.02e8 7000 2100 6513 0.19s91 2207 5382

126 47A45003065 12 HSR 0.0249 4000 000 3881 0.00019 2207 2383

127 47A45003103 12 HTS 0.0150 7000 1000 6472 0.2cn/10 2267 4014

126 47A4500309.: iE. 12 HSS X 0.0050 7000 1000 0670 0.200/10 2207 2257

129 47A45003 100* :: 12 HSS X o.0n94 0.0934 Nw0 a620 640f 0.09719 2207 16414

130 47A46403135 12 VTR - 0.0449 0.0633 7000 3s00 0040 0.10019 2207 4202

131 47A42708028 10 HSS. 0.016e 3000 300 2072 0.030/10 1641 .34e

132 721CSR031 10 HTN X 0.0040 400o 1400 3892 0.13719 1641 2265

133 72t CSRIII1: 10:-::: 10 HTR YES X 0.0700 0.0559 5500 5200 3031 0.224/10 1641 11013

134 7 1sHTR YES X 0.0873 0.0455. 6000 770 505 0.218110 1641 10407

135 47A4706006 10 HSR 0.0450 4000 3700 3541 X 0.3619 1641 6370

138 701CCR282 10 VTR 0.0075 5000 700 4108 o.1o0/ 1641 3428

137 721CSRt01W 10 HSR X . 0.0010 3000 2600 2972 0.206/10 1641 2966

138 72tCAOO 10 HSS X YES 0.000 3000 0O0 2917 0.0C919 1e41 1305

139 721C0 *4. 10 Nmt YES 0.04W o.osoe 6 4seo 370 X3 0.191/10 1641 10274

10 KM 0.0512 3000 1200 4326 0.084 1841 1402

11294
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Wafb Bar Nuder Plant

Total U4Adt Support Populaton

Nunbwr

I I I I I
Dym Cam

0s6.>1I16*

Max Comp.

Dl." 1w
CzrkWp.Dh-Icap. Ma Acta

D-

Min Aoqd. Hypt RPA. Mod. Max St. MDL Max. Str.

141 701FPCRo21 I 1WS O.O02 4000 600 3665 0.061/10 1641 2547

142 701CCR460 10 KHR o.oose 7000 1200 Oes 0.24J19 1641 2264

143 701CCR471 10 HTR- r 0.0100 6000 1200 7641 0. I 6sf 1640 1937

144 701CCR473 10 a HTR o.ooao s000 2200 4t68 0.170n1o 1641 2175

145 701CCR614 10 VTr C.oo00 5000 700 4631 0.513/10 1641 3425

146 163454 10 KMTS X YES 0.0050 2200 1500 2090 0.259 1641 19057

147 71 FPCRo4s: 10 HSR X 0.0190 2000 1300 1743 0.126ef 1641 9528

146 163501 a 1458 YES 0.0166 o0oi5e soc ac 8o3 0.200/1 055 1603

149 261FPR122 a VSR 0.0324 3000 700 2622 0.124/10 955 4621

150 2etFPR154 6 VTR 0.0043 4000 2000 3033 0.06561 955 1209

151 37A20501020 a 1HSR 0.0216 4000 1400 3706 0.07719 958 3146

152 37A2060101 S. HSR 0.0216 4000 1400 3796 0.077o 3 955 3146

153 671 ERCWR46 s VTR 0.0155 2000 1100 1825 0.645n1o 055 5615

154 701CCRt45 8 VTR o1290soeJ= oof 559854 OICIS6 VA0.0115 2000 300 2633 0.0761 655 1058

155 701CCA47 6 VTR 0.0046 2000 300 2667 0.0o6610 955 1066

156 701 CCR1 76 S VTR 0.0157 2900 1100 2717 0.16019 955 5725

157 671 ERCWR23B 6 HSR 0.0172 2000 1000 1662 0.17739 e55 3664

156 672ERCWR038 6 14Th 0.0256 3000 1100 2778 0.234/10 965 5827

159 701CCR142 6 VTR 0.015 2900 oo 2633 0.06313 955 2467

160 701CCR177 a "TR 0.0023 2900 600 2557 0.145f9 955 1176

161 701CCRIsO a VTR 0.0100 2900 400 2633 -. 163)3 9a5 2077

162 701CCRI61 6 VTR 0.0061 2900 500 2817 0.06013 985 2421

16 001 3500 3300 go29 X 0.1661O 85 10006

164 U311SSR2A 7 a VTR 0.0113 2000 500 1966 0o12413 9S5 1255

165 701CCR176 6 VTR 0.0072 2900 400 2633 0.11551 956 2117

186 47A43203003 6 VTS YES 0.0052 0.0052 3000 400 2s78 0183/10 958 19e

167 621Cva . e VSR X 0.00603000 SW 2660 -. 124/10 08 6N

1ee a VCVCA001 e VTR X 0.00o0 3000 130 26e2 0.-14OM 96 411NW

11294
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Wats Bar Nuclea, Plant

TOta U-Sflt Support Popd.ation

I -- I --- I - I - - I

;Nw nba I 0mm I Type

PR"31 Dym Camp.

D.A .111i

Max Comp.

r.-A ~I Aw
Camp. Ovr Comp. Max. Mim Reqd. Hvp Res. mwdI max St. MDL max St.

_____ - - -- -I--,- . ry'100,10 rL I wmLq. Loa
100 O71 ERCWR325 6 VTR 0.0150 2000 1000 1826 0.13219 955 5406

170 702CCRo31 6 HTR 0.0153 2900 1000 2733 0.201/10 95 5500

171 701 CCR757 8 VSR f 0.0216 29w 1000 2600 0.13519 055 2491

172 761 FPCR04i7!-~! 6 HSR X 0.0090 3000 1000 2800 0.11719 055 4333

173 701 CCR76S 6 HTR. 0.0120 5000 1400 4775 0.123/10 055 5115

174 741RHRRO03 6 vR YES O.06O 0.045s 2000 1100 153 0.195/10 O55 707

175 741RHRR130 8 HrR 0.0206 3000 700 280 0.133/10 955 2900

17e 741RHRR133 8 HTR 0.0060 3000 0w0 2950 0.14219 05 1051

177 741 RHAR231 6 VTR YES 0.0170 0.0110 3000 700 2733 0.206/9 u55 3314

176 741RHRR101, a VSR X YES 0.0030 4000 1200 .3910 0.38o0 s55 10882

179 741 RHRRo04 , VTR X YES 0.0100 2900 2200 2042 0.161 055 5837

1O0 741RHRROt 6 vrs X 0.0080 2000 1000 4162 0.17919 055 38
181 741RHRROfs 8 HS -. 0.0597 2000 law 18097 0.333,9 058 3372

162 701 CCR754 8 VSR 0.023e 2900 900 2767 0.21319 05 4119

163 701 CCR565 6 HTR 0.0032 2000 S00 2867 0.06719 05 934

1 4 183065 6 H1S4 YES 0.0010 0.0010 5500 600 5500 0.163/9 05 1454

165 163032 6 HSS YES 0.0155 0.0145 3000 1100 2917 0.26510 055 am66

1 e 22CVCRooI 6 VTR X 0.0070 3000 600 244= 0.1639 05 377

187 O71ERCWR471 8 HTR - 0.0023 3000 200 2ss6 0.100/10 055 10o1

183 571 ERCWR365 s H1S 0.016e 3000 700 2917 0.650/11 055 1612

sO 78i1F.PCR7 6 - HSR X 0.0100 1500 600 1389 o.o06 0 055 4141

190 701 CCR649 6 HrR 0.0203 4000 2400 3725 0.183/10 06 8450

191 701 CCRe48 6 VTR 0.0103 7000 3300 . e07 0.207/10 056 600

192 163030 6 HSS YES 0.0503 0.0603 3000 400 2976 0.277/10 05 2575

193 701 CCR637 a VSR 0.0216 2900 600 2600 0.069e 066 2559

194 701 CCR7s3 S VSR 0.0216 2000 60 2eo 0.20719 055 30

10 5 71 ERCWRU42 6 HrT -. OOU 4400 4300 4333 0.1m760 53s 6J

100 71 ERCWR 6 VSR . 0.045 3000 1000 2ea 0.9 no e

SW

11294
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Waft BSa Nucear Plant

Total U41olt Support Wpopelon

sasup. ped I IchIuo Camp. IMaLComp. ICmp.OvL I - I I
ICmp Max Min. Ascrd. Hypt. Raes Mod.

max St.
19 6-7I - I W . * I.>11U Def1le DeflectD P a Pmeod Prejoa P.L I tEq. LW Lod197 671ERCWRs52 e HTR 

O.ODS3 3000 1400 2976 0.178/10 836 635
1_ _ 0.0119 3000 700 2978 0.30 n10 635 5O4200 071 ERCWRs2s e HTR 0.0129 3000 000 290 0.170/10 635 on

200 671ERCWM32 e HTR 0.0119 3000 700 2978 0.093/10 538 6os201 671 ERCWRs34 6 FnR 0.0110 3000 700 2976 0.121/10 53 424
202 071 ERCWR360 a TR 0.0014 3000 1000 2976 0.05U9 538 670
203 671 ERCWRss e 4TR 0.0310 3000 700 2978 0.075/9 53 644
204 1 306 - VSS X YES 0.0000 4000 1300 4000 0.1 o 535 1505208 1WO462 a VWS X YES 0.0010 4000 500 3970 '9 - 0.4eeno 5e3 1690
20616600 a HTS X YES 0.0020 4000 600 3946 0.379/10 535 5296
207 721CSR093 e HSR 0.0138 1300 900 1199 0.064/9 s53 S016
208 16321 e VSS YES 0.0033 0.0033 4000 600 4000 0.363/10 538 663209 163064 a VSS YES 0.0099 0.0099 3000 3000 3000 0.170j9 538 1239
210 166s120 e HSS . YES 0.0091 0.0051 2000 1400 1879 0.1e9/9 535 1634
211 e71ERCWRs63 6 HTR 0.0100 3000 600 2976 0.069/9 535 409
2 1 2 e7tIERCW Rse 1 e H - o .o11 0 3000 700 2956 0.214/10 5°38 IS
213 671 ERCWR558 a HTR 0.0210 3000 700 2976 Q0.482n 538 53
214 166427 6 HSS X YES 0.0010 3000 2000 2978 0.327/9 538 5374
215 0381 AFWRo43 6 HSR 

0.016e 2000 o90 1983 0.040/10 538 2259
216 67iERCWR60 6 VSR X O.OD40 20o0 .1Aw 1031 0.439/10 535 20s6
217 47A45021084 a HMTR 0.0012 3000 400 2978 0.042/9 538 571216 47^45002076 6 e HTR 0.0070 0.0638 3000 6o0 2978 0.297/10 s3 5s8
219 47A45021112 6 HT 

0 . 0oals 3O 600 2376 0.04/ 538 571
220 47A45021096 6 HTR- - . o.0012 sOOO 400 2978 0.042/9 5s8 671
221 47A42705023 6 VSH ._- o0.0090 2000 1700 1897 0.650/9 53us e16
222 671ERCWR128 S 0.0178 20DO 800 1se8 o.osss 53 10O1223 47A40106001 e HTS YES 0.0196 0.0174 S000 im 27o1 0 .644/9 53 69e24s 

O

22 67 294H1 6 Mm-

-
I -w I 0.127/9

11294

535 Is"6

Actual MDL max.ft



Wait Ba, Nuclew Paint

Total U-Sott Support Paopiftton

Number Clam Type

Uapda

SW

i I I I I I I . I I
Dt Comp. Max Comp.

Bafl.-1IV

Cam- p. _I

I lea-f
Comp. Max Mim Rqd. Mod. Max. Sir. MDL Max StI.

--- I, - - -- r-- r-wu r.cq. LO
225 103A374 6 HTS 0.076 3000 400 2956 0.2411t 35 ta 9

220 621LCVR244 a HTS 0.0066 2000 200 1983 0.06410 535 322

227 631SISR043 S HSR f 0.0140 2000 400 19e6 0.1610o 535 731

226 47A46502037 6 HSO 0.0166 3000 SW 2976 021./s SW es1

229 47A44502040 6 HSS X 0.0030 3000 500 2033 0.17410 535 1336

230 103.487 6 HTS YES 0.0214 0.0124 1l00 1500 1534 0.41319 SW 13457

231 10aA450 6 VSS YES 0.0000 0.0600 2000 190 2000 X 0.322/9 N 6s"4

232 47A4502t 120 6 HTR 0.0012 3000 300 29786 0.042P GM 571

233 10044 6 6 sHTS 0.01 66 2300 2250 21 65 4 :- M -$h 636 64e5
234 105A453 . a HTS YES 0.0516 0.0248 2000 la00 1724 X 0.59710 535 12220

235 47A40007012 6 HSS 0.0057 2800 2100 2733 0.319/10 S53 3666

236 47440007011 6 VTR . 0.0200 2800 2600 2467 X 0.23010 535 24752

237 470203111 5 SSMO X 0.1849 .0.1049 So0 100 500 .0000/ 226 136

236 47A40000200 4 HSS 0.0197 1500 1000 1500 0.15119 228 334

239 0381AFWR146 4 HTR YES 0.0012 0.0002 2000 1200 1962 0.209/10 226 Wss

240 47A4000019 4 MSS 0.0156 800 60 6o00 0.15510 226 250

241 O3BIAFI47 4 VO - X 0.0020 3000 2300 2"4 o.604/10 226 2912

242 47A40006114 4 VSS YES 0.0021 0.0021 1a00 1100 1785 0.230/10 226 599

243 0381AFWRt21 4 HTR YES 0.0003 0.0003 2000 1300 2000 0.1.- 10 228 *01

244 O3BtAfWNO4SA 4 VSR X 0.0020 4000 2000 3946 0.29310 226 4054

240 47A40006087 4 HSS 0.0240 1500 1000 1489 0.196sf 226 910

246 038tAFWR137 4 VTR YES 0.0004 0.0004 2000 1100 2000 02n711n0 226 671

247 47Asa00406 4 VSR . 0.0002 2000 300 2000 0.04510 226 161

246 47A40006065 4 MOO 0.011S6 1500 1200 148s 0.20110 226 956

249 163411 4 HTS YES 0.0209 0.0209 1700 -00 1687 0.200/3 228 2129

250 021CVCR072*. 4 VIA | X 0.0020 2000 1900 1906 0.060/9 226 1409

201 701cCN45 4 KTR 0.0019 2300 700 22 - 0.200/10 22 597
151u 4 I HSR x

.0010 0 2000~ s50 I 1962 0.130/10 226 666

11294
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Watts Bar Nuclear Plant

2!

254

28

L28

2es

1 70

1261

261

268

Total U-Soflt Support Population

support ip Sup.

N- nbw Dimm Type

13 03B1APWR149 4 VSR

U4 1a63 4 VSS

0 O8 AFWRIt 4 VSR

6 168022 4 tTR

7 168031 4 HIS

se 16603e4# AS: 4 VTS

1 12ICVCRO57 4 VTR

0 1OICCR44O 4 HTR

I 621CVCRO46 4 VTA

2 03SIAFWRO4O 4 VSR

I 47A40006107 4 HSS

4088AFWRss1 4 HTR

0381AFWR1e1 4 HTR

5147A40006101 4 VTS

147A42705005 4 VSS

03B AFW 7 4s -.. HTR

03sIAFWR202 4 HSRI

47A40007046 4 HSS8

-031AFWtIIS7 4 VSR

4.601066 4 HSS

03BIAPAiO 4 - VSR

0381APWR209 4 HTS

1 4AfR i- - 0-VS4
47A40006118 4 HTS

47A40606000 4 HS8

47A40006196 4 1188

47A44605012 4 HTS

I

I
11

Xitn Gappe

YES

x

YES

YES

YES

YES

X YES
YES

x ;YESx.

d DWn. Comp.

Daff.>1/e1

Max Comp. Coam

0I.flt I/ Off

0.0

0.01

0.081

0.04f

0.042

0.0021 2000 1l00 1902 0.24219 228 1943
040 0.0073 2000 6O 2000 0.171/10 226 IsO

f 0.0030 t500 900 1467 0.2u/s 226 3026

0.0406 2000 1000 1902 0.344/10 22 2312
0.0009 2000 6O0 2000 0.426/110 226 721

0.0073 2000 200 2000 0.3WnO n22 762
14 0.0074 1800 700 1422 0.069"m 228 2254

0.0012 2300 700 2286 0.03819 226 400

0.0026 2000 300 1962 - - -11111s228
0.0010 4000 1ow0 3s73 0.26119 226 285

- 1500 t300 1500 0.1601 226 432

12

I

0.0582IIwZ]
0.029e

0.0123

0.0276

oo44oI
0.0166

0.0020

0.0050

0.0030

0.0029

0.020 I - -- W.- I "1a I0- -- I -682
U.1Aw

( -- - I -.- -_-u.Ir125 I 1a1en 9 .0 I

200

1500
a Jo

- .. -- - - I ssw143 ---- 1 I -

1460 S I 0.23110 1 I11 228 08In4-20ao1662 . =0.26119 226 1070
-500 t 1444 wm0400o 226 2090

- 00 ro 147 0.292/9 226 s4
- 20 o1o I osorno 226 lo02

a --.- -, . - - -, -. ov10 --- 1200

- 0 106.-2, - s.- I -- - - a., -- -.

- - I It - t.
I -. -- -w150 -. 2-4- III22

0.22019 1 228

0.244/9 I 228

- --- ..+

0.749i9 1 228
T .- . . , i --

o.r3mo 1 228
. . . -.- --- i,

0.72)1 I -

1238

32ls

23e2

11ss

3507

-234

0 7MM lb I "A
i ... ---- I-. -.1-- I0 073- I

0f0 I 00* I

300 20001 0.211/10ttno 301

0

11294

0.23s/t0 1 22A

n .- n ^ I --

baonam I nas

-Co~p. max m Atq K#Vt mm-. W
I t"1: I tolw Preod- PL mOdtw I -

). ra n.

1982ew 12se

llw0 1467

a5w

17U5 0.2r41sX

low

1478

low ewo 142S

1lPW SAW 1489 a"

lUuU aw a" .--

i2OOtaboo t500

e.Vmfe tww0 700 973 1

U.Wvoo I 15M am I � I

U.ed]U

0.2tf 1 228



Wift Bar Nuclea, Plant

Total U-Salt Support Paculallon

----- u,
I DClean I TZVn

rWIMM UAiPOO
UM COMP,

Meax Coam. Camp. Dyn- Camnp. Mug. Aa*ad ML Raqd. Hypt PAW Mod. max ft.- MDL Max Str.
_______- . *.- ~ LIULUI0 Prgaoad Preload Preload Pt. kt/Eq. Load

201 162A304 3 Vs$ YES 0.0064 0.0064 1500 30 600101 3
202 7O1IMAWSOO3 3 H4SR X YES 0.0030 1800 1000 1750 0.05310 160 2148
203 162A357 3 KTS YES 0.0100 f0.0100 1600 100 1600 0.33210 ISO 660
284 47A535503015 3 HTR - ____ YES 0.oooo 0.0000 2400 2300 2400 0.243iV 150 140
206 621 LCVS.42 3. 147 YES 0.0030 0.0030 1200 300 1176 0.10410 160 G1s
200 621 LCVR050 3 145 -HT___________ 0.0033 1000 100 1000 0.067)0 160 141
287 10A 0 3 WS7 X YES 0.0000 2000 300 2000 0.34010 160 1231
208 O2ICVCA1lO2 :~.-:% 3 HSR x ___ 0.0020 1400 1100 1377 0.10110 160 2030
269 621 LCVR4030 3 1fT YES 0.0040 0.0030 1200 100 110GO 0.10410 160 206
290 47AS550301 7 3 4TR O.,0250 1000 600 1000 0.07710 .160 190
291 47A5550301 2 3 H4TR YES 0.0599 0.0606 1600 1300 1666 0.06710 160 203
292 47A5551 1006 3 HSR 0.0187 1500 200 1600 0.0100 1609 S 02
293 47A55503010 3 14TR YES 0.0260 0.0270 1600 1200 1685 0.15010 .160 263
294 47A355503000 3 1H5R 0.0402 0.0741 1000 S00 1000 0.142/10 160 336
295 47A40503040 3 14TS YES 0.0340 0.0319 1200 600 1141 0.861/10 460 1020

2930A4 VT6 YES X 0.0630 0.0630 2000 100 2000 0.37010 ISO 607
297 47A55503014 3 HSR YES 0.0156 0.0166 low O00 1000 0.1201 160 189
298 102A325 3 14S8 YES 0.0000 2000 600 2000 0.17510 ISO 380
290 47A55503013 3 H4TR YES 0.0100 0.0156 1000 1600 1666 0.41610 160 196
300 702CCR02 2 3 V Yr 0.0001 2300 1000 2300 0.2931 160 245
301 OS4Ci Od 3 14T5 - X YES 0.0010 1000 600 001 0.112/10 460 767
302 O22LCVRO02 3 1HTR YES 0.0001 0.0001 1600 1200 1600 0.07210 160 143
303 O22LCVRO05 3 4HM YES X0.0630 0.0637 l000 1000 1606 0.07310 460 206
304 6LC 1 3 VSR X YES o.oooo 2000 5oo 200 0.1124/10 160 2866
306 021LC 00 3 4TR X 001 1200 300160.030 1046
306 621 LCV6t220 3 14TR 0.0028_____oce iooo gmo I 001 0.11010 I60 472
307 170329 3 VOS _____ __01______ ____2_ e 2300 is9 2266 0Geosno 160 074
306 631515R248 S 3 1475 YES a.04 ftn Wm_ _

--. I Iu
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Waft Bar Nuceag plant

Total U-oSal Supp rPaplalo
Spt Pk- SLIP.
NWInbe rr m Type

309 17A4000629 3 HSS

310 F 47o000260 3 HSS

311 631 SISR274 3 VSR

312 171 ERCWR250 3 VTW
313 171 ERCWR20s 3 HSR

314 621LCVRO78 3 HSR

315 61LR0 3 HSR

316 LCVRO 3 HSRS

317 47A40000123 2 HSS

316 741RHRR190 2 HTS

319 162A34 : 2 HTS

320 47A4270=024 2 SR

321 103A589 2 VSR

322 47342700041 2 VSs

323 74IRHAAIOO 2 HTS
324 741RHRR104 2 HTS
325 47A40006126 2 HSS

320 741RHAR192 2 HTS

327 103038 2 HTS -
320 1 03A56 2 sS8

329 1 e2A536 2 1sR

330 621 LCVRos7 2 NSA

331 163572 2 ISS

332 47A4000oo3 2 os

333 2 1S

334 1 2 HTS

335 63151SR268 1 VTR

330 47|4650Ow92 1 HTR

_x

x

x

x

:. Fig Gapped

- SW

YES

- ~YES.

X YES

I X YES I

YES

YES

x

YES

-I YES

YES-

Dyn. Camp.

Djlol >1/
I e,. Cam^p. Camp. Dy.
I 1 Deflect

0.0404

0.0072

0.0160

0.06(m

0.0016
| 0.0030

0.0166

0.0366

0.0090-0.w040

Camp. max Actual M| i Req | Hypt R

DefLe pmowd pi momd Pr|osd0.037 15W0 1000 1500
0.0500 1000 400 e91

1' 0.0590 1700 - 00 1037
0.01e0 2000 1400 1962

0.0177 2000 1000 1se2

0 .0 0 0 2 6 0 0 7 6 5

0.0000 2000 700 2000

0.0000 1200 300 1200

0.0106 1000 400 1000

0.0150 1000 300 990

0.0000 2000 700 2000

0.0o09 1000 300 1000

0.0000 1000 500 1000
0.0120 1000 Soo 1000

0.0210 1000 700 990

0.0020 1500 1200 1469

0.02e2 1000 1000 1000

0.015 | 1000 300 990

o.0oo0 1700 1100 1700

0.0250 1000 904 99

0.0434 500 300 497

0.0090 1 0low 750 r

0.010 3000 2900 3000

0.0350 1000 300 100

0.0000 1000 900 1000

0.0000 l0o 400 1000

0.0166 2000 300 | 2

0.040e 400 1 300 400

Mar~d. Mae. Sb.
Pt. ht/Eq.

0.270/10

0.252/10

0.00/9
0.23519

0.156/I

0.191/10

0.006/10
0.042/10

0.205tV

0.164/9
0.395/10

0.075/10
0.123fs

0.363/f

0.159n

0.117/90.204fs

I 0.1719 I 1w 193
-,,.v n .. I .w2a

MDL

150

150

ISO

150

ISO

ISO

150

150

.150

ISO

150

150

150

max. Sft.

Lan

507

610

442

163 1

26 1

so I

176

960

396

114

31458

00711 i I
1 0.242/9 1 SO i 2e1

Is IS j 2
fi"AMl I oan-+i .-. I . I

---
- ll1ain I ;a -re II 0.137 1 1 1110

______ 
II~~

a MI AM I Ina

A 1a I -an

0.4W01o 1 1i 2=I
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Waft Bar Nuc-t Pled

Toti U-Sot 8pport PoptAtln

-upo Pbe 8up
Nubw b DinI Tywe

r T.I
I -I ,

FG I D -- I - I I - -. --- -I __
a CGomp. Comp. DM Cw.pma. AcW Mih Rqd.
.M>IW - -eflal Derct D Pmkod Pt Re. d P L I SlyEq.337 7AM40686 .5UL1U Dfec fet Peod Pde P.ad P. ~ ~ . ___ Load075 -HS8 X YES 0.0000 400 ISO 400 0.077/1 ISO 76Ss 1e2A48e o.n7 HT8 - YES 0.0012 P.OOt2 1200 1200 1200 0.537/10 ISO tOI339 162lO46 0.75 HS 

0.0001 500 200 500 0.206/10 ISO 121340 47A4350S023 0.75 S88 YES 0.0110 0.0110 500 400 500 0.0633 ISO 47341 162A407 0.75 HS8 YES 0.0000 0.0000 350 0 350 O0.3110 t50 15342 162M06 0.n H88 YES 0.0138 0.0136 400 250 400 0.6no 150 a53 47A40610014 0.n 9488 YES68 
0.0185 2000 100 2000 0.8no 150 232344 t eA41 0.75 HT8 X YES 0.0000 1000 600 1000 0.417/3 1S0 123
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Watts Bar Nuclear Plant

Total U-Bot Support PopulatIon

Support

Number

Pi"

Diem

Cl.

1

Fftng
I I

PW Dym

Defl.

PS Dyn.

Dai.

PW Max.

* Dfl."
1 671 ERCWR4 0 36 0.102 0.0f40- etR ER4S t~~. '. ...... . .........',S=-- -.012004
2 ..71 . 36 S0 0.178

.671 ERC..340. . 3 - 30 0.174
4 371C 34" 36 0.105 0.030.. . . . ., ,, ,,,.
5 671 ERCWR445,-8 - 36 - X 0.104

. . . . ................. , . .

6 -l:.:-i 32 0.074 0.013 0.055 0.013

7 101P308 32 0.154 0.016 0.069 0.016

8 101A348 32 0.030 0.016 0.020 0.016

9 101A30 3 2 0.057 0.016

10 101A429 32 0.028 0.016

11 101A435":: 32 0.057 0.006
. . . :: . .: . :.l .-

12 101A3424 2 0.104 0.020 0.054 0.020

13 101A389 32 0.016 0.018

14 10. 1 ..92 . .," 32 0.054 0.016

15 47 ,5003154 30 0.158

16 071 ERCWROSO 24 0.049 0.009 0.084 0.016

17 031'SSR121 24 0.044 0.011 0.072 0.019
18 a lSlh15 24 0.036 0.003 0.071 0.006

19 071 ERCW27.., 24 0.049 0.009 0.084 0.016
--.. ..........

20 :671 ERC. 145 24 0.054 0.012 0.083 0.018

21 071 ERCWRO2 24 0.041 0.027 0.065 0.042
. .......... . .. . . . . . -.....

22 47A46409001 24 0.047 0.025 0.078 0.042
23 4?A500 24 X 0.091

24 47A43503005 24 0.034 0.107

25 63"1 $SAl1t4 i .'.'..',:. 24 0.050 0.005

26 631 SSR112 24 0.058 0.008

27 131S1SR109 24 0.086 0.024
2 8-7 E C ~ 2 32 . 8 . 1 . 8 . 1

PS Max

DS~f

0

11 2

28 1871 ERCWR283 24 0.012 0.085 0.0130.08t



Watts Bar Nuclear Plant

Total U-Solt Support Population

Support

Number

I I T --

pe

O laij

Cl.

I

Fiig PW Dy.

flon

2 I t '......... 24 0067 0.010 0.107 ofO1O

30 671 ERCWRSIO 24 0.129
I',P ':...... . '. ... '.d !r.! '''.

31 .71. ERC WR22. 24 0.055 0.009 0.095 0.016
. ied . . .. .. .-.....

32 671 E RCW Y231 24 0.034 0.004 0.070 0.009

33 071A ........E, 24 0.105

i. . .. . . .. .. . ..:. .34 6071E ~RCWi312 24- .____ ', .' 24 0.131

35 ?701CCR243"- 24 _.. 24- 0.143

36 701 CCR240, , 24 . X___. '.2X 0.081

37 671 RVWR214 24 0.056 0.002

38 671 ERCWR388 24 0.045 0.004

39 671 ERCWR389 24 0.032 0.016

40 701 CCR239 24 0.054 0.005

41 671 ERCWR371 20 0.033 0.013

42 671 ERCWR368 20 0.037 0.022

43 671 ERCWR373 20 0.030 0.000

44 701 CCRO7 20 0.060 0.078
45 701 CCA062 20 0.010 0.042 0.042 0.029

46 71 ERCWRO46 20 0.027 0.017

47 6S1 SISRt1 20 0.061 0.013 0.084 0.017
46 0101,R21 . 20 0.093 0.035 0.047 0.064

49 47M5003084 20 0.037 0.008 0.047 0.016

50 701CCR391 16 0.019 0.014

51 701 CCR39S16 0.013 0.010

52 701 CCR404 16 0.018 0.025

53 701CCR418 16 0.027 0.007

54 701 CCR421 16 0.018 0.025

55 701CCR411 16 0.020 0.013

PS Dyn,. PW Max.

nd

PS Max.

no

56 1701CCR428 is 0.065 0.084

11294 (7)



Watts Bar Nuclear Plant

Total U-Dolt Support Population

Support

Number

Pip.

Diem

Cl.

1

Fitting
I I I I

PW Dyn.

Defi.

PS Dyn.

- Ddl.-

57 701CCR389 1a 0.014 0.040 0.024 0.06o

58 671 ERCWR301 1 a 0.012 0.003

59 671 ERCWR2s5 1 a 0.022 0.004

60 671 ERCWR269 1 a 0.015 0.016

61 671 ERCWR463 1a 0.020 0.010

62 701 CCR228 1a 0.016 0.005

63 701CCR155 1a 0.040 0.021 0.050 0.026

64 I 2ERCWRoaS 16 18 0.015 0.063 0.015 0.073

65 701 CCR429 1 a 0.033 0.006

66 701 CCR621 1 a 0.020 0.016 0.042 0.034

67 701 CCR72 1a 0.025 0.006

6s 7o1 CCR6os 1 a 0.033 0.016

69 701 CCR594 16 0.035 0.008

70 701 CCRO1 16 a 0.023 0.022 0.042 0.039

71 701 CCR779 1 a 0.035 0.000

72 701 CCR776 1 a 0.035 0.025

73 701 CCR694 1 a 0.022 0.011

74 701ccR675 16 X 0.035

75 701 CCR692 1 a 0.039 0.016

76 701 CCR562 16 0.025 0.033

77 701 CCR551 1 a 0.023 0.006

78 701 CCR450 1 a 0.039 0.006

79 701CCR556 1 a 0.017 0.007

so 701C 52 .... 16 0.027 0.006 0.059 0.014

a1 701 CCR443 1 0.029 0.015

82 701 CCRs53 1 6 0.021 0.005

63 103A320 1 0.014 0.022

PW Max.

flon

PS Max.

rim.

84 671 ERCfR3s52 1a 0.024 0.011

1294 (j
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Waft Bar Nuclear Plant

Total U-Dolt Support Populatlon

Support

Number

Pipe

Olam

Cl. FittIng

1~I

I I I

PW Dyf

Dba.

PS Dyrm

n-fl

PW Max

DRim

85 701 CCR758 1 6 0.040 0.01;

66 701 CCR528 16 0.008 0.023

87 701 CCR781 16 0.028 0.025 0.034 0.030

as 931$lSfSi.t is x 0.044

89 47A46402237 16 0.006 0.044

90 103A240 16 0.008 0.011

91 1 03A280 16 0.050 0.007 0.029 0.007

92 103A200 16 0.009 0.045

93 701CCR156 16 0.021 0.015

94 47A43201031 14 0.011 0.020

95 631SISR221 14 0.00o 0.019

96 47A43201005 14 0.017 0.009

97 831SISR1s2 14 0.019 0.014

98 831SISR2S . .14 X 0.006

99 174020 14 X 0.002

100 14 X 0.006

101 $I SISRI 4O.' 1 4 X 0.012

102 6e31 .1SA37.:.: 1 4 X 0.036

103 31 SISRIS 14 X 0.039

104 031tSA161 14 x 0.051

104 e91 8i~~~h1. e. .... ... .. .. -1 .S- . ,,i... ....... . ...... ..-.1 0 5 6"S I S S R I O2 . ..... .t 1 4 X .0 .0 1 6
106 6tsA1P 14 X 0.003

107 31'740.07,l ','g',, '' 14 X 0.006

10t 63181SR142 14 0.005 0.016

109 1631SISR212 1 2 0.006 0.004

110 47A46409149t 12 0.012 0.004

III 631 SISR206 12 0.017 0.005 0.012 0.013

PS Max.

112 170lCCR335 li
0.010 0.016 I

11 29 )

0
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Watts Bar Nuclear Plant

Total U-Sf Support Population

Support

Numnbe

p.

Doam

C1.

1

Fftting
i l I I

PW Dn.

Defi.

PS Dyn.

Defi.

PW Max.

Ddf.

PS Max.

113 701CCR319 12 0.005 0.003

114 701CCR725 12 . 0.004 0.005

115 701CCR357 12 0.006 0.000

116 701CCR300 12 0.005 0.024 0.013 0.061

117 701CCR362 12 0.008 0.040

118 701CCR359 12 0.007 0.004

119 631SSR2 7 12 X 0.017

120 ObSStSR22g 12 X X 0.008

121 631SISR214 12 0.011 0.003

122 S1SISR2S '12 X 0.005
..... ..... - - -:: -:

123 -701C0731 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 4A500 12 X0.005

129 47A45003100 12 0.032 0.061

130 47A46403135 12 0.008 0.037 0.008 0.075

131 47A42708028 10 0.001 0.016

132 721C8R031 10 x 0.004

133 721C8R1t: 10 0.035 0.036 0.018 0.040

134 .21QS911 1'0- 0.053 0.014 0.024 0.022

135 473700 .......... 10 0.017 0.028

136 701CCR282 10 0.007 0.001

137 721 C 11 10X. _ .... .. -'X 0.001
. . .. . . .

138 721CSR003 : 10 X 0.003

139 721CSR124 10 0.033 0.016 0.015 0.016

140 1WOICCR133 to 0.024 0.027

11294

0
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WattB Bar Nuclear Plant

Total U-Boft Support Population

Support

Number

TtY Y -

Pip.

Dlan

Cl.

1

Flttng PW Dyr

Deft.

PS Dyn.

Deff

PW Max

Deon

PS Max.

Diaf

141 781 FPCRO21 10 0.005 0.004

142 701 CCR4609 10 0.004 0.006

143 701 CCR471 10 0.003 0.007

144 701 CCR473 1 0 0.004 0.004

145 701 CCR614 10 0.006 0.002

146 164I4 10 X 0.005

147 7.1.PC 4O.. 10 X 0.019

148 163591 a 0.001 0.016 0.000 0.016

149 261FPR122 8 0.008 0.024

150 261 FPR154 8 0.002 0.002

151 37A20601020 a 0.000 0.016

152 37A20601019 a 0.006 0.016

153 671 ERCWR490 a 0.010 0.006

154 701CCR145 8 0.004 0.008

155 701CCR147 a 0.002 0.003

156 701 CCR176 a 9.011 0.005

157 671 ERCWR239 a 0.008 0.009

156 872ERCWR038 a 0.010 0.016

159 701 CCR142 a 0.004 0.016

160 701 CCR177 a 0.002 0.000

161 701CCR18O 8 0.004 0.007

162 701CCRI61 a 0.005 0.003

163 4A 002110 .4 0.016 0.016

164 631 SISR237 8 0.002 0.009

165 701 CCRI78 a 0.004 0.003

166 47A43203003 6 0.001 0.004 0.001 0.004

167 621 VCR021 a X 0.005

168 621CVCR01 a X 0.008.

11 294 C



Watt. Bar Nucler Plant

Total U-4oft Support Population

Support

Numbor

I I I I .
Pipe

Dlam

Cl.

1

Ftig PW Dyn.

Ddw.

PS Dyn.

Dd .

, PW Max.

nafi

PS Max

nafi

109 671 ERCWR325 a 0.010 oo0.00

170 702CCR031 a 0.010 0.005

171 701 CCR757 a 0.006 0o0 a

172 a61f . R 7 S X 0.009

173 701CCR765 a 0.008 0.004

174 741 RHRRO03 a 0.027 0.029 0.011 0.035

175 741RHRR13O a 0.005 0.016

176 741RHRR133 a 0.002 0.004

177 741RHRR231 a 0.012 0.005 o.o0 0.005

178 741RRR101 . .,, X 0.003

179 741 RH ROR . X 0.010

180 741 RHRR017 X 0.008

181 741 RHRRO58 0.006 0.054

182 701CCR754 a 0.008 0.016

183 701CCR585 8 0.002 0.001

184 163055 0.0o00 0.001 o.000 0.001

185 163032 a 0.003 0.013 0.002 0.012

186 622QVROO S X 0.007

167 671 ERCWR471 a 0.002 0.000

188 671 ERCWR365 a 0.003 0.016

189 781FPCR074 a X 0.010

190 701CCR649 a 0.014 0.006

191 7o1 CCR64s 8 0.008 0.002

192 163030 a 0.001 0.058 0.001 0.0o8

193 701CCR637 a 0.006 0.016

194 701 CCR753 8 0.00o 0.016

195 671 ERCWR542 6 0.002 0.006

1 1294 )

oo 1071 ERICWR540 a 0.005 0.039



Wattb Bar Nuclear Plant

Total U-Solt Support Populatlon

Support

Nunber

71Y -

Pip.

DIm

Cl.

1

Flt"Ig PW Dyn

Dell.

PS Dyn.

Def.

PW Max.

Dof.

PS Max.

Dof.

197 071 ERCWR552 6 0.001 0.002

196 671 ERCWR529 a 0.001 0.011

190 671 ERCWR525 a 0.002 0.011

200 671 ERCWR532 6 0.001 0.011

201 671 ERCWR534 6 0.001 0.011

202 671 ERCWR360 a 0.001 0.000

203 671 ERCWR555 6 0.001 0.030

204 163060 6 X 0.000

205 a16462 6 X 0.001

206180 6 6 X 0.002

207 721 CSR093 a 0.000 0.005

208 163021 6 0.000 0.003 0.000 0.003

209 163064 a 0.000 0.010 0.000 0.010

210 168120 6 0.007 0.002 0.003 0.002

211 671 ERC WR563 a 0.001 0.009

212 671 ERCWR561 6 0.002 0.009

213 671 ERCWR558 6 0.001 0.020

214 16427 :. 6 X 0.001

215 03B1AFWRO43 6 0.001 0.016

216 6d71 ERC WR60 6 X 0.004

217 47A45021084 6 0.001 0.000

218 47A45002078 6 0.001 0.006 0.001 0.063

219 47A45021112 6 0.001 0.001

220 47A45021098 6 0.001 0.000

221 47A42705023 6 0.006 0.003

222 671ERCWR128 6 0.002 0.018

223 47A401 08001 6 0.013 0.006 0.008 0.006

224 67IERCWROIO 6 0.002 0.040

1 1 294\j)



Watts Bar Nuclear Plant

Total UDoalt Support Population

Support

Number

Pi"

Diln

Cl.

I

Ftti PW Dyn.

Deol.

PS Dyn.

Defl.

PW Max.

Defl.

PS Max.

Defl.

225 103A374 6 0.002 b.01o
226 621 LCVR244 6 o.o1 0.008

227 631 81SR043 6 0.002 0.012

228 47A46502037 a o0oo. 0.016

220 47M 502040 o X 0.003

230 1 03A487 6 0.018 0.003 0.009 0.003

231 1 0.000 0.000 0.006 0.054

232 47A45021126 6 0.001 o.ooo

233 103A482 6 0.006 0.013

234 103M5 6 0.016 0.016 0.009 0.016

235 47A40007012 6 0.003 0.003

236 47A40007,01-,1. 6 0.015 0.005

237 4 7A925X 0.000 0.165

238 47A40006200 4 0.000. 0.020

239 OSBI AFWRI46 4 0.001 0.000 0.000 0.000

240 47A400061 99 4 0.000 0.010

241 OS81AFW"147 ::-- 4 X 0.002

242 47A40000114 4 0.001 0.001 0.001 0.001

243 03BIAFWR121 4 0.000 0.000 0.000 0.000

244 43 1AFWRO4s. 4 X 0.002

245 47A40006087 4 0.001 0.023

246 03B1AFWRI137 4 0.000 0.000 0.000 0.000

247 47A560O40SS 4 0.000 0.000

248 47A4000608 4 0.001 0.011

249 163411 4 0.001 0.020 0.001 0.020

250 021CVCR072 4 X 0.002

251 701CCR45e 4 0.001 0.001

252 1S21CVCRtoS 4 x 0.001

1129Q)
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WattB Bar Nuclear Plant

Total U-Bolt Support Population

Support

Number

I I
P"

Dism

Cl.

1

Fitting PW Dyn.

Def.

PS Dyn.

Doft

PW Max.

DOR

PS Max.

Dn.-

253 03B1AFWRI49 4 0.001 0.001

254 163306 4 0.001 0.004 0.000 0.007

255 03si AWRm1B 4 X 0.003

256 16022 4 X 0.001 0.0462s 1""2". .......". -.'.'"'-o.oo.o
.......... . ..... - Xo o oo o 1257.1..0... 4 X 0.000 0.001

25 l,,aa. 8. -..........:-i-, ~o ~o256 1603 4 X 0.000 0.007

259 621CVCRo57 4 0.007 0.004 0.003 0.004

260 701CCR440 4 0.001 0.000

261 621 CVCRO46 4 0.001 0.002

262 OOB1AFWRO4, 4 X 0.001

263 47A40006197 4 0.000 0.031
:::::: . .. .. . .

264 0SB1 AAFWR1.I0 4 X 0.001

265 03BIAFWR16 4 0.003 0.056 0.002 0.056

266 47A40006191 4 o.ooo 0.030
2e z~oeR. ............-o.oo ~1

.,,,.. ......,.267 ...... 10 40.001 0.011

266 47A42705005 4 0.002 0.026

269 OSIFR1$ 4 X 0.002

270 0381 AFWR202 4 0.006 0.042 0.002 0.042

271 47A40007046 4 0.001 0.016

272 03B1AFWR197 4 0.001 0.001

273 O47MM01' 06 4 X 0.005

274 0 3B1AFWRiP2 4 X 0.003

275 0391 AFWR209 4 0.001 0.042 0.001 0.042

276 OS1AFWl11 , 4 X X 0.002

277 47A4000611 e 4 0.000 0.004

278 47A49606000 4 0.003 0.034

279 47A40006198 4 0.000 0.016

260 147A46606012

11 294,-

4 0.000 0.021
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Watts Bar Nuclear Plant

Total U-Soft Support Population

Support

Numbor

I I i
Pipe

Dbam

Cl.

1

Fittng PW Dyn.

Dafi

PS Dyn.

ne11.

PW Max.

Dl)

281 162A364 3 0.000 0.008 0.000 0.008

282 76.1 tPCR0 3 X 0.003

283 162A357 3 0.000 0.010 0.000 0.010

284 47A55503015 3 0.000 0.000 0.000 0.000

285 621 LCVRO42 3 0.002 0.002 0.001 0.003

286 621 LCVRO5O 3 0.000 0.003

267 1 2A 0 , 3 X 0.000

288 62iCVCR1 2 3 X . 0.002

289 621 LCVRO36 3 0.001 0.003 0.000 0.003

290 47A55503017 3 0.000 0.025

291 47A55503012 3 0.001 0.059 0.000 0.059

292 47A55511005 3 0.000 0.019

293 47AS5503010 3 0.001 0.027 0.000 0.027

294 47A55503008 3 0.000 0.040 0.000 0.074

295 47A46503048 3 0.005 0.030 0.002 0.030

206 1 82A34 ' 3 0.000 0.063 0.000 0.063

297 47A55503014 3 0.000 0.016 0.000 0.010

298 162A325 3 0.000 0.000 0.000 0.000

299 47A55503013 S 0.001 0.016 0.000 0.016

300 702CCR022 3 0.000 0.000

301 021LCVRO74: 3 X 0.001

302 622LCVRO02 3 0.000 0.000 0.000 0.000

303 8622LCVROOS: 3::.......: -: 3 0.001 0.062 0.000 0.064

304 621IXCVV101 S X 0.000
305 O21LCV 3QP9 3 X 0.001

306 621 LCVR220 3 0.001 0.002

307 170320 3 0.001 0.011

PS Max.

rnd

S08 1031 SISR248 3 0.000 0.0000.001 0.000



Watt. Bar Nuclear Plant

Total U-Solt Support Population

Support

Number

I 1I *

Pipe

DotM

Cl.

1

F"tthg PW Dy

Defl.

PS Dyn.

Dnfo

PW Max.

nian

PS Max.

Den.l

309 47A40006259 3 .0000 0.038

310 47A40006260 3 0.001 0.049

311 631 SISR274 3 0.001 0.039 0.001 0.058

312 671 ERCWR258 3 0.001 0.016

313 871 ERCWR205 3 0.001 0.017

314 621 LCVRO78 3 0.002 0.005 0.001 0.005

315 621LCVRO7 3 X 0.000
iii-Ei:. .. . . . .316 O21LCVROO8 3 X 0.000

317 47A40006123 2 0.000 0.011

318 741RHRR190 2 0.001 0.016 0.000 0.016

319 12A034 .. 2 X 0.000

320 47A42708024 2 0.000 0.060 0.000 0.090

321 10A59 :.2 X 0.000

322 47A42703041 2 0.000 0.012

323 741RHRR196 2 0.001 0.001 0.001 0.020

324 741RHRR194 2 0.001 0.002 0.000 0.002

325 47A40006126 2 0.000 0.026

328 741RHRR192 2 0.001 0.018 0.000 0.018

327 1632 X ___ -'-'"- 0.000

328 103A582 2 , ' 0.001 0.024

329 1162A536 2 0.001 0.038 0.000 0.043

330 621 LCVRO97 2 0.001 0.008 0.001 0.008

331 163572 2 . 0.000 0.020

332 47M0006o03 2 _ 0.000 0.035

333 162A006 2 X 0.000

334 162A002 .' ' 2 X 0.000

335 6318SSR266 1 0.001 0.016

336 147M46506O2 I 0.000 0.041 0.000 0.041
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WattB Bar Nuclear Plant

Total U-Soft Support Populatlon

Support

Number

Pipe

Diam

Cl.

1

Ffttng
I -

PW Dyn

Defl.

PS Dyn.

Defl.

PW Max.

Don

337 47 40BO' 0.75 0 _ x _-_-__ 0.000
338 162A466 0.75 0.000 0.001 0.000 0.001
339 162A680 0.75 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 0.75 0.000 0.019 0.000 0.019

344 162A41 0.75 X 0.000 0.000 0.000

PS Max.

Dian

11294 \ 'l
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INoIIr
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X

s lsW4g .... fi; U32X X

10 101,42 32 -X

.- . .- . .. .....ii..i........ .. ......... 
... -121tt.i ..... . .. . i 2.......XXX

13 101A389 32 

X14 l4 jt

83 1 03A320 is 
X

--.......- . .i.:::. ..::::::::::::::::'::S..:::

90 103A240 is 
X91 103A2S0 is ==X

92 103A200 is 
X94 47A43201031 14 

X96 47Ai43201005 1 4 
.X97 B31SISR182 14 

X
- ~~~~~~~~.1. i. .....'. <.'. ' --.. -.....

100 1 ~.......... 14X..X X

101 
x~US12 14 =-X

103 5 
1 

...
H.. 14 

X104 " .IM SR1 0 .... .. 14 XX
lOS am 14 XX

107 17 j .... .

108 1631SISR14,2 14 -X
131 147,A42708 0 2 10 -..-

X146 t....------10 X 
= 

XX148 116=5 1 8 -.-
XI166 147,A4320W3 a 
X X178 :741.4,- - -=X=X

1871 741HRRO5 6 
.X184 183055 a -

185 la=0 8 
x

192 163030 8 
.

2 . ........ ~.. --............... =

t ~~~.......... : 8

20 016326x

# *'t b

Waf Sw Nucb -- ~ at A .(~ oa teatE
TOWl U4alt SuPPerl In HFT Bmiy wnd ARCB

suppolt
Numbw

Pi"
Dlwn

Cl FdtLq
0D1>1/166 Del.>1tI PL CONT WFT

206 116=1 6 x



Wea Bw Nuciw PWa

TctI U-Sof Supmr in WrT Bowu~on and RCS

Nmbw

pe a.

I

I I

Dyn. Comp.

006.>/l~fr

mx camp.
DM.>Ifi

209 163064 6 -. . X X
210 168120 a X X

214 18a X - - = X X
217 47A458084 6 X

219 47A45021112 6 X

220 47A45021 096 X.

221 47A42706023 6 - X X

223 47A401 06001 6 - - == X X
225 103A374 6 - - X X

228 47A48502037 6 X X
229 ,,,,,, 6 X = X X

230 103A487 a6 -- X X

231 100A480 6 ____ X X X

232 47A4502112 6- X

233 -6 X X X

234 t -A= -6X X X

235 47A40007012 6 X X

236 t , 23 7 40 0 0 1 . 8_ _ _ _ _ _ _ _ _ _ _ X X X

238 47A40005200 4 - X X

240 47A40006199 4 = X X

242 47A40006114 4 X X

2 4 X = X
245 47A40006087 4 X X

246 0381AFWR137 4 - X
248 47MA400060 4 X X

249 163411 4 X

254 163398 4 X

4 X X X

257 64 4 X X X

258 1:80I 4 X - X X

262 -3BIAR 4 X = X
263 47A40006197 4 X X

266 47A40006191 4 X X

267 47A4C66 4 X X X
268 47A42705005 4 X X
269 03B'1F'"''' 4 X = X
270 03B1AFWVVR02 4 = X
271 47A40007048 4 - X X

273 47A601 0 ..66 4 X = X

Mad

pLM

4
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J n I 0
Waf Sw Nuclw Piwt

Totl U4Sol Suppow in HFT Bouduy And RC

Pip
Dlim

a.

I

Dyn. Comp.

0D0.> 1/6

MUs Camp.

Del.>1/r

MOd

P1 CONT
277 47A40000118 4 X X
278 47M9600000 4 X X

279 47A40008196 4 X X
281 102A364 3 = - = X X

283 102A357 3 X X
287 .3 X X X
295 47A46503048 3 = X X

2886 162M 3 X - X X
296 182A325 3 - X X
307 17032 3 - X
309 47M00082S8 3 X X

310 47A40006M 3 X X

317 47A40006123 2 X
318 741RHRRI1O 2 X

319 t 2 X X

320 47A4270024 2 X
..- , ... .....

321 I0 592 X __ _ _X

322 47A42703041 . 2 X X

323 741RHRR196 2 X
324 741RHRR194 2 X

325 47A40006128 2 X X

326 741RHRRM12 2 X

327 2 X - X X

328 103AS82 2 - X
329 162A538 2 X X
331 163572 2 - = X
332 47A400068 2 X X
333 ............ 2 X _ _ _ _ _ _ _ _ _ _ _X _ _ _

334 t = 2 X X

336 47A46508092 I X X
337 R "6"R6 0.75 X = X

338 162A466 0.75 X

339 162A680 0.75 - X
340 47A43508=23 0.75 - X X

341 162A407 0.75 X

342 162A406 0.75 X
343 47A40610018 0.75 X

344 )62A4s 0.75 I X _ _ _ _ __ _ _ _ __ _ _ _ _ __X

11294
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Total U-Bolt Supports in BFT 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 BET Boundary & Containment

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

hfitcon.ubt

87

37

31

7

118

44

2�f�
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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 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

Gapped BW

Dyn. Comp Defl. > 1/16"

Max. Comp. Defl. > 1/8"

ubttab.exp

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".

Cl. 1

Fitting

3/S-

. Ow . .

,.. I S
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Legend For Support Table

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.

Magnitude of the composite dynamic deflection
(PW Dyn. Defi. 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 preload 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.

ubttab.exp 2
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Legend For Support Table
13 January 1994

PW Max. Defl.

PS Max. Defl.

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. Defi.

ubtab.exp 3


