
TENNESSEE VALLEY AUTHORITfY
CHATTANOOGA, TENNESSEE 37401

1630 Chestnut Street Tower II

June 5, 1985

Director of' Nuclear Reactor Regulation
Attention: Ms. E. Adensam, Chief

Licensing Branch No. 41
Division of' Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Ms. Adensam:

In the Matter of' the Application of' Docket Nos. 50-390
Tennessee Valley Authority )50-39 1

This letter is in response to your letter to TVA dated May 16, 1985 requesting
numerous documents related to our Watts Bar Nuclear Plant. With the exception
of' your item 23 (83-10-31-L), all documents requested are enclosed. Please note
that your item 24 duplicates item 14 and item 22 duplicates item 19.

If' you have any questions concerning this matter, please get in touch with

R. H. Shell at FTS 858-2688.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

W. Hunger
censingnReuais

Sworn ,Qand subsa ibed before me

My Commission Expiresg

Enclosures
cc: U.S. Nuclear Regulatory Commission (Enclosures)

Region II
Attn: Dr. J. Nelson Grace, Regional Administrator
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

8506075 00~g 850605
A~ A5000390j 0vA PDR

An Equal Opportunity Employer



Enclosure

LIST OF DOCUMENTS ON WATTS BAR CONCERNS

Please provide the following documents:

1. CEB 820413008; CEB 821020003; NCRWBNCEB8203

2. Documents related to closing Black & Veatch finding F710

3. CEB 821110017

4. WBN 831019009 - Memo from Wadewitz to Standiffer (?) dated 10/19/83

5. ESB 831213209

6. 840518A0369 - Memo from Costner to Cantrell dated 4/25/84

7. CEB 840523008

8. OQA 840604 - Memo from Castner to Cantrell dated 6/4/84

9. CEB 840625006 - Memo from Cantrell to Anderson dated 6/25/84

10. Memo from Beasley to Standiffer (?) dated 10/3/84

11. 841004 T0407 (QMS 84100320A (or 4))

12. EFB 831213209 - Rev. 2 to GCS N3C-928

13. Rev. 1 to GCS N3C-928

14. NEB 84022420 (840229KO056)

15. CEB 84013004

16. OQA 840215601

17. Memo from Cantrell to Anderson dated 3/19/84 and related to deviation
report C03-S-84-0055-DO1

18. NEB 840321225

19. C03-S-84-0055-DO1

20. CEB 841015021
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UNITED STATES GOVERNMENT

Memorandum

To

FIOM 1

TE± U RITY
(CEB '82 041 3 008

Those listed

R. 0. Barnett, Chief, Civil Engineering Branch, W9D224 C-K

DATE APRI 3 1982 no 2 A 3 0%
SUBJECT: WATTS BAR NUCLEAR PLANT UNITS 1 AND 2 - POTENTIALLY OVERSTRESSED

EMBEDDED PLATES - NCR WBNCEB8203

Attached is the subject nonconformance which has been considered a

significant condition and is to be processed in accordance with

EN DES-EP 2.02.

L)D
R. 0. Barnett

I,

R. A. Costner, WlIC126 C-K
John A. Raulston, W10C126 C-K
J. C. Standifer, 204 GB-K

ROB:JRR:DEC
Attachment

cc (Attachment):
E. G. Beasley, W12B26 C-K

H H. N. Culver, 249A HBB-K'W

MEDS, 100 UB-K
R. M. Pierce, W4D224 C-K

M. N. Sprouse, W11A9 C-K

J. E. Wilkins, Watts Bar Nuclear CONST (3)

Principally Prepared By: J. R. Rowan, extension 6722

R I ". a', B,,nI Ra,:,:ilorlv on the 'av roll Saubi.S Plan

052098.02



DIVISiON OF ENGINEERING DESIGN

.• 32033 0 Q h NONCONFORMANCE REPORT REPORT NO. WNCEBB803

.-BoLCT PLANT WBN UNIT 1 & 2
j PflEPAnERIOntrANIZATION/DATE 3. M. McAlister/CEB/3-24-82

UESCnIPTION OF CONDITION
Multiple supports have been attached to embedded plates without a design review ofthe embedded plate capacity. 1his could result in the embedded plate anchors being

over loaded and could effect any system utilizing imbedded plates.

7 AEOF OCCURRENCE EST ( .ACT. ) ~ECN REQUIRED C]YES 0NO'

-- METHOD OF DISCOVERY NCR 3842R ' SIGNIFCANT CONDITION ADVERSE TO OUALITY

. UNID CODE (EN DES-EP .01ES No

SCHEDULE IMPACT flP EA [3N 7R,"C H IE F/DAT~~

_ CORRECTIVE ACTION:

C rILM[Q F s N

AVIAILABLE COPY

A.SSIGNABLE CAUSE: (REQUIRED IF SIGNIFICANT)

ACTION REOUIRED TO PREVENT RECURRENCE: (REQUIRED IF SIGNIFICANT)

60A ENGINEER REVIEW AND CONCURRENCE:

LABOR EST. C ).ACT. I ) MH g SCHEDULE EST. ( ).ACT.( DA
.ACTIVITY NO. TASK DESCRIPTION JDATE INITIATED

IREMARKS: Refer to SWP for completion of all remaining action.

DISTRIBUTION:

CEB CA GROUP-ENGINEERING SECTION
OEDC GA
NED-NLS (For Signifkcont NCRI$)*

NSAS l•
-

w SIanlflcant NCR*d

* STRIIOUTE AFTEA THIS SIONATURe

' IIANISCAFIRy Ctpy *TC' NI rI Nt
.

ALSO

ALL ACTION COMPLETE;

BRANCH CHIEFIORG. DATE

rINCR CLOSED:

CHIEF. QUALITY ENGINEEnING BItANCII DATE

OI E USE
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UNITED STATES GOVERNMENT

Memorandum TENNESSEE VALLEY AUTHORITYk CE'820 2: 003
T 1O John A. Raulston, Chief, Nuclear Engineering upp ranc , -K

FROM R. 0. Barnett, Chief, Civil Engineering Support Branch, W9D224 C-K

DATE OCT ,, 19•2 82102500132 32
SUI'ECT: WATTS BAR NUCLEAR PLANT AND BELLEFONTE NUCLEAR PLANT - POTENTIALLY

OVERSTRESSED EMBEDDED PLATES - NONCONFORMANCE REPORTS (NCRS)

WBNCEB8203 AND GENCEB8203 - REPORT NO. 3 - INTERIM

Attached is our approved interim report on the subject nonconformances for

your forwarding to NRC-OIE Region II. We expect to provide you with

additional information by December 1, 1982.

R. 0. Barnett

ROB:BMM:CFM
4,1/ Attachment

cc (Attachment):
E. G. Beaslev, W12B26 C-K
W. R. Brown, 102 ESTA-K
P. L. Duncan, 5100 MIB-K
R. M. Hodges, 1117 TBM-K
MEDS, W5B63 C-K
R. M. Pierce, 104 ESTA-K

-tJ. C. Standifer, 204 GB-K

Principally Prepared By: B. M. McAlister, extension 3443

042274.03Bul i .S. Sazini buomb R,?'.ulady on thi Payroll Savings Plan



WATTS BAR NUCLEAR PLANT LNI"T I AND 2

POTENTIALLY OVERSTRESSED EMBEDDED PLATES

IOCFR5O.55(e) - REPORT NO. 3 - INTERIM

NCRS WBNCEB8203 AND cENCEB8208

Description of Deficiency

After reviewing Watts Bar Nuclear Plant NCR 3842R, which is being

separately reported and concerns positioning of expansion anchors near

embedded plates with attachments, TVA recognized that one aspect of this

nonconformance report should be reported separately. This separate concern

is that multiple supports have been attached to embedded plates' without

design review of the embedded plates' capacity. The apparent cause of this

potential deficiency is the lack of control procedures and documentation

requirements concerning the loading limits of embedded plates.

Interim Progress

NCR NBNCEB8203

TVA has completed an evaluation of the sample of 69 embedded plates that

were selected to determine if a support failure could occur. The result

of the sample was that I embedded plate out of the 69 evaluated had an

anchor load that exceeded TVA's design allowables. However, this would not

have resulted in -. inchor failure or a support failure. The selection of

the plate sample was restricted to the more highly congested areas of the

plant and in general to the heavier loaded plates. Two embedded plates

were selected in the intake pumping station due to the heavy loading

expected from large diameter piping. An additional 9 plates were evaluated

above the original 60 required for the sample. The 9 plates were

identified while evaluating embedded plates for NCR 3842R, item 7.

A failure rate of 0 in a sample of 60 provides a 95 percent confidence that

less than 5 percent of the embedded plates in category I structures have an

ultimate capacity less than the maximum design loads.

Since the inspection resulted in 0 failures in 69, no further inspection

work will be required for supports attached to embedded plates prior to

March 27, 1982. TVA is presently reviewing the alternatives for control or

acceptance of attachments to embedded plates after March 27, 1982.

NCR GENCEB8208

TVA is presently reviewing the alternatives for control of attachments to

embedded plates for Bellefonte Nuclear Plant.

Prepared
Date

Reviewed7/) l (fi1 /7 z
Date

Approved o- -
Date



7y~:p 0331
DIVISION OF ENGINEERINC, DESIGN

0 0 - NONCONFORMANCE REPORT
IP Io1JcT S-;P PLANT WBN
1"-IM.A'IR/C ISAJIZATION/DATE B. '. .. 'srAlister/CEB/3-24-R2 UNIT I & 2

:RIPTION OF CONDITION
Multiple supports have been attached to embedded plates without a design review of
the cinm>,dded plate capacity. This could result ir the embedded plat*, anchors being
over loided. and could eLffct any system utilizjlv' imbedded plares.

820405F0076 65
I DATE OF; OC-Cli;NCE EST ) ACT.) I ECN REOuIRD YES oNO

METHOD OF O:SCOVERY NCR 3842R SIGNIFICANT CONDITION ADVERSE TO QUALITY

]UNID COD)E (EN DcES-EP 8.01) I1 YES~ NOD
.l SCHEDULE IMPACT Mlp 5 A BN

7_1 COR-ECTIVE ACTION:

I
I-] AS"SIGNABLE CAUSE: (REQUIRED IF SIGNIFICANT)

S

ACTION REQUIRED TO PREVENT RECURRENCE: (REQUIRED IF SIGNIFICANT)

1OA ENGINEER REVIEW AND CONCURRENCE:
LABOR EST. ( ),ACT.( , MH j SCHEDULE EST. ( ).ACT.( ) DAYS

-2ý ATIVIT NO.DATE INITIATED" ACTIVITY NO. I TASK DESCRIPTIONREMARKS: Refc-?r to SWP for completion of all remiaiLnng .lcuion.

26 DISTRIBUTION:

OLE OA GHOUP-ENGINEEHING SECTION
OCUC OA
NEI'.NLS (For Slgniflcant NkCR'i)..

t':TICUTE AFTER THIS SIGNATUHF

")1,%-t)('Af1,1y COPY TOr '4 .NL__S
,

ALSO

I•] ALL ACTION COMPLETE:

1 "NCR CLOSED:

CHIEF, QUALITY ENGiNEFHING ERANCII OATE

O02 USE

F41-UNIT I & 2

Er REPORT NO. W3NCE 8 203

GRANCH CHIEF/L)AG. DA'•E
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TENNESSEE VALLEY AUTHORITY

•N•XVILL+E rr.%ESSEE 3,910
400 West Summit Hill Drive, W10C126

264

Black and Veatch
1500 Meadow Lake Parkway
Post Office Box 8405
Kansas City, Missouri 64114

!'4.2 '
0414.2'8 K n2 5

Attention: Mr. W. J. Zidziunas

Gentlemen:

PERSONAL SERVICES CONTRACT NO. TV-60052A

We have received the finding reports for Finding Nos. F120; F121;
F333; F373; F504; F710; F711; F712; F731, Rev. 1; and F800. The
chairman of the OEDC Policy Committee has reviewed the findings, and
the results of this review are enclosed for your consideration.

Very truly yours,

TENNESSEE VALL"' AUTHORITY

John A. Raulston

Chief, Nuclear Engineering Support Branch

Enclosures

HLJ:MLL
cc (Enclosures):

H. N. Culver, 249A HBB-K
- D,-K

R. M. Pierce, 104 ESTA-K
R. A. Painter, E5C80 C-K
J. C. Standifer, 204 GB-K

E82355.02

Ail EQui Ooporh1nrutl• q-,f

DEC 2-2 M



C ~A~S EA~ N2L.EA??
IND~?END~N7 ?JJ:EW

F i~nzer Date findifg received tfrCm
B3ack & Veatch 'L c-.1

Date

C-_:ents zertinent to finding:

TVA agrees there is a nomenclature error in the value
identification.

This finding is identical to F800 and should be combined with
FS00 for level 3 and report considerations.

NCR SWPWBN8267 has been issued to cover the nomenclature error.

9I%~eAi
ChairmanQ9EDC Folicc onmit tee

?ro O-.ge

Date

Date

Dafe finding response transmitted to Black & Veatch

41,

Z//,; 1 2'..0i



FORM 2

WATTS BAR •UCLEAR PLAINT
INDEFENDEENT- RE_

F i,'x:,• .RESONSE

innnumber /i/I /1--1/ / Date finding re~eeived, frcm

Black & Veatch __2__/__

Date

Cc-ents pertinent to finding:

TVA agrees that the design does not agree with an exact, literal
interpretation of position c(lb) of Reg Guide 1.106. However,
TVA feels that the position and bases outlined in the level 1
response is the best solution. That position will be discussed
with NRC to assure that NRC agrees.

Chairman 0, DC Policy ~mttee

ottc Pra~iamManager

Date

Date finding response transmitted- t Black & Veatch

(ýT"



FORM 2

WATTS BAR NUCLEAR PLANT
INDEFENDENT RE;:W'ld

Fi•!NG ESPO'NSE

1/C-3 /.:-9 L=- / Daterir,.g receiv • ., c
Biack & Veatch /il.//•Z

D a e

z-:=ents pertinent to finding:

The attached summarizes the basis for TVA's position that it is
acceptable for the auxiliary feedwater p-mp motors to exceed the
name plate rating for event postulated in the finding.

6Laa-49
Chairrd OEDC Po{.iy Committee

OE• Proeam Maanager

/Z-C) -.• 7L-

Date

/•//

1Da-e finding response transmitted to Black & Vea-ch /2/% ~Aa
ate
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FORM 2

WATTS BAR NUCLEAR P'LO1
INDEPEENDEOT REVZW4

FINDI;NG -. SPONSE

Blac:< & %Veatca t
,a te

C---ents pertinent to finding:

The condition identified in the finding was previously
identified in NCR WBNCEB8215 prepared on April 5, 1982, and
still is open. While the condition does exist it was properly
identified prior to the Black and Veatch review. While
closure of NCR WBNCEB8215 is a potential punch list iteD the
resolution of the NCR, in TVA's opinion, will bring the design
and construction into conformance with the license
,jppIiiCatioT..

01 Zea4
ChairmaýjEDC ?olicy C_4=ittee Date

Date findling response tranzmitted to Black z

Fin1ing number I-j " •

- ýte~
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FORM 2

WATTS BAR NUCLEAR PLZA,
I ENEPENDENT R;IE

F -ESPCNSE

Findirg number / /~ /62/ / Date finling receive .f-ro
Black & VJea-ch -I,-

Date

C2-ents pertinent to finding:

Agree that this finding identifies a failure to meet a direct FSAR
comitment.

Bellefonte containment analyses used 5% eccentricity. Review of the
Bellefonte analyses has shown the effect of not using 5% eccentricity on
Watts Bar to be small. The attached provides additional information on why
the effect is small.

The deficiency has been identified as an NCR.

Chairm ? EDC Policy(, o ittee

OE7- ?r o .Inar7ger

Date

)t e

Date finding response t..ans.ittet to Black & Vea!ch
/SZ2 ze



An Expended Discussion
of Black & Veatch Finding F504

The Co-itment Defined

Section 3.7.2.1.1 of the Watts Bar Final Safety Analysis Report (FSAR)
makes the following statement: "For axisy-'ietric structures, an
eccentricity of 5 percent of the diameter was assumed." An explanation
follows.

Consider a cylindrical containment vessel with a spherical dome, as shown
in figure 1. It is nominallý symmetric about its central vertical axis.
To meet the comitment, the analyst would assume an arbitrary offset (equal
to 1/20th of the diameter of the structure) of the center of mass, M, from
the center of the structure, C. Since the mass is then eccentric to the
center of twisting (known as the shear center), base ground motion (such as
an earthquake) along the + and - y axes in figure 1 will induce both
lateral shear forces and torsion in the structure. The eccentric mass will
also result in the formation of vibration modes involving simultaneous (or
coupled) translational and rotational motion.

The intent of this commitment was to account for asymmetry due to:
(1) construction tolerances and (2) eccentric mass distribution of
supported )systems (such as piping, hatches, ladders, etc.). mhe
historical source of the 5-percent figure (e.g., why not 1 percent or
2 percent?) is the uniform building code (UBC). In commercial buildings
designed by the UBC, the potential for eccentricities in mass center due to
asymmetric floor loadings and shifts in shear center due to the effects of
interior walls is much greater than for nuclear containment structures.

The Watts Bar Steel Containment Vessel Seismic Analvsis

Rather than apply the arbitrary 5-percent eccentricity, the analyst
calculated actual eccencricies at various levels of the structure. The
most significant of these were due to hatches, although, at most, the
eccentricities are equal to approximately I percent of the diameter. Thus,
part 2 of the intent of the commitment was met. TVA has considerable data
supplied by the designer and constructor of the vessel (Chicago Bridge and
Iron Company) to show that the structure has insignificant additional
eccentricity due to construction tolerances.

The Effect of Not Meeting the Com-mitment

In those instances where TVA has used 5-percent eccentricity on cylindrical
structures, the effect has been shown to be small. One way of expressing
the effect of including the 5-percent eccentricity is to compare the motion
of a point on the shell (shown as "+R" in section A-A, figure 1) to the
motion of the center of the cylinder, C. If the torsional effects are
significant, the motion of these two points will be signicantlv different.
Figure 2 is a response spectrum plot of these two points for the seismic

032336.04



- ~ A ~ ~ ~ -.

analysis of the Bellefonte Nuclear Plant secondary containment structure.
(It is a plot of the peak acceleration of subsystems of various frequencies
attached to the structure.) Since the two points have almost identical
response spectra, the effect of considering the 5-percent eccentricity is
seen to be small.

This effect should be even less for the Watts Bar Nuclear Plant containment
vessel, since its first torsional vibration mode is at approximately

15 hertz (cycles per second), compared to the 10 hertz coupled torsional-
translational mode for the Bellefonte secondary containment and since there
ý.s considerably less seismic, ground motion inDut at 15 hertz than at
10 hertz.

Summa-rv

1. The FSAR commitment was not met.

2. The original intent of the FSAR co=itment was met.

3. The effect of not meeting the FSAR commitent is minimal.

032336.04
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FORM 2

WATS -AR NUCLA-R --t7
IND-FENDENT .RE --=."

Dat=e findingree'e /-
Black & Veatch ///Zs'/'Z

Date

s-_ments pertinent to finding:

Attached are the design calculations for the embedded plate
-, 40W. These calculations confirm adequacy of the embedded
plate. These calculations would have been performed later if
necessary to address NCR WIBNCEB 8203, issued March 1982, but were
accelerated to address this finding. The calculations are
adequate to close the NCR in so far as the embedded plate is
concerned; however, NCR WBNCEB 8203 must remain open because it
is genaric to a large number of embedded plates and thus closure
of NCR WBNCEB 8203 should be added to your punch list.

Please recycle on level 2 if the attached calculations are not

sufficient hard evidence to show the plates in question are
acceptable,

Date

1-N. /Z//

Date finding response t.an.....ted to 9!ack S Vea:ch

Oý'Prog. anager

/F/1-7 / //(.'/
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32.AW

B- 1AFW-R22

284

'0 Y=-5000

Y=-5000



OLD, R12
REA~DY.
LIST

^2/11/03. 10.59.32.'
PROG3RAM R221

READY.

00100
00110

00120
00130
00140
00150
00160
00170

00130
00190
00200
00210

00220
002730
00240

00250
00260
00270
00280

00290
00300
00310
00320
00330
00340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00460
00470
00480
00490
00500
00510
00520
00550
00560

'A

SUPPORT #038- I AFW-R22
ANALYSIS
111
MTABLE

1,29. 0E6,l1 E6, ,.284
SPTABLE
1,-10, W4X13
JOINTS
1, 0, 0, 0
2,0, 13,0

3,0,32.S1,0
4,8.6,32.81,0
5,8.6,18,0
6,16,18,0
7,23.41,18,0
8,23.41,32.81,0
RESTRAINTS
1,7
2
3
SPANS
1,1,6,1,1
2 2, 5, 1,
3,3,4,1,1
4,4,5,1,1
5,4,-3, i,
6,5,6,1,1
7,6,,7,1,1
8,7,3, 1,1
LOADING: X=7000 Y=-5
ACCELS
0,-1,0
MIDSPAN
3- 1,1,7000,7.375
FORCES
6, 2,-5000
LOADING* X=-8000 Y=-
ACCELS
0,-1,0
MIDSPAN
4,1, 1,-3000,7.375
FORCES
6, 2,-5000

000

5000



& 2. ~

SAGS

STATIC ANALYSIS OF GENERAL STRUCTURES

STRUCTURAL DYNAMICS RESEARCH CORPORATION

7URT #03B-1AFW-R22

** SPACE FRAME ANALYSIS ***

FORE END
SPAN LENGTH JOINT

AFT END MATERIAL
JOINT CODE

24.08
3.60
8.60
1_.81
14.81
7.40
7.41
14.81

SECTION ROTATION
CODE ANGLE

1
1
1
1
1
1
1
1

STRUCTURE WEIGHT/MASS = 1.091E+02

JOINT COORDINATES
Y

0.000
0.000
0.000
8.600
8.600

16.000
23. 410
23.410

0.000
18.000
32.810
32.810
18.000
18.000
18.000
32.810

MATERIAL PROPERTIES
POISSON'S DENSITYCODE THERMAL COEFFICIENT

1 29.0E+06 .318 2.840E-01 3. 600E+04

SPECIAL CROSS SECTIONS
CODE TYPE P1

1 STEEL SECT. W4X13

CROSS-SECTION PROPERTIES
MOMENTS OF INERTIA

CODE AREA Z Y
SHEAR RATIO TORSION

Y Z CONSTANT
WARPING

CONSTANT

1 3.82E+00 1.1SE+01 3.76E+00 3.75 1.50 1.54E-01 1.37E+01

TEMP.

JOINT

1
2

3
4
5

6
7
8

z

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

YIELD

Al-SC69

DEG.
FIX.

.6,0



A 10.55.50.

STATIC ANALYSIS OF GENEURAL STRUCTURES
SUPPORT #03B-1AFW-R22

STRESS RECOVERY VALUES
COMBINED POINT 1/3

CODE STRESS C(Y) C(Z)

422 2.080-2.030
2.030
0.000

R(EFF)

0.000
.648

C(Y)

2.030

POFINT 2/4
C (Z)

SPECIFIED RESTRAINTS
JOINT DIRECTION VALUE

123456
123456
123456

LOADING NO. 1: X=7000 Y=-5000

ACCELERATION LOADING
A(X) = 0

MID-SPAN FORCES
SPAN DIR COORDINATE

8 X ABSOLUTE

APPLIED FORCES
JOINT DIR TYPE VA

A(Y) = -1.OOOE+00

VALUE

7. OOE+03

LUE

DISTANCE

A(Z) = 0.

VALUE DISTANCE

7. 38E+00

FINAL
JOINT INC.

6 Y FORCE -5.OOOE+03

TOTAL APPLIED FORCES
F(X) = 7.OOOE+03 F(Y) = -5.109E+03 F(Z) = 0.

LOADING NO. 2: X=-8000 Y=-5000

ACCELERATION LOADING
A(X) = 0. A(Y) = -1.OOOE+00 A(Z) = 0.

MID-SPAN FORCES
SPAN DIR COORDINATE

4 X ABSOLUTE.1
VALUE

-8.00E+03

DISTANCE

7. SE +00

VALUE DISTANCE

WEDNESDAY PAGE 2

R(EFF)

0.000 .648

x -~

02/11/03.



WEDNESDAY 32/11/03. 10. 55.0. PAGE 3PAE
STATIC ANALYSIS OF GENERAL STRUCTURES

SUPPORT #03B-1AFW-R22

APPLIED FORCES FINAL
JOINT DIR TYPE VALUE JOINT INC.

6 Y FORCE -5.OOOE+03

TOTAL APPLIED FORCES
F(X) -8.000E+03 F(Y) = -5.109E+03 F(Z) = 0.

z'

2all;, ýt-



I •, A G5S

STATIC ANALYSIS OF GENERAL STF:UCTURES

STRUCTURAL DYNAMICS RESEARCH CORPORATION

SUPPORT #03B- 1 AFW-R22

.. ' LOADING NO. 1: X=7000 Y=-5000

JOINT DISPLACEMENTS
X Y

0. 0.
0. 0.
0. 0.
3.342E-04 -9.793E-04
4.446E-04 -9.725E-04
8.616E-04 -2.136E-03
1.076E-03 -2.529E-03
8.410E-04 -2.423E-03

MAXIMUM DISPLACEMENTS
7 7

1.076E-03 -2.529E-03

JOINT REACTIONS
F(X) F(Y)

3. 033E+03
-5. 728E+03
-4.2305E+03

3. 621E+03
7. 081E+02
7. 804E+02

THETA(X)

0.
0.
0.

THETA(Y) THETA(Z)

0.
0.
0.

-6. 021E-05
-7.415E-05
-1. 099E-04
-1. 575E-04
1. OOOE-04

-1. 575E-04

F(Z)

0.
0.
0.

M(X) M(Y) M(Z)

3. 093E+03
5. 857E+03
5. 637E+03

1. 459E+04TOTAL -7.OOOE+03 5.109E+03 0.

JOINT

JOINT
VALUE

JOINT

4••b



WEDNESDAY 82/11/03. 10.58.08.

STATIC ANALYSIS OF GENERAL STRUCTURES
SUPPORT #03B-1AFW-R22

**LOADING NO. 2: X=-8000 Y=-5000

JOINT DISPLACEMENTS

THETA(X) THETA(Y)

0.
0.
0.

-2. 591E-04
-1. O01E-04
1. 073E-04
8. 958E-05

-2. 237E-04

0.
0.
0.

-7. 259E-04
-7. 456E-04
-1. 608E-03
-1. 857E-03
-1. 864E-03

0.
0.
0.

-1.412E-04
4.210E-05

-4.'248E-05
-1.049E-05
-2.422E-05

MAXIMUM DISPLACEMENTS
JOINT 4 8
VALLUE -2.591E-04 -1.864E-03

JOINT REACTIONS
JOINT F(X) F(Y)

-1.412E--04

F(Z) M(X) M(Y) M(Z)

3.372E+03
1.290E+03
3. 338E+03

3. 975E+03
1. 002E+03
1. 327E+02

1.959E+03
2. 691E+03
5.936E+03

5.109E+03 0. 0. 0. 1.059E+04

li-

PAGE 2

THETA(Z)

TOTAL 8.000E+03
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LI :T

•ri P- R., 1' F;711

' 1 1)4. 1 4R 5 4 -

*•l_' .ll-:U , . 3 t

" Il U 4.?.- U,"

1 C, 5. -I 4, 9 0,-. 41

.- E DY.

PLATE NUMBER= 1
W.IDTH OF PLATE : 1NC:HLS

LENGTH OF PLAIE= is IN_:H...:
rmODULH. RATIO= 9

HNIL;HUR TYPE=NIO U '71 '.<S L.U ,: ̀'IUN

A URDIrATE
IrN

y Uý:LIMIEi

I bit,

LOAD CONDITION NUMBIEER= 1
/ .ERT. LOAD= 4.31 KIPS LUCH1ION X= 4 INiCHES Y= 9.t INCHEý

APPLIED MOMENT AB:OUT Y HYI':= . KIP FEET

RPPLIED MOMENT ABOU1 X FI.IS.-.4 KIP FEET

TRAN3LATED MOMENT CENILl-LINE H:UU1 Y F4A:'I&= .K(IP FEE1

TRANSLATED MOMENT CENIE.LINE. MkUU1 X K12-.' - KI-' F-LtI

PARTIAL PRESSURE CASE

C:ONCPETE
a-C=-. ,)1=s

.CON CRETE
LOC.AT ION
".",CHI ION

PFRESSUPE .KSI)

PF'ESS UP.E FORCE :,F=-. 4 KI PS

iN ,:-I:ECTIUr, 1 i1.t bINCHES

IN Y-D1RECT IDN= 1 ::' IN.HE•

FRICTION SHEARP C:APARC:IIYI :'F= .1 KIF'P

BULE: C•EIrE1RY

A-REA (1KS1 1)

4.

LUrMiD
K 1 .'

I. -

ANCHOR
NiUMBi£ER

1

APREA
OQ .IN

` 307
* 3:IJ7
* 3 07

.3:07
° 307

-:3= 1.9

.1t':l- HO•R
ri,£ E:EP



LOAD CONDgITION NOMEF=
VEF:T LORYD= 0 KIPS LOCHTIUN X= 4 INCHES 1= ITwL:yUM
MPF'LIED OMiENiT ABUUI1 Y Hill= u 1- rFEET

-APPLIErD MOMIEN1 T l A .-I::::1..-.4. -IP FEET
TR•NSLATED MOMEN1 GErtERLINE H.)T Y W.IN V' KP.. FEW

TF:PAN":LRITED MOiMENiT CENTERLINE1- HE'W1 X :I=-.41 KIP F-E1L

PARTIAL. P'E-": E CH-:E

CON1CR'ETE PRES:SUFE .K.I
C: I=-. u.::

C2 =-.0

CONCR,-:ETE PRFESSURIFE F ORMECF=-.4 4: .1P-:

LOC,.T ATIONr- 1r :I:-DIREC:TIri= 6 l_ ri:H•.-I
L.D,-:TI .N, I N Y-DIREC:TI ON= 1.3 INrHi ::'

FR.IC:TIONM N:EAR. C:RF'.,-:7Y: .:= . 1 KI F.ýP.:

PFRESSUFE BULB G.EOMETRY
,"= 12

Z6*= 3.91
Z,= :3.91

ANCHORF:

4

OTRES GFOW
APEP (KSI>

.47

.47

LUHLI

.14

.14

i14

LOAD C:ONDITIum NUMBER= ? ,,
VERT LOAD= 5.73 KIPS LUUHIIUN X= 4 INCHE " .. Ir1LH.•
APPLIED MOMENT ABOUT Y HYIW= U KIP FEET
RF'PLIED, MOMENT A:BUT X HXIS= U KIP FEET

TRANSLATEDJ MOMENT CENIEFLIrE I:CUI1 Y AX:IS:= .?Wt KI FEW1

T.riASLATED MOMENT CENTERLINE H-:UUI1 X AXIS= 1. 1IU•.U-' KIP FEET

PARTIAL PRESSURE CASE

CONCRETE
C4-. 13

CONCRETE
LOCATION
LOCATION

PRESSURE (KSI)

PRES•ULRE FORCEPCF=-. : KIPS
IN.X-DIRECTION= 11.40 IflyHES
IN Y-DIREC1 ION= 16.2? INLUHE

FRICTION :HERF: C:HPRW:ITY; :F= .1e' K. IW':

TULE: GEOMETRY

$TF.:EU '•:,• .Oz:'J

rAREA .'kK:I)
6.a4

4. 0:

4. -4

- . .,

2I= 1. -:
Z-"-- .l

ANCHOR
-NUr1ME: E.'

1

4
5

LUHL
K 1 F'"-.

1 •* -:

.11 "

mint w wov
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PLAN

4

8 L XA TION PLANFz.I k• 713Y-0"

•COL.

NOCTES :

Z FO,? GENERAL NOTE0
/ SEE 47A450

_ . J . s.1.s. DESI/GN LOADS
,7 2;2 (PER PIPE)

2 A.9 v x335#.•4 B.PL-=I/4#.

3. TVA PIPE CLASS 3

-- CLAMP, UZ/V/TLIT
c2 EL. 72-3"0

-"(4) 5/8"HOLES

c: PIPE

EL EVA TION LOOKING NORTY

NOT TO SCALE
6I2 - ý80LTS WULNISTRu'T NUT P0168, WAsHel'

S 3 STD. PIPE STRAP- UNVITRUT P- 2558 -30
I4 P-100 UNISTRUT x 0 -g O"

_ ~l' 3 047 A•.• OTANC,,Y.• A SSEM.ELY

I I , Xq -d x 0 C9 "
I I 1TS 2'2'.25:O.8"

ITEM OTY j MATERIAL DESCRIPTION FOR ONE SUPPORT r NO SUPP. ONE

SEISMIC CATE-CORY I STRUCTURES

MECHANICAL SEISMIC
SUPPORT FOR ERCW SUPPORT
DETAIL 3-144T

ýN--TTS BAR tNu=LAR PLA,'N'T
TENNE3SS! VALLEY AUT1On"Y

I '~ .!~Z~IE)47A4~O3i44 ~3

I I

Ji.IL1~L~ L 1 1 7L~VEVE

4W IK2 C. 3 -1-Kt-VT-
I

- ma.

c~a..~Aj4A.~i U,

1



.~~~ . .'" . .. ..
' • .• .•-,•z • •,;;• .• • •,• • •• '• •" .".• •-• 

-•  
'•'•-•. • • 

' "•
' •

• ' 
"" • :"

"• " • , . •- :• 
•

' • • - ••• •." - .•' •,.•,•..;•'L ., ,*.-.••; - ,.• .r ' • 'I-L• ' -- • ,:. , .• •.,• • •.%
•

•A••.'•- ?4.-.,

-

L OCAT/OV PLAN
FL F- 713-0'

ANOTES:
Z FOP GENERAL NOTE0S

SEE 47A450
1. S.S.E. D••IGN LOADOS

(PER P/p~J
A. -•_.3 - v
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7220-o"
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FORM 2

WATTS BAR NUCLEAR PLANT
INDEFENDENB REV IEW

F:1%D:13E -7S?-ONSEB

Date ffin-ting recei'ze-fA
Black& Veatch at

DateC

Ccr-=ents pertineant to finding:

Attached are the design calculations for the embedded plate
MK 38W. These calculations confirm adequacy of the embedded
plate. These calculations would have been performed later if
necessary to address NCR WBNCEB 8203, issued March 1982, but were
accelerated to address this finding. The calculations are
adequate to close the NCR in so far as the embedded plate is
concerned; however, NCR WBNCEB 8203 must remain open because it
is gea•eric ':o a large n•umber of embedded plates q•nd thus rlostire
of NCR WBNCEB 8203 should be added to your punch list.

Please recycle on level 2 if the attached calculations are not
sufficient hard evidence to show the plates in question are
acceptable.

E Proeam .Xanage r

Finding nu-mber /E-7/,`// I_

& "?() - Y?--
Date

121 rZ-

3ae
Date finding response tr~sitdto Black &, Vench



TV&5 too

.1

~A?

.) (o~-.~.'.o2. -, "" (. C-T

--'..5 . o' 2 7ft

S S6_c"rao A-- 
.

F":.4- 0 4- 6.A -- (.2.0.') z -,'4 o(.z7)

F( z1\8..-1• -51(7.

F •A

-- - .( .llA 1 ".)+7) ( / e ( -

I•- - q C8 114- t7 .S .37 4 '

F sM

/• .t ;,L6. P71 a



'Za.

5.c, z o 4-

;,-~ -I1

C.,CEq rr D-1 Vi., //-. - Y2 ,

- / .•, ) -,=•:/ .•(.• •:¸

1!_- •. 4.-,1 -•.. -

.7~~~~ 9. '0.,,

%o.. -4- R Z 6)

zt

l- I 9 9 ~.o(. ,2 4 'c0 ~. 2.6 ') _-Zo .o..5+_•o .. ,"

:.z~ o .- .o4.(.z '

p . - .o3 ' =

'-.4

!::- 

q • z



S?

$-t of

-A.Yrt-

0-

75

r 19 _____

a 8a

2.

ý. 494



4 4. a*s
I>

17

a .1

'I
I

4,

-~ - T7~1
4 .4'

~) 'L
44.-aa,..

'I . .aA4i aLi-L~WE. I

. . ~. .

.~ ,,,

4; ~

a:, ~ 1.* -

2 ~
* ~

~

I I ¶ *~ ~

4L ~

~4 '4

At

I,.

"=Il i

-b
i?~.

A-

p-rn

14W ~

1 -

A4.
K LinE

.
3

.4 .4.

I'' I
-4

-. ý:t a .
Ai

4-44

r~.
4).

Oi

"4

-s
'ZR

J OA
r~

FV -784a -M1-4

47A4- 4Z 7- 2-- 2.LPS

2rr77~ d

4 4,..-,

4'

"4. ~LS)[ATiON-YIE~$!
~ rr ~

.- ~. -. ,. .

~ ,t
44

4
4

.
4~

* >. .. ~*' ~ ;.~:*

L"\A~~ ~&~-

-a.--'

;nTJ :ý ý __ , , -, ;r.= 6 1:1.1 .--ý- .. , I I

pj__ý



-~ 
.- ,-

v& 464 .OS-1.S.

F'- 712

4+74 3.-2- S-' -

F 3 ÷ '.17 2. jK

.3

R+

F..-



.1. *,. ,, 'I

* ., a,,'. - P
.. ~r.. *~ *~.. :* '* ''

~i~>:~

i'.., £l.

A- 34' 110?EvrI-~A L... LFp

d. ,*,

'4

(

4.

71

ItAJ

C-4 ?t'I

c-ot)--.

§77ZZ•~2i7ol -L



I,

-- "'" z- - - " " " •

SI ...._

.3/ 3 3

1-__
0:i• ,

, - I ) ' -

K.=- ,.-I

i- I

I -

Avr-. LA -- ALD -- TVA

- 'I

-I
F

t

-+4-4

- A ~ ~ ~

y pc

s \\i

,..lrA

F'l ' QW &

VERIFIED

AS

APPROVED

DRAV0 ISO

_99
-- Sp

s.00xSO

1, LCAD

1/

/ I4C oor

•I zF /z

II ij~ikTy~'I ~1

-l - -

"RECTX;; _
;IYE" e -

'+ -0*"

M 4 !Ioo-

N LOi• + (L35_Qb ,

iý

B sl1 LOAI:
Y+.• V. A. CLUOm•@

I~'E TI-• ON) -' -"

BEVEL TO 097,41N '(fI
/b&VED AIRE (70) ~

V. LOOKING,' L LOCATION PLAN
4E-2880-iC-207-2

DRAVO CORAITION P.O. . E-2i•79-

T.V.A. CONTRACT #74C38-&3015

WATTS 3AR NUCLEAR PLANT - UNIT # I

.ERGZEN-MPAr' N PIPESUPPORT C

STIUCTUZAL

'8N1221-2-8

fIAA.0. 0'f

AuUx. MEWTE

RIF. ,Pt PI rI't

47W4l27-.2-0
# .N.4 6 -

---" ;' -• ,4 - --• - -• -" ;E~ -o O

Ile

Z~

'I

i

1 t I

- :. ..

-7<.N



I -

s _ _ _ _ OF

CO~rUT/D DAT

CHECKED DATE_____
4,~qp~er .~' 6'&'S_-

o .
,V l : / •ALoJ. ,• <.

S'Yjz

A

7 ' •' = - oo oe,,•b. J

F, 9ooaowr ,b4

oRFR :2 2300 m -C-

- I

C co.5)

/-0 - f- a

*4
&, o C ý '

J
xi

.:ý A.&e 'e &3-14-t-e o



.~~~ ~~ . .
.....

S00100 SUPPIRT #03B-IAFW-RO05
00110 ANALYSIS
00120 1,i
00130 MTB3LE
00140 1,29.0E6,11E6,,.2S4
00150 SPTABLE
00160 1,-10,W4X13
001.70-JOINTS
00180
001 :0
00200
00210
00220
00230
00240
00250
00260
00270
00230
00290
00300
00310
00320
00330
00340
00350
00360
00370
00330
00500
00590
00700
00710
00720
00730
00740
00750
00760
00770
00780
00790
00800
00310
00820
00830
00840
00850
00860
00870
00830
00290
00900
00910
00920
00930
00940
00950
00960
00970
00930
00990
01000
01010
01020
01030

1

3

4
5
6
7
3
R

,0,010
0, 18,0

,0, 34. 1, 0
8.6,34.:31,0

,8.6,18,0
, 16, 1 C, 0
,213.41,18,0-

,23. 41,34. ?,0,
ESTRAINTS
,7

3
SPANS
1,1,6,1,1
2,2,5, 1,1
3,3,4,1,1
4,4,5, 1, 1
5,4,8,1,1
6,5,6,1,1
7,6,7,1,1
3,7,38, 1 •1
LOADING: Y=-3100 X=3500 Z=1900
ACCELS
01-1,0
FORCES
6,2,-3100
MIDSPAN
8,1, 1,3500,8. 375
4,1,3,1900,3.433
8,1,3,1900,8.375
LOADING: Y=-3100 X=-3600 Z=1900
ACCELS
01-1,0
FORCES
6,2,-3100
MIDSPAN
4,1,1,-3600,8.438
4,1,3,1900,8.438
8,1,3, 1900,8.375
LOADING: Y=-3100 X=-3600 Z=-2300
ACCELS
0,-1,0
FORCES
6, 2, -3100
MIDSPAN
4, 1, 1.-3600,8.438
4, 1, 3, -2300,=. 43'
8, 1,3,-2300,S.3375
LOADING: Y=-3100 X=3500 Z=-2300
ACCELS
01-1,0
FORCES
6, 2, -3100
MIDSPAN
3, 1, 1 -2:500, 8. 375
4, 1,3,-2300,3.433
9- 1,3.-2300,8.375



SAGS

STATIC ANALYSIS OF GENERAL STRUCTURES

STRUCTURAL DYNAMICS RESEARCH CORPORATION

SUPPORT #03B-IAFW-RO05

** SPACE FRAME ANALYSIS ***

FORE END
SPAN LENGTH JOINT

24.08
8.60
8.60
16.81
14.81
7.40
7.41
16.81

AFT END
JOINT

6
5
4
5
8
6
7
8

MATERIAL
CODE

I
1
1
1
1
1
1
I

SECTION ROTATION
CODE ANGLE

1
1
1
1
1
1
I
1

STRUCTURE WEIGHT/MASS = 1.134E+02

JOINT COORDINATES
x

.0.000
0.000
0.000
E 5.600

7 &. 600
16.000
23.410
23.410

E

1 29.OE+(

0.000
18.000
34.810
34.810
13.000
18.000
18.000
34.810

z

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

IATERIAL PROPERTIES
POISSON'S DENSITY

)6 .318 2.840E-01

THERMAL COEFFICIENT YIELD

3. 600E+04

SPECIAL CROSS SECTIONS

CODE TYPE P1

I STEEL SECT. W4X13

CROSS-SECTION PROPERTIES
MOMENTS OF INERTIA

CODE AREA Z Y

SHEAR RATIO TORSION
Y Z CONSTANT

WARPING
CONSTANT

1 2.2E+00 1.13E+01 3.76E+00 3.75 1.50 1.54E-01 1.37E+01

TEMP.

.i.l

JOINT

1
2
3
4
5
6
7
8

CODE

AISC69

4]

DEG.
FIX.

.1,0



WEDNESDAY

STATIC ANALYSIS OF GENERAL STRUCTURES

SUPPORT #03B-IAFW-RO05

STRESS RECOVERY VALUES
COMBINED POINT 1/3

CODE 3TRESS C(Y) C(Z)

1 4422 2.030
-2.030

2.030
0.000

R(EFF)

.0.000

.643

C(Y)

2.080

POINT 2/4
C(Z)

0.000

SPECIFIED RESTRAINTS
JOINT DIRECTION VALUE

123456
123456
123456

LOADING NO. 1: Y=-3100 X=3500 Z=1900

ACCELERATIrmi LOADING
A(X) = 0. A(Y) = -1.OOOE+00 A(Z) = 0.

APPLIED FORCES
JOINT DIR TYPE

6 Y FORCE -3.100E+03

MID-SPAN FORCES
SPAN DIR COORDINATE

ABSOLUTE
ABSOLUTE
ABSOLUTE

VALUE

3. 50E+03
1.90E+03
1. 90E+03

DISTANCE

8.38E+00
8.44E+00

8.3SE+00

VALUE DISTANCE

TOTAL APPLIED FORCES
F(X) = 3.500E+03 F(Y) = -3.213E+03 F(Z) =23.300E+03

R(EFF)

.648

VALUE
FINAL
JOINT I NC.

PAGE Z13.25.52.$2111/03.

! .



WEDNESDAY 52/111/03.
FAGE 313.25.52.

STATIC ANALYSIS OF GENERAL STRUCTURES

SUPPORT #03B-IAFW-RO05

LOADING NO. 2: Y=-3100 X=-3600 Z=l900

ACCELERATION LOADING
A(X) = 0. A(Y) = -I.O00E+00 A(Z) = 0.

APPLIED FORCES

JOINT DIR TYPE

6 Y FORCE -3.100E+03

MID-SPAN FORCES
SPAN DIR COORDINATE

ABSOLUTE
ABSOLUTE
ABSOLUrE

VALUE

-3. 60E+03
1. 90E+03
1.90E+03

DISTANCE

8.44E+00
8.44E+00
8.38E+00

VALUE DISTANCE

TOTAL APPLIED FORCES
F(X) = -3.600E+03 F(Y) = -3.213E+03 F(Z) = ?. SCOOE+03

LOADING NO. 3: Y=-3100 X=-3600 Z=-2300

ACCELERATION LOADING
A(X) = 0. A(Y) = -i.OOOE+O0 A(Z) = 0.

APPLIED FORCES
JOINT DIR TYPE

6 Y FORCE -3.100E+03

MID-SPAN FORCES
SPAN DIR COORDINATE

ABSOLUTE
ABSOLUTE
ABSOLUTE

VALUE

-3. 60E+03
-2. 30E+03
-2. 30E+03

DISTANCE

8.44E+00
8.44E+00
8.3SE+00

VALUE DI STANCE

F(X) =-3.600E+03 F(Y) =-3.213E÷03 F(Z) -4.600E+03

VALUE

FINAL
JOINT I NC.

VALUE
FINAL
JOINT INC.



mu PA,

WEDnESDAY 321111/03. 13.25.52.

STATIC ANALYSIS OF GENERAL STRUCTURES

SUPPORT #03B-1AFW-RO05

LOADING NO. 4: Y=-3100 X=3500 Z=-2300

ACCELERATION LOADING
A(X) = 0. A(Y) = -1.O00E+O0 A(Z) = 0.

APPLIED FORCES

JOINT DIR TYPE

6 Y FORCE -3.100E+03

MID-SPAN FORCES
SPAN DIR COORDINATE

ABSOLUTE
ABSOLUTE
ABSOLUTE

VALUE

3.50E+03
-2.30E+03
-2. 30E+03

DISTANCE

8.38E+00
8.44E+00
8.38E+00

VALUE DISTANCE

TOTAL APPLIED FORCES
F(X) = 3.500E+03 F(Y) = -3.213E+03 F(Z) = -4.600E+03

PAGE 4

VALUE
FINAL
JOINT INC.



S AG0S

STATIC ANALYSIS OF GENERAL STRUCTURES

STRUCTURAL DYNAMICS RESEARCH CORPORATION

SLUPPORT #03B-1AFW-ROOS

**LOADING NO. 1: Y=-3100 X=3500 Z=1900

JOINT DISPLACEMENTS
X Y 2

0. 0. 0.
0. 0. 0.
0. 0. 0.
1.700E-04 -6.002E-04 8.175E-03
2.511E-04 -5.954E-04 7.716E-03
4.858E-04 -1.299E-03 2.113E-02
5.922E-04 -1.542E-03 3.781E-02
4. 252E-04 -1. 470E-03 4. 03?E-02

MAX IMUIM DISPLACEMENTS

5. 922E-04 -1.*542E-03 4. 033E-02

THETA(X)

0.
0.

THETA (Y)

0.
0.
0.

-1.911E-04 -1.577E-03
2. 284E-04 -1. 472E-03
1.606E-04 -2. 03S3E-03
3. 755E-04 -2. 305E-03

-1. 245E-04 -2. 420E-03

?4~x~:. ~

'.~- *4~

7 3 7
3.755E-04 -2.420E-03 -9.423E-05

JOINT REACTIONS
F(X) F(Y) F Q)

1.924E+03 2.291E+03 -2.948E+02
-3.234E+03 4.385E+02 -1.745E+03
-2.190E+03 4.838E+02 -1.760E+03

M( X)

-7. 369E+03
-1. 07eE+03
9. 014E+02

M (Y)

7. 086E+03
2. 617E+04
2. 756E+04

TOTAL -3.500E+03 3.213E+03 -3.800E+03 -7.545E+03 6.082E+04

M(Z)

1. * E:4E03
3. 576E+03
3. 440E+03

S. 859E+03

THETA(Z)

0.
0.
0.

-3. 603E-05
-4. 472E-05
-6. 606E-05
-9. 423E-0)5

6. 052E-05

JO INT

1
2.

3
4

6
7

JO INT
VA LULE

JO INT

1
42

3
Lis~
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WEDNESDAY 82/11/03. 13.23.58. PAGE 2

STATIC ANALYSIS OF GENERAL STRUCTURES
SUPPORT #03B-1AFW-RO0"5

LOADING NO. 2: Y=-3100 X=-3600 Z=1900

JOINT DISPLACEMENTS

0.
0.
0.

-1. 093E-04
-7.847E-06

1.218E-04
1. 119E-04

-8. 938E-05

0.
0.

-4. 657E-04
-4. 811E-04
-1. 04SE-03
-1. 200E-03
-1. 201E-03

0.
0.
3. 175E-03
7. 716E-03
2.113E-02
3.781E-02
4. 033E-02

MAXIMUM DISPLACEMENTS
JOINT 6 8 8
VALUE 1.218E-04 -1.201E-03 4.033E-02

JOINT REACTIONS
F(X) F(Y)

2..09 -.03
1.01 1E+02
1. 408E+03

F(Z)

2.478E+03 -2.948E+02
5.965E+02 -1.745E+03
1.390E+02 -1.760E+03

THETA (X)

0.
0.
0.

-1.9!1E-04
2.284E-04
1. 606E-04
3. 755E-04
-1..245E-04

7
3. 755E-04

M(X)

-7. 369E+03
-1. 078E+03
9.014E+02

TOTAL 3.600E+03 3.213E+03 -3.800E+03 -7.545E+03

THETA(Y)

0.
0.
0.

-1. 577E-03
-1. 472E-03
-1. 035E-03
-1. 305E-03
-2. 420E-03

8
-2. -10E-

420E-03

M(Y)

7. 086E+03
2. 617E+04
2.756E+04

6. 032E+04

THETA(Z)

0.
0.
0.

-7.927E-05
1. 601E-05

-2. 988E-05
-7. 260E-06
-1. 689E-05

4
-7.927E-05

M(Z)

1. 3415E+03
1.941E+03
3.605E+03

6.891E+03

JOINT

1

4
5

6
7
8

JOINT



~4' t4~ -

WEDNESDAY 82/11/03. 13.2S.53.

STATIC ANALYSIS OF GENERAL STRUCTURES

SUPPORT #03B-1AFW-R005

* LOADING NO. 3: Y=-3100 X=-3600 Z=-2"0:

JOINT DISPLACEMENTS

X Y

0.
0.
0.

-1. 093E-04
-7. 847E-06
1.218E-04
1. 119E-04

-8. 938E-05

0.
0.
0.

-4, 657E-04
-4.311E-04
-1. 048E-03
-1.200E-03
-1. 201E-03

0.
0.
0.
-9.897E-03
-9.1340E-03
-2. 55E-02
-4.57SE-02
-4.382E-02

THETA(X)

0.
0.
0.
2. 31-E-04

-2.765E-04
-1. 944E-04
-4. 545E-04

1. 507E-04

MAXIMUM DISPLACEMENTS
6 8 3 7

1.218E-04 -1.201E-03 -4.882E-02 -4.545E-04

TL=-TA T (Y)

0.
0.
0.

1.909E-03
1.722E-03
2. 464E-03
2.791E-03
2. 929E-03

8
2.92? E-03

THETA (Z)

0.
0.
0.
-7. 927E-05

1.601E-05
-2. 988E-05
-7. 260E-06
-1. 68-9E-05

-7.927E-05

JOINT REACTIONS
F(X) F(Y)

2. 091tiE-03
1.0 11E+402
1.408E+03

2. 478E+03
5. 965E+02
1. 390E+02

F(Z)

3. 569E+02
2.113E+03
2. 130E+03

M(X)

8.920E+03

%0.) -d 3
1.305E+03

-1. 09 1E+03

M(Y)

-8. 57eE+03
-3.169E+04

-3. 336E+04

M(Z)

1. 345E+03
1. 941E+03
3. 605E+03

TOTAL 3.600E+03 3.213E+03 4.600E+03 9.134E+03 -7.362E+04 6.891E+-03

PAGE 3

JOINT

JOINT
VALUE

JOINT

j

'1

1~~'

*.~

j

j4,1



82111/03.
PAGE 4

STATIC ANALYSIS OF GENERAL ST=UCT:jRE$
SUPPORT #03B-IAFW-RO0-

"• LOADING NO. 4: Y=-3100 X=3500 Z=-2300

JOINT DISPLACEMENTS
X y

0.
1. 700E-04
2.511E-04
4.35SE-04
5. 922E-04
4. 252E-04

-6. 002E-04
-5. 954E-04
-1. 299E-03
-1. 542E-03
-1. 470E-03

THET. C(X:

0.
-9. 897E-03
-9. 340E-03
-2.558E-02
-4.57SE-02
-4.882E-02

2. 3 ?E-(-4
-2. 765E-04
-1. 944E-04
-4. 545E-04
1. 507E-04

MAXIMUM DISPLACEMENTS
7 7 3 7

5.922E-04 -1.542E-03 -4.882E-02 -4.545E-04

THETA(Y)

0.

0.
0.
1. 9 09E-03
1.782E-O3
2. 464E-03
2. 791E-03
2.929E-03

8
2.929E-03

THETA(Z)

Q.
0.
0.

-3.603E-05s
-4.472E-05
-6.606E-05
-9.423E-05
6. 032E-05

7
-9. 423E-05

JOINT
JOINT REACTIONS
F(X) F(Y) F(Z) M(X) M(Y)

TOTAL -3.500E+03 3.213E-s03 4.600E+03*.' 9.124E+03 -7.362E+.04 8.859E+03

illi.6 C.OA.io/

/
C&A* 44-0

6,4,'o 0I i ý 5: - F F-

JO I NT

JOINT
VALUE

-------- .... .•J

WEDNESDAY 1328, 5S.

M(Z)

V,66 --/"B 6 4.o 0 ,9£./ k•'l
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UNITED STATES GOVERNM1ENT

Memorandum AUT I

~C'E B'S'2 1 0 017
TO Guenter Wadewitz, Project Manager, Watts Bar Nuclea '

FROM J. C. Standifer, Project Manager, Seouovah/Watts Bar Design Proects,
204 GB-K

DATE NOV 1 0 1982
SUBJECT: WATTS BAR NUCLEAR PLANT - INTERIM REQUIREMENTS FOR LOCATIN-G ATTACHMENTS ON

-z• EMBEDDED PLA'ES - QUALITY INFORMATION

SCoDe

This memorandum gives interim reauirements for locating attachments onembedded plates. The requirements are necessarv to prevent recurrence ofthe problem identified in NCR WN CEB?8203. A project construction
specification will be issued within 00 days.

Location of Attachments

The minimum edge distnnces given below shall be applied to the location of
an attachment to an embedded plate unless a Division of Enaineerinz Design
(EN DES) approved drawing, which shows both the attachment and the platepedge, spi: -7icaaly calls for a closer edge distance. The minimum sDacing
given below shall be applied to the spacing between attachments on anembedded plate unless an EN DES dr3Winf which shows both attachments
specifically calls for a closer spacing. The minimum spacing between
expansion anchors and attachments to embedded plates shall be in accordance
with G-32. Attachment location tolerances shall not be used to reduce the
minimum edge distances or spacing.

If conformance to the requirements for edge distance or the requirements
for spacing between attachments on the embedded plate is impractical, awritten request shall be submitted to EN DES. The request shall include
the following:

1. The unique identification number for the embedded plate. For the
initial renuest, the identification number shall he obtained from
EN DES and shall be permanent.'v affixed to the plate. (The written
requests required by "G-? for expansion anchors spaced closer than the
minimum to attachments on embedded plates do not require unique plate
identification numbers).

2. A sketch showing the location on the embedded plate of new attachments
which do not meet the edge distance requirements and of existing
attachments which are spaced closer than the minimum to the new
attachment. The sketch shall also show expansion anchors which are
,paced closer to the new attachment than the minimum spacing given inG-?2. The sketch shall include enough information for EF DFS todetermine the location and ]cading on each attachment.

------ ---



2

Guenter Wadewitz

WATTS BAR NUCLEAR PLANT - INTERIM REQUIREMENTS FOR LOCATING ATTACHMENTS ON
EMBEDDED PLATES - QUALITY INFORMATION

Some specific sizes and types of attachments may be exempted by EN DES from

the requirements of this memorandum. Those attachments do not require

review of location by EN DES and need not be shown on sketches submitted to
EN DES.

Edge Distance

In general, the minimum clear distance between an attachment and the long
edge of a rectangular plate or the edge of a square plate shall be 2
inches. The minimum clear distance between an attachment and the short
edge of a rectangular plate shall be 6 inches. For a specific plate, the
minimum clear distance may be reduced to the distance from the plate edge
to the centerline of the row of studs parallel to the edge (see figure 1).

Spacing

In general, the clear distance between attachments to embedded plates shall
be deter-- d from two measurements. Each measurement shall be taken
parallel to a plate edge as shown in figure 1.

The minimum clear distance in at least one direction parallel to a plate
edge shall be 24 inches. For a specific plate, the minimum clear distance
may be reduced to two times the spacing of the stud rows which are
perpendicular to the direction of measurement (see figure 1).

Prepared By:

Independent Review By: A

J. Standife,

ROB:MAC:CFM

A3  Attachment
cc (Attachment):

A R. 0. Barnett, W9D224 C-K .(2)
R. A. Costner, W11C126 C-K
MEDS, W5B63 C-K " _

R. M. Pierce, 104 ESTA-K

L. J. Cooney, W6D224 C-K*
11H. H. Mull, E7B24 C-K
M. N. Sprouse, WIlA9 C-K 042306.01

*The information in this memorandum will be incorporated in Watts Bar
Construction Specification N3C-928.
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VNITrD STATES GOVERNMENT B0 9 00
Memo randum TENNESSEE VALT

O54831020 •(3TO :J. C. 8tandifer, Project Manager, Watts Bar D1_-9-pl Frojec~t, 204 FGB-Ký (3)

Guenter Wadewita, Project Manager, Watts Bar Nuclear Plant CONST

DATE :OCT 19 1983
SUBJECT: WATTS MR NUCLER PLANT - CONSTRUCTION SPECIFICATTACMgTS OGN DZIDDRDPLATES

The subject construction specification was issuecorrective action for nonconformance report (NCRconstructions contention that 100 percent impl
construction specification was untimely and anIts application to unit I has been a costly andits application to unit 2p at this time, is a arl
intent.

The appropriateness of the application of this stopic of continual discussion between EN DS8and
of N3C-928 in late 1982p CONST identified to ENsupports installed in unit 2 was vastly lower thunit 1. The likelihood of plate overloads was,unit 2. In a meeting between RN DES and CONST h,July 28, 1983, COUST again requested EN DIS to r,the applicability of this specification (referený453). EN DES agreed to research the feasibility
time but, as yet, no results.

Since July 28, 1983, CONST has conducted several discipline work studiesconcerned with productivity. These studies have all ideitified theimplementation of the requirements of N3C-928 as being extremelyengineering intensive andq as a result, a barrier to higher productivity.In additionp these studies have researched the contribution that this workeffort is making to assuring the quality and maintenance of supportintegrity. To date, October 14, 1983, EN DES has evaluated 165 CONST fieldchange requests (CRs) generated as the implementing devices of N3C-928.Of these 165 YCRs, 130 have been approved, 31 have been rejected due todrawing errors, and 4 have been rejected due to structural inadequacies.The 4 rejections due to structural deficiencies represent a 2.4 percentfailure rate. This rate is well below the acceptable failure rate of 5percent for bolt anchors as documented by the field investigation toresolve IEB 79-02. The rejections due to drawing discrepancies on fieldsubmitted sketches are understandable when considering many of thesesketches take 4 or more hours to complete under adverse field conditions.

CONST recommends the voiding of N3C-928 with the use of the data presentlygathered as a sample to substantiate a confidence level that overloadedembedded plates do not constitute a safety related risk for units I and 2.

FROM

t3 ~~~~10212) 2 .. go
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J. C. Standifer, Project Manager, Watts Bar Design Project, 204 CB-K (3)

OCT 1 9 1983
WATTS BAMR UCLEAR PLANT - CONSTRUCTION SPECIFICATION N3C-928 FOR LOCATING
ATTACDUNTS 0N 36UWSD PLA)TED

If EN DS does not concur with this recommendation, an nlternative would be
cessation of the application of N3C-928 at this time with the substitution
of another sasple at a later date.

The adoption of either buggestion would not compromise tha quality of
support installations but wrll greatly enhance productivity while reducing
both CONST and EN 1S engineering costs. Your immediate attention and
response to this matter are required if productivity and schedule
achievement are to be enhanced in the field of support installation.

/Guen~ter Wadewitz

TRB:GLT
cc: C. Bonine, Jr., 37B24 C-K

' 11.w. T. Cottle. 1c W-1 \
B. J. Fischer,,CSO-4U CDNIST
e. N. Pierce, 104 38TA-K

.3 bIDS, W5563 C-K

Principally prepared by: Tom R. Brown, extension 433.




