
4NESSEE VALLEY AUTHOR*I
CHATTANOOGA. TENNESSEE 37401 C: -3'

400 Chestnut Street Tower II

November 9, 1979

Mr. James P. O'Reilly, Director
Office of Inspection and Enforcement
U.S. Nuclear Regulatory Commission C
Region II - Suite 3100
101 Marietta Street
Atlanta, Georgia 30303

Dear Mr. O'Reilly:

OFFICE OF INSPECTION AND ENFORCEMENT BULLETIN 79-04 - RII:JPO
50-327, -328, -390, -391 - SEQUOYAH AND WATTS BAR NUCLEAR PLANTS

In response to your March 30, 1979, letter which transmitted OIE
Bulletin 79-04 on Velan valves, we are enclosing the final results
of our investigation for Sequoyah Nuclear Plant. We expect to
submit the final results of our investigation for Watts Bar Nuclear
Plant by February 29, 1980. An interim report on this bulletin was
submitted on May 31, 1979.

TVA reported the Velan valve problem to NRC-OIE Region II on March 20,
1979 (NCR MEB 79-13), and on May 22, 1979 (NCR MEB 79-20), in accord-
ance with 10 CFR 50.55(e). The enclosed information completes TVA's
response to these nonconformances for Sequoyah Nuclear Plant.

If you have any questions concerning this matter, please get in touch
with D. L. Lambert at FTS 854-2581.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

L. M. Mills, Manager
Nuclear Regulation and Safety

Enclosure
cc: Mr. Victor Stello, Jr., Director (Enclosure)

Office of Inspection and Enforcement
- U.S. Nuclear Regulatory Commission

Washington, DC 20555

An Equal Opportunity Employer
-- - I. P.



ENCLOSURE

RESPONSE TO IE BULLETIN 79-04
FOR SEQUOYAh NUCLEAR PLANT

Action To Be Taken By Licensees and Permit Holders

1. List all Seismic Category I piping systems (or portions thereof)
where 3, 4, or 6 inch diameter Velan swing check valves are
installed or are scheduled to be installed.

2. Verify for all those systems identified in Item 1 above that correct

check valve weights were used in the piping analysis. Explain how
and when the correct valve weights were determined.

3. If incorrect valve weights were used, explain what actions have

been taken or are planned to reevaluate the piping systems affected.

4. Specify for all the affected systems identified in Item 1 whether
modifications were or are required to the piping systems or their
supports because of changes in valve weight. Also, include the
basis for this determination. For those systems in which the actual
valve weight is greater than the design weight provide a summary
of stresses and loads and their allowable limits for the piping
and its supports.

5. Identify the analytical technique including identification of any
computer codes used to determine the stresses indicated in Item 1.



0 0

RESPONSE

1. Chemical and Volume Control System (CVCS)
Safety Injection System (SIS)

Table 1 provides a summary of the Velan valves installed in
Sequoyah with pertinent information.

2. The 38 Velan valves (19 in each unit) shown in table 1 are those
installed in seismic Category I systems at the Sequoyah Nuclear Plant.
The values of valve weight shown in the table 1 column "Original
Weight" are those that were used in the original design of the piping
systems and their supports. As indicated on table 1, correct valve
weights for 6-inch valves were obtained March 16, 1979, and all other
corrected valve weights were obtained on May 15, 1979, from Westinghouse.
These weights are shown in the table 1 column "Actual Weights" for those
Velan valves installed in Sequoyah.

3-5. The following summarizes what was done to review piping and supports at
Sequoyah using the corrected valve weights. The requested summaries of
stresses and loads and their allowable limits for the affected piping
and its supports are provided in tables 2 and 3 and attachment IA.

CHEMICAL AND VOLUME CONTROL SYSTEM (CVCS)

Table 1 shows a total of seven Velan valves (in each unit) in these systems.

Based on the original analysis, TVA has determined that valves 1-, 2-8442,
1-, 2-8497, l-, 2-8481A, and i-, 2-8481B are supported rigidly. Reanalysis
of the piping problems containing these valves is unnecessary because the
increased valve weight passes directly to the adjacent pipe supports. All
affected CVCS pipe supports are rigid seismic supports and/or spring hangers.
All revised loads are still within the hanger manufacturer's allowable limits.

Piping problems containing CVCS valves 1-, 2-8378, 1-, 2-8379, and 1-,
2-8381 were reanalyzed utilizing the computer program PISOL. Changes to
pipe stresses were found to be minimal and still within allowable limits.
New support loads were tabulated, and all supports were reevaluated. The
adequacy of all supports was reaffirmed by a combination of the following
methods.

1. For standard mechanical supports, the revised support loads were
compared with the allowable load from the manufacturer'.s catalog.

2. For noncatalog item supports, the revised support loads were compared
with allowable loads based on allowable stresses.



As a result, no modifications to the piping or its supports are required.

SAFETY INJECTTON SYSTEM (SIS)

Table 1 shows a total of twelve Velan valves (in each unit) in tnese
systems.

Based on a review of the SIS piping drawing and computer output,
TVA has determined that valves 1-, 2-8922A, 1-, 2-8922B, 1-, 2-8818A,
1-, 2-8818D, 1-, 2-8949A, and 1-, 2-8949D are supported rigidly.
Reanalysis of the piping problems containing these valves
is unnecessary because the increased valve weight passes directly
to the adjacent pipe support:;. All affected S]S pipe supports ar]jacent
to these valves are within the allowable load limits of the support.

Piping problems containing SIS valves. 1-, 2-8805, 1-, 2-8818B, 1-, 2-8818c,
1-, 2-8949B, 1-, 2-8949C, and 1-, 2-8840 were reanalyzed utilizing
the computer program PISOL. Changes to the pipe stresses were found
to be minimal and still within allowable limits. New support loads were
tabulated and all supports were reevaluated. The adequacy of all
supports was reaffirmed by a combination of the following methods.

1. For standard mechanical supports, the revised support loads were
compared with the allowable load from the manufacturer's catalog.

2. For noncatalog item supports, the revised support loads were compared
-with allowable loads based on allowable stresses.

As a result, five supports in each unit required minor modification as
indicated in "Corrective Action to be Taken" and in table 3.

PIPING REANALYSIS USING CORRECT WTIGHT OF VELAN SWING CHECK VALVES

PISOL Comouter Program

The piping was analyzed for the deadweight and seismic conditions
using the PISOL computer program. (A description of the PISOL
computer program is presented in the Sequoyah Nuclear Plant FSAR,
section 3.9.2.5.) Stress combinations were computed for ANSI B31.1,
equations 8, 9U, and 9E. These combinations were then compared to the
appropriate allowable stresses. The output of the PISOL computer
program provides a summary of stresses and their allowable limits
for the reanalyzed piping. Stress summaries based on this output are
provided for your information as attachment IA.

Isometric Drawing

Portions of isometric drawing showing the area of interest in each

problem are attached. Member numbers and node numbers correspond to

the member numbers and node numbers in the PISOL computer program

output. The Velan valves are identified on each isometric. (EDS

drawing 0600102-03-01-R5
-08-08-R3
-08-11-R5
-09-01-R5
-09-02-R5
-09-05-R3
-09-11-R4)



SUMMARY

Our investigation and reanalysis indicated that the corrected valve

weights do not create any overstressing in pipes. Nine supports that

were marginal have been modified. One support was voided.

CORRECTIVE ACTION TO BE TAKEN

Nine supports as indicated on table 2 require modification as follows:

Support Drawing Support

No. Modification

1-H63-6 Added a brace to the structural steel extension•

1-H20-32 Added a brace to the structural steel extension.

1-H20-16 Specified larger concrete anchors and stiffeners

1-H20-17

on base plate.

Specified larger concrete anchors and sitffenei

on base plate.

1--H20-58 Increased number of anchor bolts.

1-H20-6 Changed snubber size.

1-.120-396 Structural member added to prevent pipe upl

1-H20-398 due to small upward vertical load.
1-H20-399

1-1120-810 Voided; relieves elbow stress

All ievisions will be made in the field I-- construction forces prior

to initial criticality.

i.ft

s



TABLE 1

VEIAN VALVES INSTALLED INf SESMIC CATE3ORY
PIPING SYSTEMS AT SEQUOYAH NJCLEA-R PLANT

Valve
Size
(In.j

Rating
psi

Valve Tag
No.

3C58
3C58
3C58
3C58
3C58
3C58
4C57
4C57
4C58
4C58
6C58*
6C58*
6c58*
6C58*
6c58*
6C58*
6c58*
6C58*

12 GM58 SEH

Original
System Wt. (Lb.)

Velan
Figure No.

8843-016
8843-o16
8843-O16
8843-016
8843-016
8843-o16
78501
78501
78501
78501
78704
787o4
787o4
787o4
787o4
78704
787o4
787o4
88907-2

Location No.
Westinghouse

1-,2-8378"
1-,2-8379
1-,2-8381
1-,2-8442
1-5,2-8497
1-,,2-8,05
1-,2-8922A
1-,,2-8922B
1-,2-8481A
1-,2-8481B
1-,2-8818A
1-,2-8818B
1- ,2-8818C
1-5,2-8818D
1-.,2-8949A
1-,2-8949B
1-,,2-8949C
1-5,2-8949D
1-,2-8840

*Correct valve weight for 6-inch-diameter
Westinghouse.
Westinghouse.

All other corrected valve

**l-,2 indicates a unit 1 and unit 2 valve.

valve was obtained on March 16, 1979, from
weights were obtained on May 15, 1979, from

S

CVOS
OVOS

S IS
S IS

OVOS
CVOS
SISS
SIS
cvs
ScIS
ScIS

S'S
S IS
SIS
SIS

cSIc

6o
60
6o
60
60
60

100
100

100

225
225
225
225
225
225.
225
225

2450

Actual
Wt. (b.)

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

85
85
85
85
85

85
135
135
135
135

45o
45o
45o
45o
45o
45o
450
45o

3450

0



TABLE 2
SEQUOYAH VELAN VALVE EVALUATION

SUPPORT LOAD TABLE FOR EDS ANALYSIS
Sheet 1 of 4

Valve }Valve Problem/ Maximum Load (lb Support Support Support Part
Location No. M System D. P. No. Directlon Newx Old Type Druwg. No. Fabricator I _No.

8949D

8818A

78704 1-I163-6 Field, BERHR/S18

SIS

03-01
(18A)

(16)

(14)

(35B)

(38)

(39).

(40)

09-01
(22)

(25)

Lateral

Vertical
Lateral

(axial)

Vertical

Vertical
Lateral

Lateral
(E-W)

Vertical
Lateral

(N-S)

Vertical
Lateral

(N-S)

Vertical
Lateral

(N-S)

Vertical
Lateral

Lateral

Lateral
(E-W)

Lateral

Vertical
Lateral

(aial)

Vertical

15240

43398
19103

36026

32415
43879

948

1618
311

14500

43190
18900

36000

32150

43896

900

1570
290

140 "i

90

1710
50

17050
6750

16838

18207

6644

14000

7711

720

78704

Snubber

Rigid Rest.
Snubber

Rigid Rest.

RigidRest.
Rigid Rest.

Snubber

Rigid Rest.
Rigid Rest.

Rigid Rest.
Rigid Rest.

Rigid Rest.
Rigid Rest.

Rigid Rest.
Rigid Rest.

Rigid Rest.

Rigid Rest.

Rigid Rest.

410

416

(29)

((25F))

a IX--. I

Load I.•
Not
determinedI

Not
dIctr inned

Rigid Rest,
Rigid Re-l

Snubber 1-1120-32 BE

216
110

1810
63

23563
7059

17837

20579

8780

ý I4 ;) '

14728

6064

942

A



Valve Valv.e

S318A 78704

3:818D

809A

8805

78704

78704

8843-016

I

SIS

SIS

SiS

SIS

TABLE 2
SEQUOYAH VELAN VALVE EVALUAIMON

SUPPORT LOAD TABLE FOR EDS AN{ALYSIS
Sheet 2 of 4

- 1* - I -

Problem/I
D.P. No. Direction

I. - __________________ _______________________

(25F)

09-01
(41)

(45)

(46)

(77)

(76)

09-11
(D76)

(E75)

(B75)

(62A)

(52)

09-05

(5)

(5A)

(34)

(D02)

Maximum Load (lb)
New Old

Vertical
Lateral

Vertical
Lateral

Vertical

Lateral

Vertical
Lateral

(axial)

Vertical

Lateral

Lateral
. (axial)

Vertical

Lateral

Vertical

Vertical
Lateral

Lateral

Vertical

Lateral

Vertical
Lateral

Lateral

T.ater:l

Support
Tv)c

Spring
Rigid

Rigid Rest.
Rigid Rest.
Rigid Rest.

Rigid

180
841

4630
7243

19276

7015

4812
6631

17080

16559

20013

24016

5215

19847

6640
3444

6464

435

2072

205
122

2524

24h0

Support
Drnvf. No.

(1)
I,

1- H20-16

I-H20-17 1

(1)

11

180
841

4590
7771

19160

8212

4400
7356

16990

2112

21086

24140

5615

20120

5540
4177

5429

430

2278

210
122

2"GOO

2600
I~b ~I(I J ___________________

Cupport Part
Fabricator I No.

BE, Field

Field

123

N/A

'Not
determLned

ti

Fabricator No.

Rigid
Rigid

Rigid

Rigid

Rigid

Rigid

Rigid

Rigid

Rigid
Rigid

Rigid

Rigid

Rigid

Rigid
Rigid

Rigid

If

'I

* fy



TABLE 2
SEQUOYA H VELAN VALVE EVALUATION

SUPPORT LOAD TABLE FOR EDS ANALYSIS
Sheet 3 of 4

Valve Valve Problem/ Maximum Load (lb Support Support Support Part Max.
Location No. . Mfg. No. System D. P. No. Dircction New Old e Drwvg. No. Fabricator No. Load

SiS

8378

8379

8381

8949C

8805 8843-016

8843-016

8843-016

8843-016

78704

CVC

CVc

CVC

Ssi

I

(DOI)

(CIF)

08-11

(75B)

(73B)

(67G)

(67J)

08-11
(V5)

(41B)

(43)

08-08
(15)

(17)

09-11
(65E)

(65C)

Vertical

Vertical
Lateral

Lateral

Lateral

Vertical

Vertical
Lateral

Vertical
Lateral

Lateral

Vertical
Lateral

Vertical

Vertical
Lateral

Lateral

Lateral

Vertical

Vertical
Lateral

18,15

360
334

3136

6209

670

391
505

582
1784

2000

370
1428

690

1880
1397

1525

1848

15879

9314
10838

L(1)

'I

1?

I,

IItI

I _________________ I -

1850

360
348

3136

6209

670

360
494

550
1711

2000

370
1428

690

1270
412

630

1002

16000

9610
11068

Rigid

Rigid

Rigid

Rigid

Rigid
Rigid

I,Rigid

Rigid
Rigid

Snubber

Snubber

Rigid

Rigid
Rigid

Rigid
Rigid

Snubber

Rigid
Snubber

Rigid

TRi•cd

I



TABLE 2
SEQUOYA H VELAN VALVE EVA LUATION

SU-FPRT LOAD TABLE FOR EDS ANALYSIS

.No. . M N.I _ ,ste-n

s8:,9C 78704 SIS

8240 88907-2 SIS

8cc -3Lii-78704 SIS

Direction

09-11
(E85)

(B85)

09-11
(44A)

(E69)

Maximum Load (lb)
New 01(1

Support
Tv•pc

Support
Dmvg. No.

S'urPport
Febricator No.

± ~~~ t I-11-,

Lateral

Vertical

Vertical
Lateral

Vertical
Lateral

Vertical
Lateral

Vertical
Lateral

Vertical
Lateral

Vertical
Lateral

Vertical
Lateral

Vertical
Lateral

Vertical
Lateral

Vertical
Lateral

Vertical
Lateral

Vertical
Lateral

Lateral

6264

2780

7391
4679

7838
7495

3442
5422

2250
2571

2111
2567

2477
1414

9309
8185

2877

9730

1794
5671

1580
6519

1619
5984

1549
6217

7688

6211

2930

6540
4700

6940

6368

3560
5324

2260*
2267

2550

2411

30704
1297

8940
7679

3120

9038

2010
5259

1990

6072

2040
5549

1970
5912

7005

Rigid

Higid

Rigid
Rigid

Rigid
Rigid

Rigid
Rigid

Rigid
Rigid

Rigid
Rigid

Rigid
Rigid

Rigid
Rigid

Rigid
Rigid

Rigid
Rigid

Rigid
Rigid

Rigid
Rigid

Rigid

Rigid

Pdgid

V(1)

It

ft
'I

'I t

tI

f}tt

ft

ft

ft

ft

ft

ft

ft

ft

I tt

ft

Stt

..tt

ft

ft

ft.

°tt

1-H20-58

(B60)

(D60)

(G60)

(H60)

(55A)

(B63)

(D63)

(G63)

(H63)

(J63)

0o-02
(64)

N/A Not
dctermnine:d

bheet I of 4

SPart Mx.7roblem/
T. P. No.

NOTE:'. (I) New maxin design
loads were evaluated- -changes
in existing 'support designs
were not recuired.

Field

Load
4

O



TABLE 2
SEQUOYAH VELAN VALVE EVALUATION

SUPPORT LOAD TABLE FOR EDS ANALYSIS

Valve Valve Problem/ MpxL,-xrn' Load (lb) Support Support Support Part Maximum
Location No. !LMg. No. System D.P. No. Direction New Old Type Drwg. No. Fabricator 0o. Load

8818A 78704 SIS 09-01 Lateral 33,000 25,547 Snubber 1-H20-6 Field, BE 410 Not Determined

(15)

8949c 78704 SIS 09-11 Lateral 4,923 4,932 Rigid 1-H20-396 Field, BE Not Determined

(S63) Vertical 459/-4,829 0/-5490 Rest.

(B81) Lateral 2,406 2,450 Rigid 1-H20-398 Field, BE Not Determined

Vertical 118/-6,766 o/-6,850 Rest.

(A64) Lateral 6,276 6,241 Rigid 1-H20-399 Field, BE Not Determined
145/-6,923 O/-7210 Rest.

8949A 78704 SIS 09-11 Vertical (Void) 4,330/ Strut 1-H20-810 Field, BE Not Determined

(Lo4) -5,990

I
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•"DS PItOI3Lr, bN). N 600104- .- ATTACHMENT IA

SYSTEM OPERATION MIODE CASE NO. CwNP. CRSE _1 J r/n'EJT SHEET NO. I of ! REV. No. /

I Pliim-ry Strcsscs I Sccondary Strcss Cs I Loud (1)
1Combin-

Pipc Joint Gray. Press. -I SSI: External Thcrinal S.A.M. ation ! Combined' Allowablc
Secti., NO. •Stress Stress Stress IStress Stress Stress Equation Stress Stress

(psi) (psi) (psi) (P.i) (psi) (psi) No. (psi) (psi)
I C ' I --- .. (11 Ž. .''/. I ,_ . ",,

-VCL .'$C1ICc 4- , , - I (t2) i 4' 7 " r "

7 " . ..(12.. K, R1 3

36 I -?;'1 (13)or0@)' .7;o I
L 7 ,4 '¶ 1/. 0.. -- -- "- . I (12) .. _ 3 f.2o I 4,,

SVL'vt,,-.', -, .! f( 39•'-- I /4'z•'.Z ! I•' " ¢.t•r '  (12) I r . - .
'7 (.. ' .a ., 0 i,.L.- I I .------ j~i 2-J3• --- 2'•)jI §? r .2 /
7 K ... ... ; I a-;2lj-I , vior(14) 3"1

r[•'IC-, : o. 2 .....7/.:n4j K--- - 1 (12) i 7262 [./.f-47o
471 i -- •o 4-241 7-/ .. " - (12') ii 1,I 0' _rU

4. 7*.-/ -.. - - !'- (1,3)or(4-4) 2S/I? I -7 77

c" o ! r") I zr'•-v I/1-C ; --. . I (12) '-5002K ,S,40
.2 0  6 1 (2' IG(3 P,. 32, 76 o

1 iEr27 W4Iqo - . . .... 2 i ...4-- *.7. 1 17••411) 0I17 I'1/ o
, • 2,7 17. .7 -e, 3,2) 2- o,-

.' 1.(2 ' 1 4,-208Amcuv& D. . -7.:! ,--- "(12') z--I

I ' I/ 03I ,9r- ,e.,zO -..3,,- , Ii-"-- .... " (L2) _-___;_!, __ °I 33 !1 IL G'" 2• 6 .. ... -

=W '"•- ¢ /0o0. i ir~ 3Y *."Z ' i ...... . "(1')" •(. -l i 3 "2, ,76c!
P CI O ,/oIF ; 4 r4.o , ......- ... 3 r'z, 7 i g 7'."7 (I(-53or(1,t z/.r/.S"'l 1,,4/.57

,I ( C e 19 tu e- , •. i di

tL ° 3i.I --" ( ,12 /30 03

10 0 S' zr 0(1 2') 2, l6

NOTE: (1) Load Comlbination Equati on No. Based on 1331 -1 Code -1973 SLme ,,etI C

2&I

~ rn

2.. ~J~I
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L. Sustained Loads NC-3650
SSL = PDOl4 tn +0.75 i 'A/Z • l.0S h

Load Combination Pressure + Gravity (Ea. 8)
Component: DD. C.12- type -ZI":-L Joint: MD '- type r•,•.j.:
Allowable Stress 1.0Sb /fj,,'?6' -psi Actual Stress, SSL L 3C• /3 psi

JT. Occasional Loads

A. Ups& Condition
SOL =Pmax Do/4tn + 0.75 1 (MvA + MB)/Z < 1.2 Sh

Load Combination Pressure + Gravity + ODE
Component: DD '"_; type -I = i "5 Joint
Allowable Stress 1. 25. h) q ') psi Actu

(Eq. 9)
LID 'I L- type .' ) .-

al Stress, SOL= 7 / 7 psi
B. Faulted Condition

Pmax Do/4 tn + 0.75 t (vIA + MB)/Z <. 2.4 Sh

.Loaa uomolnatior
Component: ID
Allowable Stress

SPressure + Gravity + SSE +DBA (Inertia) .(Ea. 9F)
(CU type .. ; L Kj Joint: ID I'. type rY,2 ,.i

2.4 S /./§ psi Actual Stress, SF= I. K p

lIt. Therzml Expansion
sz = 1 Mc/Z .•SA

Load Combination Thermal + SAM (OBE) (Eq. I0)
Component: ED C )3 type ! " Joint: M 2_9 type A1,f1
Allowable Stress SA = p'-7 .-7 Psi Actual Stress, SE = I0 317 psi

WI. Sustained Loads plus Thermal Expansion
Evaluated only when the thermal expansion exceeds the allowable strese.

S7E FDo/4rn+.7 5 i MA/Z+ LMC/Zc (Sh+SA)
Load Combination Pressure + Gravity + Thermal + SAM (OBE) (Eq..11).
Component: DD type_ _ Joint: ID D . type
Allowable Stress, (Sh+SA)= psi Actual Stress, STE= psi

\.-Y)T: 1) 0.75i > 1
2) PD2/D• _ d2 was used.

-0 J DA 7E REVISION B ! APO. ILO 'Nr TVA
" .- ." ' .'" ',. - , ly'~ rI l Nuclear Plant. . . . . I ,D ,.,7 I
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SUNL'.LRY OF x.I\YXI[UM ASMNE SECTON III CcLAl-2-) AND 3 STRESSES

Ca1culation of results are based on criteria in the 1971 Edition of the ASME Boiler and
Pressuzre Vessel Code. Section M includinz Summer Addenda 1973, plus stress intensi-

fication factors of the 1974 Edition of the Code.
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"- .ATTACHMENT IA

ASME SECTION III CLXSS 2 AND 3 SUMMARY OF MAXIMUM STRESSES

V. Faulted Primary plus Secondary
SFS = i MICF/Z _ (3 Soý

Load Combination
Component: ED L type ,
Allowable Streoss,3 sc -f/.t0 psi

Joint: M 2
Actual Stress, SFS

type A -• .{j
•i -/-7 r•- 1psi

*Max MDBA Displacements, CT+CP) + SAM'(SSE)
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Joint
No.

l'rimzu-ry StressesI

Grav.
Stress
(psi)

Priess.
Stress
(psi)

SS E
Stress

(psi)

Ext e rna i
Stress

(psi)

Secondchiy Strcuse•s

licrnmal
Stress

(psi)

S.A.M.
Stress

(psi)

LoJi7 (1)
Combi n-
ation
Equation

No.

Comibinled Allowablc
Stress Stress

(psi) (psi)

_______.9 :,•' 4. --• . 1 . (i !1 ) li J I /dl i

//: ff'•L-" 9'/,5 /io7- ___ _____ __ _ (12>) -- • 7 i_.,_ii
/- 1----"- f ! .1• "  / 7 (1 2')° " /5 I_7 .- /-•(2

x" •;.,,iO '• ot z ,>'<I i -- ..--- -- .- _ - ..._ _ _.u _ s.;,J ,• ..
•: ,< z,s,A"9, ,,,I; !O• / ____ _.___ ____• ,> / - i ___,,.__

.-. !__ __I
- . 2/ /2! ,--__.__ !(1.)or- $) .2./<6a 2 ,W72

2~~?0~~~t /20 ') 6 700 I~-~

.4.. / 1 < 00o I.,... 1 .. (I12) / --'}e Zi851

'.q/Y 'F • /7 _____4, , .9O lo qg I _,i t (12') 21.2f Z

_________~I _ __(13) o r(1-41,j .

-~ ~ S'(b' i6o
(.1 ) 4'64$' I /~-CO

!'-( 12") . - ,/
(1ý))r Z

_"_---_-'---"- " "(12) -i
I I ..._/ -- t ..1 .___ _ .-. ( 12') .

- , _.__I..__ (1.3)o V(14 _ _ _ _ _ _ _ _ _

(1 1•11~iiL
I ~---~ I ---------- F

(12')
q'l*n,(-l(J

NX:':E: (1) Loid Combination Equation

7 T 71' -

No. Based on B31-1 Code - 1973 Summer Addcrda

Pipe
Section

21')/' i. --_ I__. /. I

/,,'/6-,,5"O



-. ________________ _______________ CtJ~ ~ ~~''.Y.

Joint P"-ssurc •ravity
No. Stress Stress

| I

J.

IA

2SSE

Slress(psi)

SSE
Stress
(psi)

Thcrmal
Expansb-
St res s

(psi)

~T ~ + +

__________ 2~I I

* **

If C

zzo~57~ -
* **

11 -'t-1 I

-%A( IL,..)

It k** , LJLJ

4'

2SSE

S. A. M.
Stress

(psi)

,0

Shock
Load

Stress
(psi)

* **

QjCombined 2

Stress Z
(psi)

• ;4 - ()

4>*?~~ (bL

F.! . __()2
S--f JL'=..gR.\AL.

I

Allo,.vahic.
Strcss
(psi)

4'?-...- ,71 ,o

;1~

m
C,,

0

m

-4m

0

CA

fS1

0

0

I-

>

0

w

1z
z

1-7 • (2)
__ LZ.(4L.

i.1;,) (4)li,

_. ......

Z Noes~Comine stess~s ae clcuate acordng t th rues f ASI 31. - 967andTVAcrieri

LL Notes-.':-Combined stresses are calculated according to the rules of ANSI B31. 1 -1967 and TVA criteria
(1) Sustained loads - Pressure stress + Gravity stress, Sh

(2) Occasional loads - Pressure stress + Gravity stress + SSE stress + Shock load stress• 1. 2 St
(3) Additive loads - Pressure stress + Gravity stress + Thermal Expansion Stress + 1 SSE S. A. M. stress

•(S +Sh )a h
(4) Occasional loads (Faulted Corditlon) - Pressure stress + Gravity stress + SSE stress ,4 Sh

C.- : ". ' ",l ,,.2 cn r•9,: c( :.

, S

I,-

~)

A 
' A. 

* 
I ____________ 

~ L~~~'-' 
C~H

1 *** 1

' .

Pipe
Section

* **

7 7rVR'

I. -1

L ..I,• o

(ps i)

- C, r,

3., T.o_ *** **:* *** *** *** (1).,I _. '--":

• **** *** *** L•,, P(.• . __ _____.__, _

I VY1 z 0 .d _n

___--_ __--_**___ , *** .. .

; __ •_,-,., (3) "" ' :;-*

;• **** *4**•1) ,

(psi)

.............
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PROJECT: TVA-SEOUOYAH NTUCLEAR PLANT UNIT NO. I EDS PROD. 1O.0.O ',J-.09.,6
SUBJECT: B31.1 Anal'sis of Piping Systems - Str-ess Summary Job No. -
Pipe Description: . ,.. ?:.y / -2. ._-zy-. P1 L•n I E-.
Prepared by `0 Checked by Date•e. Sheet No. _of I Rev.Nlo. I

I. SUPPORTING DATA

Computer Run Sea. No. Gravity
Thermal ""1•

Seismic -_"
. S.A.M.

(2) Pipe Materials ,.¶. -3.& " - -- T ..
(3) Pipe NoItII1 1Ll m.i'l,,-1 mu Lur . .i

& Schedules (in) " . 1", if1. I --'" S 4 cv
(4) Normal Operating Temoerature(`F) 5C-_ z'F-
(5) Normal Operating Pressure (psig) y__ " _ _ _ G _ _ _(6) Earthquake Response Spectra [-(I7V (Z 7 J, - 5Trc

II. TKER!L\L CONDITION (Includes OBE Seismic Anchor Movement Stress)

(1) Allowable Thermal Expansion Stress = f(1.25 Sc + 0.25 Sh)=
(2) Actual Maximum Thermal Expansion Stress =_"__'-_-___._.____

@ Data Point © , Member Type < <2.v'ner.CýJ, \/.", -tA I

based on local summation of
(i) Thermal Expansion Stress*= "V__ _,__ _ _si
(ii) Seis-mic Anchor Movement Stress (OBE) s,,'• 4- s

III. UPSET CONTDITION (Includes Operating Basis Earthquake.) ....................................°.o°. ..°.. .°o, . o-...

(1) Allowable Combined Longitudinal Stress - 1.2 Sh .. D....: " ° .si(2) Actual Maximum Combined Longitudinal Stress =................... •"@ Data Point... , ember Type

based on local summation of ...... "
(i) Seismic Stress (OBE) ""' Ds
(ii) Gravity Stress = .. ............. 0 . -.osi
(iii) Longitudinal Pressure Stress = -. c .

7i. FAULTED COhrDITION (Includes Safe Shutdou-n Earthquake)

(I) Allowable Combined Longitudinal Stress = 1.8 S. ' '- '"(2) Actual Maximum Combined Longitudinal Stress .= ... . . . ... .nsi
" Data Point 0  , Member Type SI. .l \ -

based on local su,--.-ation of
(i) Seismic Stress (SSE)=2xSeismic Stress (OBE)- " . -cL.--.. vsi
(ii) Gravity Stress- ... *. 1.- ?s
(iii) Longitudinal Pressure Stress _ _ _ _,_ _p_ _

Eý E .S 5,Z
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SYSTENM OP'ERATION MODE CASH' NO. L . .-- REV. No. __"

Primary Strcsscs

Press.
Stress

(psi)

SSE.
Stress

(psi)

I Sccondavy Stresses

External
Stress

(ps;)

Th er ma I
Stress

(psi)

S. A. M.
Stress

(psi)

I~oad (1)
Cotmbin-
ation
Equation

No.

Comb ined Alwb
Stress Strcss

(psi) (psi)

'~~~scwr77 t 2, ý4o ___ _() bf
25 `'70 2 ,L40 .c71,48ovi ____ (12) Coq *:.183o-257

, -"7o . 2,L4", 4;3.. __ 5 (12') vý,LJo 2L715'170 2.64.O I' • • l,7••2 O 7.. t7.! ,'('E • I )-~a-(1J, 4-,1, 1371].4-2,'io0
* .- . ,.,____ ..__,_,, ] -'• -I ------ ' 'I .... -1 J _W L __ ,Soo ,..,8,.•,-,

*2.( 4-o *2,35v 1___ (12) 16 b 50o ;.1,'7o
lit A8.~ ___ "2, " 1. ./;~.1o- - _J • - ,, I (I..j:jr§. ' 3 ,'9

. ... .___ / - I •C; o?o, . l,5 .. (13)orklll *.7,.• -l4:-O,~

' A..t-s 8,:4io - , . (12) I •3,• Z ,o 2, o___ __ 4- 02-o
64',4b , (12) 4,z/4v F.A7I,-0.

" L • !•'' 'l;;1l --], K -i'• g." (12')o I - L4 1,to0 I2,lno-oo
.. 'Wzo .-. . .' ,%oo. .7,636 60 3• o..-I(123)o_ ) IL, o •o .- o2o

',I '. x .: [ , ' I:÷,3ofl ,I,-Z1.-•I - ---- ~~I (1 J3oI.(,3
3c I4 ,5o - (12) D*o.&c I oo

";".3....... '--- -I- ) (12') [ 2..3o,z o.

" l•f . • .. *94.. ,-4-':[ :- %**.O, 'I3•.o ..1I .. /- '] j] 112 '"•f.29•62.O-[ •J •.i boo

I2O ,... .I - i.--', o (12) (.. J Z,: V.(9 . -57;20o
4.94o~4oO, 0 13I -I----T (12') U4(.

__"__.,-,,_ I.- iQ I7 0 !t '2 -,gog i-ý2_7 5• o
+210 7o., k 0 3~3~I~/~C

_. . .. ." :;o7o, I .. . (12') ,.j' .9 .o.I, ,:z; oo,
,---. ...... .:13,3 o. i -x,-+..• L.i(i3)o,,tI 1.-,7So ' -7, 44o I

"4Z. _ .. .I -.. . . - ; '1) IIto
(12

%_ & 4 ao I :ý- '-140l :r.' A (tlijrn(144I1- A-7,"''
NOTE: (1) Load CombInation Equ:ation No. fla:;cd on 1331-1 Code - 1973 Sunmmcr ,,ddelda

- -L '--- __"

Pipc
Section

Joint
No.

Grav.
Stress

(psi)
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: ,RATI,31. ,-Dr-j

- -. !----- -- _!l { 2 . I
(1) C io qa o I2- on - -c i7 i ,

F*" 773: (1) Load Conllbhnatlon Equation- No. Balsed on B31-1 Code 197*3 Sunm.,er Ac{Idc:id.-

,'t • • 0 ,,'• ,= ,,.-" • " -; - - - . z -e _7. , 1. . .. . . .L . .

C,, T lNO. E".tTMO u 2 .. .ZV. No. 9.

Sc~cicnday Strecses cs z1(I

TheCcrmal SA. N mb.n- im
Stress Stress o .... Strss Al .. ..

(psi) (psi) NO. (psi) (psi)

/ '4o 0-. .. 1,0.i~~ - / o', " "T ,

. (12) _, _ I / .• ' ? -

-- • - _.-- l__•,ul 2j " />T&-•
('"-1--12-- ",-z .. j j' -

W1 Iý- -.5-z 91, >
12L_1

rn Li

U )r(12)


