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1.0 PURPOSE
The purpose of this .calculation is:

(1) to perform soil settlement analy51s of buried ERCW and
: HPFP safety-related buried piping.
(2) perform quallflcatlon check of analysis results

per 0951gn Criteria WB-DC-40-31.7.

2.0 SCOPE

The scope of this analy51s and quallflcatlon includes the
safety-related buried ERCW and HPFP piping shown on
mechanical drawing series 17W302, "Essential Raw Cooling Water,
Control Air & HPFP Piping" (Ref. 7). The ana1y51s and
qualification includes soil settlement evaluation of the buried
ERCW and HPFP safety-related piping.

3.0 INTRODUCTION

The buried ERCW and HPFP safety-related plplng is evaluated for soil
settlement per the requirements of Design Criteria WB-DC-40-

31.5 (Ref. 6). Beam formulas from reference 10 were incorporated
into hand calculations for moment and resultant stress.

The general layout of the analyzed piping is shown on mechanical
drawing series 17W302, "Essential Raw Cooling Water, Control Air &
HPFP Piping" (Ref 7). The settlement data was obtained from

CEB calculation, "Evaluation of Potential Settlement" (Ref. 5), and
reviewed for maximum differential settlement. Overburden, moments
and stresses were then determined. The pipe stresses were qualified
per the requirements of Design Criteria WB-DC-40-31.7 (Ref. 3).

All piping is qualified per ASME Code Equation 10A. The
qualification 1s presented in Section 4.0.

Conclusions are presented in Section 5.0, References are given in
Section 6.0.



L _ ATTACHMENT 4
e ' ‘BASCO SERVICES INCORPORATE[‘ | PAGE 6OF 17
. 8Y Cg& Pa:«t DATE L" l7 {ﬂ( ' : . SHEET l OF o7
DEPT.
T CHKD..BYM DATE ﬁéz[fé_ : OFS NO. NO.

cusnt_ LVA
proJEcT. M BN D ] zt '
susser_ W LG - 247
RN
4o 1 hdiisomows ||

i , . A
! i ! !

I

i

TH\ eoxsrgnm, SLTTLLMEMT§ AT mca Vso(?_wc- _HoCce
ALOMO— m \;,Rcw 2y HPFP gu‘mg,_;gi Flpfer—- Chv
| BE_ F—OUN&_ \;J CEB CALCULH’TIOU EVF;&\/A-T'}O&@/ oF P‘o"rt_ri’\'(nu.

5\=_~r~rL}_m£_u'f (R-‘E-F-Sy L 3 T . i
|§' !!- ! |

]

\wo !F_\/ LyPrT\ous EMufs" BF. nn—b\': . T\u_ F%\RST EVALuprT\OM
| ?c,o,us«oex_s ‘r\»u_ Bwru{;a& PIPUJO— ﬁwf}‘rir—;ﬂfon BU!Lbu\Jo-’
coNrJacT\ou% ' JJ ‘rH\'s 15|Tuﬁ xc'd *Ht \;!P NG 's‘f.ﬂkis
w m—*« wn M:mf—)ws su >FOIL\F_D EY; TH~E. S‘O\L 37%}%1@4

s —
:P\PE_ slluass ONL\’ oc_culls AT cwwaes oF sLoF-E_ I

{ | i
PlPiub- M‘—'TF_JL SETT fia/d/T:, Colusm\/ﬁ‘\’lv‘f—_l_\’ Assuhg |
Toe leopEe oF TnE! P(P;'E, \S PeRo AT A'bTA(F_u"' Rcifl\i'dd—
LOl¢ 'r!olus. T\usl s Rtseg_u‘rt:b R "FHLE, FoLLoVu!LU—
? M IDUA ¢ RAM,
0

v,

i ato

i

NN NS

AU

i H
Sivce The |l adpibel BoLs ¢ IARE. APPROKIAATELY |(OD ¥ ery | ARQRT

e LT H I“\Imr\un'-\ MoR VAL WALl Tu\ckybés)

A ponlysis] 14 Nowlp IFol iU PIPE S 13ES |AWAY brom| THE
RULL ic- ComvElCToNEG, [Efcit Bulm g sl doalsininS THE

. , SN
Mﬂl—)L\f‘\UP’\ O EFEL B TVAIC SE] \EMENT A~uﬁ"‘( RO M THE

BLPEs ((ULF q ;6Eb*r\o‘us @3(‘) MQ.O\ JVHe! m N(Mur’\é Ath.owAz

e

581 2-88




S R ATTXCHMENT 4
o ‘BASCO SERVICES INCORPORATE. | PAGE 70F17.
By CZ é}az&_ DATE L{/l7 qL_ i SHEET S OF
CHKD. L (A2 oatE 2L22/8/ OFS NO. PR
cuent_LVH
- PROJECT VAN SLY l'é PN
susseer_ WG =1~ 867

-/

H.lo CP&,'\; aT\ O S (Co:u‘l‘.

EYORE

o

ER

D : i |

E1= D214 xab IPsh | ALu PPV (¢ LNI’-EO.U STEEL
6 -

[ = 360 ’7t=,37§.,,;! W= \D.€125 1m0
I_:daéé"‘ n«VH 3 % ; :
2 4y o
2T A3 3IN3%lLw , ,Q: (Leo | (et
deael® 15069 | (Pe]"@ Eigow X337 50.)
G 4 M/2l= L LETIN/L 2 F BRS V3 pdy
?)0." fiek 03600 {u . A= 305 W g E 14 B1S hay
Tt 3giy|, 4
Z2EN r;:'I =05k S ,,\/;5 f,'— PR=1) e+

Lond =14 98] | (3o dledadw] &=l 3bsl,)

P PIPE RS =325 ol M Se 8RS v

U
N
i
(~
<

L

It

a0 )
vy
My
o7
€
i
U
-
)
0
T
0

CGalM/2IACET A/UTA=LI9S bo

581 288




T ATTACHMENT 4
_Mf’f_(:‘g_hf »8 OF 17

- (Asco SERVICES INCORPORATED ()

| . e .‘:SATs:ﬂﬁ;?Jﬁ_(_ SHEET 1 OF
' Y A - DEPT.
_ cnko.evLls vate FL22/9/ OFS NO. NO.

cuent_ T Y B i
prosect A\o] BNIP VF 2
suseet_ W C G- -1~ 267

L’(.D Q%\ YLD S (:C»f NT-?\

581 2-88



SUBJECT /%/;?/E-ﬁ =2 on/ g’ A LFEL W///A/é / TEFTTLENPERT EVA&JA/"/W&/

ASCO SERVICES INCORPORATEC()

o /2'7 {ﬁi SHEET_S _ OF
, DEPT.
CHKD. avm\omz‘iﬂ OFS NO. ' NO.

CLIENT_ T LA Cace TN Wet-1-¥67
PROJECT AL BAL 2= 1dalL T / £z

- ATTACHMENT 4
PAGE 9OF 17

i i I i 1 i
| L et
V 1 3 !
.0 & AWAﬂzmS C Cornr'p) ! | |
A by ATron) Zor\ THE pupE ofF ZOS Syas ;
i R }
1 ! ? % % ;
j Lo o ;
< /Pf OA/ ~f4"‘6 ‘ P pE ofF \STLAs P !
_ Nl | T 7
7‘—‘~,WME ,0(/M//A/5 J?fdﬂa/n/ {WA{A | i | | g I R I i
.‘ PNt NN AANNY /\\\ NS\ /\ ~ ; N AN D) e NN
ol eippssie prorEczinny Saal —I~ | ‘ e
; pHA%‘b;gbaaxﬁiérgééd Y A & pba_,b 1l 5 sy .A 1B 6 n et g iy N : :
W | N TFkmiTiows CANEHOR T~} T
= - - 4 . . i ¢
d ' | L i A= ‘ ;
X l l.{OOA/MEfE J'ZArs ‘ > ! ‘L_" 4“3 ol N
N EN 91'0‘511492)'9@‘?:5‘: S plie s T T T T :\_- ;
. g 4L
<N\ /z. [ T
X H f B i i
| Lzl oz 57 ; i 5
i i | Z ”

BASELD o 7 LATA

C

THE L

]
bt e Araek Sk an | ok rae
J"ﬂrjy W)= 2 IAYY.
THE Coall ATY V= g2 V)

: !
V4 G T4, A)L' UL O THE  DEFLECTYA, VA

LRl E P07 VS| <. ]

)
)

§
?“
N
N

(3) 7w, THE P OE| ZIXED BT _BoTH

—/ o ; 24 y
l ‘ x
MM7#A

A/AAF oz: Tﬁ/é EFAECWVE LZJ&fA/ WD
' fﬂé pg,skéc:f/w\) aF 4 2 "AT QA/E_MQ_ZJ:_LU @'Jo

057;440 TﬂE_BM(A/ﬁ Mong/f A’/ WC# 77/2

D IDE STRESS CbAS BE CALCULAZED. | ' | o

581 2-88




S |?TACHMENT i
.BASCO SERVICES INCORPORATE[. PAGE 10 OF 17

Ly : S L.
BYi\_&A DATE.U.,J;gl/j_(_ - SHEET é OF

’ ' : - DEPT.
- CHKD. BY_Z_QEZZ DATEM. * " OFSNO. NO.
cuent. LM A .

PROJECT \A/Q)N P 1 é! P
k SUBJECT \'\/CG";F %%é")

NI

Lf-D C-ALC LAETILOAS CLON’T,

BE.T t i E Ov:—;kgu&bﬁ:d
. % }

; ! ;
'/« AVE L;\/QT)ON viive
) e — i i : !
CAZS B i : P ,
BACKFILL (L' H | ; L Rep 7 SHYS Lg 3 %ﬁ
T E T z i ' { j
dowdrETE~ s —— = L Rex 3 | emceifll
T i 1 i N f
Cinss A _“‘_‘i:ﬁiv___’__“ ,ng ¢ ELgvm—\;o,J 705’ o' 'REF L\
m 1 i hAY : ; H
Pible dasiv s | " kso“‘ SETTKE‘ME'JT i
| T L
i S
Al eary RECRESETATIVE | OF THE OV ER BURDEA)
Fo;{ ERCW/ PE T W e wE 3 \;Fo{o‘r i
Hi=17 ~1.0-1.0-1.S =2.7 veey
BE—Nﬁ TX D gc Ry PiT 10 FEERE A/
(F’CF-B '
N | Cenlos| R Bacxrnd ] | Rer 1 pace €
|

150.0 Covdrete Miboite [Snien | Rep 2 b TanLe 2

HUR.B Cinds |A [ Rfexrir] | IRew L PALE G

VS ERATPAN VI ¥u = perl | Hol=|reeq
L N2 ven

Wo|(nanl (23) + (50.0) (b5 40BN (\9Y) [ (29-0]/i44)

M/b  erew = 1o, 0 [1bs Abeg lude

For |WCIER [\a"Iflpipd [rkdabg jo -],
HE Dl 2- 7DFL 0 53l -lio FAISIE 3. )| BRESY
Mo =L 2) (EadY + (I5olod S+ a0 ] (s [fud )

\'\}orHPFP T 634 \‘OS/ ('JE/&D—_ \JCE

581 2-88




"""Aﬁﬁéﬁl'\? ENT 4

PAGE 11OF 1 7
QASCO SERVICES INCORPORATED . S -

8Y Lo o ‘ sHEeT_ 7 OF
lCHKD sv—z dﬂ? DATEM OFS NO. Dﬁ:&
cuem Z VA ' Cace. ID WcCG-'1-% 67

PROJECT 1/\/5/&/;0 Ve
 SUBJECT /Me/w =rcin/ ?J /%9; L Pl / JZ—’]/Wguf =7 44/47/04/

; l . | b R
! LAk |
| Lzlp ﬁA@LAﬂpﬁs @ raN;T Zou | B
5 BUA LT on) FoR THE pips oFE 7//5_;@@ Comzo)
i L b P ooy ool
| ! 1 : { : ! : : H : : i :
| ' T ] Y, T
A Ln ATV o) ,KMJ,.T/YE .54’ = }*1/5 LR IGTRLC Z}e) I N
| | || | N |
| | | |
| | ; |
] 2, | /
l/Hir{JdH}HHH{H tevyeet b | | i
! P | P Pl e T T T N
_ - — —
A = =w A? d AGE /00 of | Loag £ Browi, £ ED D)
: SBFEZL 7 |
| ;/ : i t
ror | SLL B Lo ‘ | !
] ; i !
i % i
01%5%&9 VIAVL T n/zf/:f//;r 0= /[/0 0@ /A/‘ i ;
| ! 2
phos 5 Conraur sy e s (PoLdz b th2. P n = 23.2 S0
) { )I/ (
F’;E’%?EZ 2 2 2 Do = 22" » ‘ni: 5'57—1._
= Pz | 3| )7
Zl= T Ly /6737 n)?
%/A = o A(J'ﬂ =i\ //ovofs 22 2 = /33 2 :#b/
% ‘ i / V4
/ba( 324 EZ A )’4_ 324 x27.9X)D x /9’42 3 xL P T*
= i) - : ;
N /33. Zi 7
= 930:57 (/A ‘
| i
AL Cet LAT 0 FER | 0 2L | JTRESS f
SRRy ARS.1VA : :
Yl v
: l \\\\__"_ _--—' _ ; A=47‘ 3 |
_; —
- Le o L 93067 fo 2 4422
{ a : N
A = AV=S (pAasE /24 oF RoArK: Skook, £ ED. )
KT
|
| | L

581 288




ATTACHMENT 4
PAGE 12 OF 17

|
1
‘EBASCO SERVICES |NCORPORATE‘ |

BYJ ({M@t DATE’{ 27 /‘“ sHEET_ & OF
- CHKD. BYMDATEM OFS NO. PRG.

| CLIENT 7 A CALL TN wet-~\-%67
PROJECT,_ ML B AL o a1 T [ 5
SUBJECT _ BUL1E7)  ERC W S S FEL P/ﬁ/AJc?/Jgi'/'Z@Véuf EI/Aéz/AT/aA/

RN RN
40@44%&A7/0U&(@N7’p)§§§3‘5?§%§£§?

= /://A r/p/u 7:916 77/5_,0,,2@ o j:; fg/g JZA £ Ca/ 7o)

z r
i ! x i i ¢
H l ﬁ i H i { 1 H : ‘
; T A E— T : - T
i H i { H 1 i ! | : i , ' ; H
H H i : H H ! H X H H i
! H H H H 4 H 1 H i
- 7 - T

2 9.0 x%/08 X Jodz. 3 x4t Lo Co o e ‘
A= 5%27_9></D X NFLZ, 5 XL - 7*20.&844_3‘ ::M/iLZé,,S L
| §44527)z B R

¢ H {
i i i

PSR TIE EA
b P i

r/b4 37

H I
.' ; : )

E& M/OA 577?5’55 -433’1—2 fsv_ < 3 05 ;"4_@00./5,
; i : : : , . (o Ok i ! :

T ¢ :l‘\
; §

| H v 4

Y4 | | - N

.Oo‘ = /Z 71’” E y, —é,,;-a 374—"” | | B ;
Zzz79 5‘//\/4 i ZeTpil, sl o
//,uzr ugmz/f )= lOl/[Deﬁd/é/QE/g_/ § 1 i | ‘ |

| 7] Pl Lol N
%(,A)'_S__,__ég*4 #/t\/ — S PR URRSSSUNEN S-S

17 i

. i i ! [ Y. i
REBRPAYY (4?'.6"-#4?0)//2 7/ 62 /0|
: ! ; i { ! ;’ Do
L34 s | NT /589 x27 9x(oX =295 x4 8 Y"
| A 7/-€z I

= L4692 /A !s

| |
gz & :_éx277></0'>122725x45? ;:2?00%;&? o ias
| KT | (3326 )7 | T

. i i : § ‘ ‘ i
I [10 X zov 4f4,(’ T
= 4 i / : “'_~ﬁ4447 /0 _ E s .g.,.w_.g.-__.._;z-_._
..‘;A_—

3
i

1\

q
7
—f-11
™~

, i i P 5 . ;
P L e , N N I N R T R R
| ER.[OA SIRESS = 44347, pise < 2.0 e = St20D. L5,
N O O O S S PG O 7 A< M N N N M M
P é M a z
; : i ; ; : ] i i
P i i o i s
L . BN |
BN RS ] N |

581 2-88




l ATTACHMENT 4
@ 5-5co services incorporATE) PAGE 13 OF.17

.ﬁ@.‘%&&. DATE_H_[.&.Z_(jL | SHEET 1o

DEPT.
CHKD. BYI__C/'—’J DATE 4/'27/?/ OFS NO. NO.

cuent LNV A
prosier M RN D V€
SUBJECT \/\/L.,Cf“!\“?é>7

T T O O I
5 | Cpel oo N | |
Hbo { Ca (,uLPﬁjouS§ c,o,um) 5
b !
? ' | A o
Qbmgg_ssﬁ P\Pa Ow TH&. C_RAQLE L N SN N SO LN |
— T S i
Q’_ %ﬂcrx:u_g bl e 5 e !
e ANSE LR SRS — ] ;
[ BAVD T T | RACKECC R [ T )
Ly kel TR e LA
e O L = TN Y S P
/1 Ps LILHDL.L flerew sone L) ] |
RN EEEREEE N
R % RN N |
THE PIFive AVALY 816 | comshbERls §F\ex§Q§PO\yTS AT; ALY ,'
L ElTHE —p,c:r\om Tol THE  LEET OF Pr) CAwSE.b oY THE
i
romer T € Al_clu CAT ATl A, 15 Erovek To oV ER COMEE.
| 1 . | ‘
THE lOvER u(;{ot-lv A TWE PIPE To THE LEET o A
HLIETS DEE T8 Fouw nAThoN , T HEN Tt | EASD
' i | i | i
comd iTior sl i TivEl Avplv sy (Fiden - [Fiven)) |
[ —— }
MWERE (Lo s BERNV ATV ; ;

| i
|

Ird Pm/'“r 0~SEiTH—E MDb M MT OHLLULA“[EfQ ‘AT Fo r\J;T A
s msS\PPﬁ ED_4S THE P\PE szooezm Yo THIE LEEY
oF Fow'rA. S:uucE_ QUA’L(F’(C’A—TIOM ok PiRING- | 14
‘ AFuMc,‘rlOrJ oF HONEMT HTHJF P[PL AMQ rd%aT A

‘D\l&agﬁ;. Fuu.:,Tlou oi‘- ,M'—_F—ge_c;r\ow o R,o‘r‘f:r‘r\ozu

|

AE‘.OVLY Ny 90”"" ‘OF F\PE.\ TH‘E. F‘(PE. O,J ‘TH-éa ; |
CRADLE MEE‘TS -\!‘HJE. QUIR)_‘.ALM s o|=1 QEL.C,U Clr veeiog |
! i . i : [ i
MR LRI - 3\'7 Taeee (-2 ) EQUAT ons \0A | ]
n | | z
T
! ! j Lo '
o | B ] N

581 2-88



| ATTACHMENT 4

o . _ . . PAGE 14 OF 17

EBASCO SERVICES INCORPORATED

.

N

BY cﬂ %,7([' pate Y12 /ﬂ( | SHEET (O OF

CHEKD . Z. otery  DATE #/25/9/

CLIENTa f st YALLEY AUTHORITY

PROJECT 3 BAR NUCLMAR_PLANT — UNIT 1 & 2

SUBJECT3 BURtE7 ERCW & HYFP PTPING/SETTLEMENT EVALUATION CALCULATION

IDENTIFIER: ¥CG-1- %L 7

5.0 CONCLUSIONS

The buried safety-related ERCW and HPFP piping is evaluated for soil
settlement as required by Design Criteria WB-DC-40-31.5 (Ref 6).

The buried safety-related ERCW and HPFP plplng meets the soil

settlement criteria as imposed by Design Criteria WB-DC-40-31.7 (Ref
3).
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CLIENT: TENNESSEE VALLEY AUTHORITY

PROJECT: WATTS BAR NUCLFAR PLANT - UNIT 1 §& 2
SUBJECT: BURIED ERCW & HPFP PIPING[SETTLEMENT EVALUATION CALCULATION
IDENTIFIER: WCG-1- 467

6.0 REFERENCES

1* calculation N3-BP-001, "Safety Related Buried Piping Wall
Deflection Calculation", Rev. 2.

2% DS-C1.3.1 "General Design Information - Dead Loads", rev.
0, Dated 2/3/78.

3* Design Criteria, WB-DC-40-31.7, "Analysis of Category I and
I(L) Piping Systems", Rev. 12.

4* WBNP FSAR, including amendment 64.

5% CEB Calculation, "Evaluation of Potential Settlement", Rev.
0, Rims No. CEB840816015.

6. Design Criteria, WB-DC-40-31.5, "Analysis of Safety-Related
Buried Piping Systems", Rev. 3, Dated 02/28/90, RIMS No.
B26900305077.

7% Drawing Series 17W302, "Mechanical, Essential Raw Cooling
Water, Control Air & HPFP Piping", Sht 1-Rev D, Sht 2 Rev C
Sht 3 Rev H, Sht 4 Rev D, Sht 5 Rev D, Sht 6 Rev F,

Sht 7 Rev E, Sht 9 Rev C, Sht 10 Rev D, Sht 11 Rev B.

8* Drawing Series 17BM302, Bill of Materials.

9% WCG-1-682, Rev 2, "Analysis and Qualification of Buried ERCW
Piping", Rims No. B18910426265.

10. Roark and Young, "Formulas for Stress Strain", Fifth
Edition.

*NOTE: REFERENCE USED AS DESIGN INPUT
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SUBJECT: BURIED ERCW & HPFP PIPING/SETTLEMENT EVALUATION
CALCULATION IDENTIFIER: WCG-1- 367
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AR .
‘ . VERIFICATION WORKSHEET
T FOR CALCULATIONS
Task No. A K. Title AuR/ED SRCW G HLLL /’7’”4/
Document No. WCl--- 86 7 SET7LETEVT EUALUATS o/
Revision __ RO -
QUESTIONS TO BE ADDRESSED

1 Were the inputs correctly selected at the correct revision level, and

design?

2 Are the assumptions necessary to perform the design activity
adequately described and reasonable? Where necessary, are assumptions
jdentified for subsequent reverification after the detailed design
activities are completed?

3a | Are the ate t uirements specjified?

3b | Are the appropriate quality assurance requirements specified?

4 Are the applicable codes, standards, and regulatory requirements
ineluding issue and addenda properly identified, and are their
requirements for design met? '

S Have applicable construction and operating experience been
congidered?

6 Have the design interface requirements been satisfied?

7 Was an_appropriate design method used?

8 Is the output reasonable compared to inputs?

9 Are the specified parts, equipment, and processes suitable for the
required application? Are all applicable construction specifications

|_referenced on the drawing(s)? :

10 Are the specified materials compatible with each other and with - -
the design environmental conditions to which the materials will be
exposged?

11 | Have adequate main ance features al requirements been ¢ ed?

12 Are accessibility and other design provisions adequate for p rforming
needed maintenance and repair?

13 Has adequate accessibility been provided to perform the inservice

ec c ' ntlife?

14 Has the design properly considered radiation exposure to the public
and plant personnel? .

15 Is the acceptance criteria incorporated in the design document
sufficient to allow verification that design requirements have been

| _satigfactorily accomplished?

16 Have adequate preoperational and subsequent periodic test requirements
been appropriately specified?

17 Are adequate handling, storage, cleaning and shipping requirements
specified?

18 Are adequgte identification requirements specified?

19 Are requirements for record preparation review, approval, retention,
etc,, adequately specified?

For Calculations, only questions 1, 2, 4, 6, 7, 8 and 15 are considered
applicable.

Independent Verifier .j21¢v45K/C%ZEK//AQ;ZézzéKAKCEZQMk 45/2;7//27//

“Print/Sign Date
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ENCLOSURE 2

LIST OF COMMITMENTS
RESPONSE TO NRC INFORMATION REQUEST JANUARY 31, 1992

revised to document consideration of attachment locations and shear in the
selection process. This calculation will be completed by June 12, 1992.

2. Calculation CEB 820604002, "Seismic Analysis of Earthfill Contained by
Sheetpile Walls at the Intake Pumping Station," will be revised for
completeness to document the frequency dependency of acceleration levels

|
| 1. The Worst Case Selection Calculation for HAAUP Embedded Plates will be
and shear stresses. This calculation will be completed by June 12, 1992,




