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@@ & SERIAL: LAP— 83-524

f X ‘ Carolina Power & Light Company
. NOV 08 1983

Mr. Harold R. Denton, Director

Of fice of Nuclear Reactor Regulation .
United States Nuclear Regulatory Commission
Washington, DC 20555

SHEARON HARRIS NUCLEAR POWER PLANT
UNIT NOS. 1 AND 2
DOCKET NOS. 50-400 AND 50-401
DRAFT SAFETY EVALUATION REPORT RESPONSES
STRUCTURAL ENGINEERING BRANCH

Dear Mr. Denton:

In response to the Draft Safety Evaluation Report (DSER) Open Item
No. 335 from the Structural Engineering®Branch, Carolina Power & Light Company

hereby submits additional information as requested by the reviewer. The
attached response supersedes our previous response dated October 27, 1983.

" We will be prbviding responses to other requests for additional
information shortly.

Yours very truly,

R ARSP

M. A. McDuffie
Senior Vice President
Nuclear Generation

JHE/mf  (8448COM)

At tachment

cc:  Mr. B. C. Buckley (NRC) Mr. Wells Eddleman
Mr. S. B. Kim (NRC-SEB) Dr. Phyllis Lotchin
Mr. G. F. Maxwell (NRC-SHNPP) Mr. John D. Runkle
Mr. J. P. O'Reilly (NRC-RII) Dr. Richard D. Wilson
Mr. Travis Payne (KUDZU) Mr. G. O. Bright (ASLB)

. Mr. Daniel F. Read (CHANGE/ELP) Dr. J. H. Carpenter (ASLB)

Mr. R. P. Gruber (NCUC) Mr. J. L. Kelley (ASLB)
Chapel Hill Public Library Wake County Public Library

{ 8311150115 831
' EDR ADOCK 05006280 TT
R » .. PDR LJ

[ e 1
411 Fayettevnlle Street o P. O. Box 1551 ¢ Ralelgh, N. C. 27602
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Shearon Harris Nuclear Power Plant
Open Item 335
Second Supplementary Response

Provide additional clarification on factor of safety against overturning and
document the overturning calculations.

Re gponsge:

The factor of safety against overturning was computed by dividing the resist-
ing moments by the overturning moments, as stated in FSAR Section 3.8.5.5.

The overturning moment for Shearon Harris was calculated by the square root of
the sum of the squares of the horizontal acceleration only in both the E-W and
N-S directions. The vertical seismic overturning moment was added directly,
as 0.4 times the actual moment.

2 2

A study was also conducted for Shearon Harris to compute the overturning
moment by the SRSS method by taking the square root of the sum of the square
of the overturning moments due to the horizontal acceleration in both the E-W
and N-S directions, plus the overturning moments due to the vertical seismic
uplift forces. . ‘ :

2 M2 M2

The resisting moment is the vertical load of the building and mat (reduced by
buoyancy) multiplied by the distance to the edge of the building.

The factor of safety against overturning computed by both the methods
described above resulted in higher factor of safety than the minimum required

by the FSAR.

The factor of safety for the RAB Unit #1 calculafed in accordance with Method
1 above is 1.25 and for Method 2 is 1.33. Both are higher than the acceptable

limit of 1.10.

(8448C0M/mf)
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EBASCO SERVICES INCORPORATED

"

Y ﬂ BA /6 DATE //' 2’83. SHEET 3 OF 7
D 'fa./ "vgl DE'T:
oweo. vy 2 [o18 °"‘—c{3‘6uu POYTR & LIGHT COMPANY < "

CLIENT

*emn '-0\'

PIANRT
rOIECT 1984 85 500,000 KW UKITS 1. 2
susseer _ AR -« ONMIT ¥ - SrpBis7Y AGAmNST YVERTURNING

. OVERTUENINMG ABOVT WET FACE of, BOG. .. wi7H __ VERT/c4¢ ...
EARTHAVAEE (UPWARD) AND E-W EARTHGVAKE ( EAST 70, WeST) .. .__
’ (ABovUT LINE ‘X3 ) .. . e
DUERTURKNIANG _ AoMENT: . : . e
OVERTVRN ING MOMENT dVF -ro e-W EARTHAVAKE ; ——-
Mauege 2, 767, 046" . (AT eL, 180.00" |, ABovuT LmE__
VerricAL eARmauAu:- #oEC—G.: Xo - SEE SEXrn XK ,5HZ) .. ..
Veg = 55, 933K o e
OVERTVRNINGE MOIMENT. DUE 70 VERT. EARTHQUAKE - e e
Myeq = 55.4332103.78 = 5,752,637F | _
To74t OVERTVRMIMG MOMENT . (UsmwG SRSS)
" Mo /(s 752, 837)"+(2 762,046)% . ¢, 38/, 538~

.an -

RESIST/NG  MorlENT °

RESIS7T/A/G AMOMENT Due To ‘DEAD L(OAD 0F KALG:
Wp, » ’80,553% ‘ , .
My, = /80,563% 10378 = 18,737,790 * )

REDYCTION v EESISTING MOMNENT DUE To BUOTANCY @

( GRownD WATFR TABLE Ar EL. 251.00°)

B = 92,167k i
Me = 92, 17 9. a9 = 8, 873, 194 &’

NET RESISTIMNG AOMENT: ,
Mp = 18,737,770- 8,893, /7€ « 9, 8¢4, 526"

FACTOR OF SAFETY AGAINST OVERTURNING :

F.s., 9844596 , 154 < |lo
¢, 38,538 ———

oK

TREF: TR DYNAMIC AVALYSIS Book *|ig
RAB  S7ABILITY ANALYSIS Book ¥*/24 \oL 2.

$81/8-81
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EBASCO SERVICES INCORPORATED

sy A BA/G oate J/-2-83 sneer— 4 or 4 ‘
cHkop. oy 2 ('Ml"' DATE e €3 o

OFS NO.

CAROLIRA POVER & LIGHT CO‘«'.'PAN! ~.

- -U.

PROJECT 1984 86 900.000 K URITS 1,2
sumeer . BAB  UNIT ®l =  S7ABILITY RGAINSY DUERTVENIALG

2. OVERTURNING RBOT EASr FACE oF BLDG. WITH VERT/cAL . |

ERRTHOVAKE ( UPWARD) AND E-W eARTHBUAKE [uJerr 7o EAST)  __|
(ABOUT (weEe ‘X) .

DVERTURNING MOMENT : .

OVERTURN ING MOMENTY DJYE 7o . &-w) Entar/favﬂne Cr:goM Slls) ]
Mewes = /,971,354“ (AT &, 226.00" | ABOWT LNE X, |

VERTICAL EARTHAUAILE FORCL SEE SETT. R=X , sS4 2)
VeG. o S55,433%

OVER7IRN ING MOMENT dut= 70 VERJICAt EARTHOUAKE
Miea = 55,433 8321 4,013,134 F

7orAt- DUERTVRNIAJG MOMENT:

Mo = J@, ©13,134) 4 (1, 971, 88 )" - 5,016,894F

CLIENT,

a F a=

RESISTZ/AG MOMENT 3
. RESISTIrG MeoHMENT DUE To DAl AD oF 8&06:

WpoL = 180,553F ,
MoL = /80,863x 83.22 = 15,025, 621 K
BEDUCTION tN RESISTINMNG AOAENY INE To BuoTANCY .

(Ground WATER TABLE AT €L. 28.00°)
T B e 92,/67% ,
MB?. 92,167+ 90.5) = 8'54210351‘
. NET RENSTING MOMENT: - ,
Mp « /5,025,621~ 8,362,935 . 6,683, 586%

FACTOR o©f SAFETY RAGAINST ODVERTURNING :

F.S. = &, 683,586 e 13> > 110
5'016,594- —

oL
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BYM’_ DATEM sneer 9 or— 1

.oy 4. BA1G 1H-2-2€3, ] e P4 ? oEPT.

cHe. By OATE CAROLINA POWER & LIGHT COMP. L@
CL|ENT - & o R PYEY 2 -

PROJECT Yor: a3 900,000 KW UNITS 1, 2

sumeer __BAR, UNMIT H L= S7TABILITY RGANMST DVERTVRNING

— REF. _DYN6M1C_.ANGL‘[S!.$= BooK ANE 631,

' _FoR. HoRz FoRCES. PYE To. EARTHAVALE /|
R ..‘____ sk’ (W-E) EL:320L: 320'0

ot A
- d I - v et o]
"o} SR — QOq El:305:0 go!.a
L e e e R
D 7570& T Rathe Ly
.‘;t;s ...... S SR
...Q\ DU 2o -af 8‘ 33K . EL':.G'\.OJD
‘3\ e e e e e et
EL.226.0)’ T » e - o
o . : €N 6o g
3 ". — 5808 K
-— ) . ) E'L 205 o0
\ 3 - aev » of =  moeuime W aumcw cmmpmn aa. o |
OVERTUR”""“ WL otk |5/ Etrap.ce!]
ABOU‘( X|<EAST \l -, -_\"#'7"‘ 7550'.< Y s E(-1€0 .00
- 0\ T
EDGE OF. BLOG) [ Re o 1
v OF . BLo /‘ HORIZONTAL FORCES .._.... ..
OVERTURN /NG BeElow EL.226.00 ARE. ._|

Moment AT 'X, CEL 226, Oa) ConSERVATIVELY NOT CoNSIDERER

|[FoR OVERTURN'NG ARoUT X| ]
Meweg = 254ox38 4 H:wqx‘i‘i + 7670% 6o — .|

+ 8M3X'35 4 qREyxj0 T T

= 43920 + 885,511 + Mogoo ]

+ aeuesfr-rqag'po e o]
Mewe = 1471856 _KE .7

. 581/8.81
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oo, wr D:lbtO e "'Qfgunxa PovER & Txcar conpany Orswo—&d 1 &
CLIENT SEATY 2R 1 vy .

' 1984 86 900,000 KW UNITS 1, 2

PROJECT

sumecr . RAB -tz * |~ STABILITY AGAInNSY IVERZIRNIAG k

2, OVERTUBNING _ABOUT NORTH FHCE ‘OF BLp 6. wiry . YER7IcAe. .
eARTHIVAKE (UPWARD) AWD AJ-S memaun.ns( SOUTH Jo NORTA) .|
CASOUT  LiNe . Y5 )_.
OVERTURNIMNG . MOMENT S e e . e o o
OVERTURNING AlDAMENT DUE 70 A-S ERRTHOUAKE.: .. o ]

- & v s b e Gweimn e "o - b—— amonvs w5 wssmmemes 4

Myseq = lOG,BOS“F!,_,_CA‘r B. [Bo.00 . ABOUT UNE.__
VERTICAL  GARTHAVAKE FORCE: . Y2 - SecE SET Y-Y, SH2) .|

Vea =« 55,433 . ..
OVERTVRNING MOMENT. Due 7o VERT. GARzwduAke; ...

My = 55,933« 104.44 » 5,789,423F =
TorAL DVERTURNING MOMENT ¢ ( USING SRSS) J——

Mo = ‘/(5,757,4z3)‘-+( 3,106,305)— = 657,126, _ |

RESIST/ING  MOPAENT :

Re31S7/arG6 MOMENT DUE To DEAD [oAD OF BLDG:
Wo, « /80, 553K
Mo ~ /80,553 »104.44 . /8,856, 957*

BEDUCTION W RESISTING MOMENT PUE 70 RuoYAmcY:

(GrouNnD WATER TABLE AT €. 251.00°)

B . 92,/67% ,
Mp » 92,167%x [05.5G = 9,729,149

NET RESISTIAtG  FPIOMENT? ,
M = /8,858, 955~ 9,729,149 « 9:127,806"

FACTOR of SAFETY AGArars7 OVERTY RNING:

27, --
ES. ¢ Zg,;’f:: e /397 > 110

= ... 0Ok _.
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Y ” 54,6 DATE - 2 83 SNE!T——‘; OF 7
P QL ",2-8 o LN\E oerr. LD

CHKD. BY DATE cﬁPO?.IH& PCTES & LIGHT 0| . *"O'S NO.

CLIENT g1z omase sosmpe g gosarwen e 20

- o Teees mid e UV -

PROJECT lo0s ¢h £00,090 K ULIZS 1, 2

sussect _ BAB UMIT * ) - STABILITY [6 AsST  OVERTVRLAMIA/E

‘8. OVERTURNING ~AHBOVUT Sourd FACE oF BLDG . WITH .. VeRWCAL ...
EARTHAYAKE (UPWARD) AND N-5 EAR7THAVAKE ( NCRTH 70, SouTH). .. _
C ABovT e Y’ ...

Myseg = 3. /06, 305%° . (A7 & 180.00", ABouT LINE .
VERT/ICAL  EARTHAUAKE FoRcE: Y| - SEE sexr Y-Y,SH2Z) ...
Vesa = s5,433k, e e

Myen = 55,433« 102.56 . .5,685,208% . .. _ _.

Mo = J(5,685,208)" + (3,106, 35) = &, 478,482F.

RBESISTIMNG AMOMENT ¢
ResisSrinG n)oMENT DuvEe 70 DEAD (0AP cF BLD6 s
WoL = /80,s53%

Mp_ = /80,553 x [02.5C = /8,517, sk
REDUCTION IN RESIS T/4/G MorfeNT DyE To BUDYANCY:
(GRoump WATER TRBLE AT €. 25l1.00°)

e 922, /67"
Mg= 92,7672 l01.44+ qs;q, q20%

yer RESISTING MoOtHENT ¢ ’
Mp s /8,517,516 — 9349420 « 9,168,0%"

FACTOR. of SAFETY /A6AmST OVERZVRNING ¢

gs. - 7,/68/ 096 - /. 42 > /s ID

ok,

©.478, 46>

OVERTIR MING AOMENT = | ... — — e e o d
OVERTURNING MOMENT. .Dus 70 .. /J s sﬁerﬁddmce —- .

4

OVERTVRNING MMOMENT DyYE 70 uazmdt CA#:'H(RUIU:E —

To7AL DUERIVRNING MOMENY * [ USrntG  SRSS) - . i o

4

/e







