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FLORIDA POWER & LIGHT COMPANY

Mgl Section
Dockel Clork

August 30, 1976

Office of Nuclear Reactor Regulation
*Attn: Dennis L. Ziemann, Chief
Operating Reactors Branch #2
Division of Operating Reactors
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555 '

Dear Mr. Ziemann:

Re: St. Lucie Unit No. 1 (Docket No. 50-335)
Seismic Analysis of Containment Fan Coolexr Units

Enclosed herewith is the document entitled "Seismic Analysis
Report of the St. Lucie Unit 1l Fan Coolers." This document
supplies information regarding the analytical techniques
which were employed in the seismic analysis of the contain-
ment fan cooler units at St. Lucie Unit No. 1.

We are submitting this information in accordance with our
commitment made in my letter of June 30, 1976 (L-76-243) and

referred to in the Staff's Safety Analysis supporting Amend-
ment No. 6 to the St. Lucie Unit 1 Operating License.

Very truly yoursi

Robert E. Uhrig
Vice President

REU/NR/hlc
Attachment .

cc: Norman C. Moseley, Region IIX Gy
Jack R. Newman, Esq. ° 10503
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X SECTION 1 '

IHTRODUCTION ’

This snstysis was performed to verify the styyctural integrity and opzrability of the

$t, Lucie - Unit ¥ veactor contaimment fon caalers whien subjected to.seiswic loads,
It was foupd from the sefsmic analysis that the reactor coatainment fan .Y
coalers conform ta the §t, tucie - Unft 1 sefsmic criteria,

Pre;ented in this ducunent are the results frost the selsmic anatysis
demonstrating the sefsmic structural adequscy and opsrability of the St. Lue{g-
Unit ¥ fen zoolers., Alia, given is & discussfon of the smalytical metheds - - 1

¢

. i
employed; & description of the input used, end & déseription of the fan ;
covler ateustuvel system. _ i

0. ‘
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_exchanger assembly which is bolted td fan assembly,
.15 weldad to the flear foundetion,

56t streus,

] ’

.
. | '
N

© SECYION 2

ogscmﬂ)i{ OF FAN GENERAL ASSEMBLY

The generaI assemb?y (Fig.YSchematic Dwg.) consists of fin assembly, notor

bate, &nd heat aexchanger assembly, The wmotar {s mounted on fop of motor heat
The complete assembly’

The spactfic datafls are discussed below..

The fen assembly cons{sts of ratar assembly, housinyg assembly, beaving base,
inlet, spherical rotler beerings, and {nlet flenge ring, Housing x3sembly s
made of walded steel plates and consfsts of side sheets and serol).  The votor
consists of centrifugal afrfoll bladed wheel assembly and the shaft, The wheel
assambly 18 pressed an the ehafs end is also retatned on the shaft by two 344=10
The spherical roller bearings are mounted on the rofor assewbly and
bolted to the baaring base assembly, The rotor assembly is connected to the motor
with a flexible coupling. TYhe bearing base ¥s fabricated using welded steel

construstion, The intet s of 21} welded steel construction and §s used to gu&de
air {nto the wheel &ssemhﬁy. '

The matnr base fs.0f aTI waidad consteuetion and-comparisented so that hot afr-
ts blown over the hest orcha nger and raturned to cool-the mator which {s boTted

on top of the basa, The mator haat exchanger f5 balted t6 the wolded steel
risunting tramp instde the motor basa, e

¢

[}

.‘} -
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SECTION 3

AHRLYTICAL METHADS AND CRITERIA

ks deseribed in the pravious sectton; thare s no nteraction betwscen the
fen and Gator rotors of the Fan casler structure bacsuse each votor has
its oun Fixed bearfng end tha shatts are coanected through a flexible

. coup?inq, Bﬂﬁbd 0t this f50t, the Fan sud motor were independently analyzed,

brasings for the veaster contalrment fan cooler were used te determine

tha. doneral asgamhiy, dimansions, and proparties qf togponents. )
The stvuctuwe 213 ¥$d9?b¢ 23 spring tass systews and the natural f?éQUéﬂifé@
vore computed to daternine the behavior of the components duping sefsmic

v

A ]

exeitation. As axg¥&in£§ i Sectian 4, the suplification levels dre determined.

bagad of tha £lobr pespiise spactra, It wes detarmtned thet the feequencids
assestated with the fanmotor system fncluding aails gnd o1l banks have

LR B Rtk pucrzlﬁte; the seismic

r#M._».JH bnx.u. IRLEN .m.m ..

"
Y t‘.‘. ‘

Strossas and dﬁi‘%eafeeem fc«:em cai.cuzetai usfng glastie vmatmns for the vmr“at

conisination of oferating loads, hartzontsl sefsmie (DBE}, vertical seismic
(nBE), and accident prassure (cofts end cofl banks),

- “_'aua'fsﬁ*if."s;:as ,psm Lﬁf&éﬁziﬂlf %qaiw&iant statie Tosdse

Linte values used ware i accordance wfth the elastic provisious in P&rt I

(fan coalar stru"tuwel caﬁponent$}A!$G-69 and ASWME Sec. 'VILI, Pressute Vessels’

Spactfications (cnid tuba end Fin paterial}, No analysis whs made for the
OBE sinca 1t was shown that the DBE $fress levels are uithin 0RE elaatfc

_ Mrsits A8 ﬂaé‘in«f in the erftaria doguaents aboye,

IR e X (numw z.\n,u SUTTEAS

cpe»e,wity;@ﬁ w*

and Win) rmain r;ithin atiowable valuas of the oyerastfng clenrances,

. tﬁﬁiév duéing S%f&mic event 15 ‘susuved after. ést&b1{5h1ng
.. th&& the' st?eséé% gya“é%thin efaktie 1%mtt$ and that the daflections sre Vimited

4 b

&

©

i
1
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* gtevation 44,

“ assemﬁly'can be considared ss pigid for thn floor response spectra shown

SECTION & o

" INPUT DESCRIPTION

The seismic design velues ysed fn the cafculationS‘ware obtataed from thef
fleor response spactry fncluded in the EBASCO specificstion contdinment
fan coolers Ho, FLO-8770,775, dated Mey 26, 1971, Section 18, : !

Showm in Figures 2 fo 7 are the  flook response spectes for OBE, Figures ?
‘&nd 3 ave vertical floor vaspanse spectra for 0.5% and 1% equipment damping
valugs, respactively. Figures 4 and 5 are hardzantal floor response spectra
for G.5% and 1% equipssnt damping veluss, vespectively, at rescter building
elevation 60, Figurss 6 and 7 pre horfzontx) floor response spactra for
0.5% and 1% equipment damping vatues, rehpectfvaly, at reactor huriding

A% shown in Figures 7 t0 7, the vesponse spectral pesks are ab znd above ;
0.30 second perfod, hLess than or equal to 0,05 second periud which tncludes

811 matursl frequencies cateulatad for the assetbly, the vesponse spectral | ‘
velugs have converged o the Viaar accaleration vilues, Lunaequent1y, tha 5

in Fi{gures 2 to 7. howavar, for the purpose of conservitism, static accelprat%ons l
of 0.60 and 0.4g for hortrontal and vertical @jracﬁfans, raspectively,. have _
been chosen as the QBE foput to the assembly. _ “

Ta obtefn the maxinum hypotheticel earthquake (DBE) values, the sbive valués
ware muiviptied by 2, The following OBE acceleration valuss were used:

VERTICAL SEISHIC HORLZOSTAL SEISHIC ,
ST . Elev. 44'  Elav, 60" .
’ ‘0.8g . 1.2¢ . l.2g

. . RSN .
- - .

~ ‘ . ey
The vartical snd horizontal sefsmtic loads were applisd.simtitansously to allow
for the yorst possible conditions, In additien, the ¢oils were subjected to &

differantial pressure of 2 pst to represent the blawdow tVaNAfEﬂt pressure
differeﬂca. )

\

. .
f > . [
. M s *
. . ., .
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SECTION 5 . ' : , v @
RESULTS '

The fan'motor system spring constants and natural frequencies were u
calculated, A% shown fn Table 1, &l1 natural frequencies sre abave .7 © ¢!

20 Hr including the votor assembly which 1% 24.6 Hz, These frequencies ¢

are at and abave the rigld range of the flgor resporse spectra,

(Figures 2 to 7). %.8,, the floor rasponse Spactiy converge to the constant
respanse values with zeto ampYffieatien st and above 20 Hz (or 0,05 sec.),

‘ 4

. Because a1} natural fraquanctes are fn the region of zero ampiiffcation, the

fan motor system was snalyzed using seismic aquivalent static loads.

Shown. in Table 2 ave the caloulated and Timit hehavior along with the
mrgin of stvength for differant mdes, OBE sefsmic loads w2re used to , =

‘cateulate the values i Yable 2, Since the elastic 1imits associated

with an QBE event wera not auceeded when OBE sefsmit levels were used, it ds
hot necessary to perform an 0BE setswic amatysts.

12
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o SEGHION 6 - e

Based upon the seismic analysis conducted, the fan systems cooling colls, and coil
banks can mire than support the maxfmum earthqualke (DBE} Yoads 1# ) g
combinatfon with opersting and sceldent Toads celled for {n the specifications.

The sbove 6ttt vemain elastin under specified maxioum Tosds, The destqn, ,
therefere, 15 sdequate. Thavefqré. the St, Lucie Unit T veactor containment . ¢
fan cooler sefsmic structural integrity and gpevability has been demanstr&tgd
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