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Dear Mr. Farrar:

- SUBJECT: -IPSAR SECTION 4,7, EFFECTS OF PIPE BREAK ON: STRUCTURES
‘ ' - SYSTEMS AND COMPONENTS INSIDE CONTAINNENT FOR DRESDEN
NUCLEAR POWER STATION, UNIT 2

In the Integrated Plant Safety Assessment Report (IPSAR) for the Dresden
Unit 2 Nuclear Power Station, NUREG-0823, dated February 1983, SP;t]on 4 7
identifisn Toury dzsuez vequiring veTined sngineering znalysis or continua-
‘{icn 67 an on g ing e aluau1on :

ks u1<cussed in the ‘enclosed Safety EVaTuaL1on erort the staff cons1ders
IPSAQ Sect1on 4 7 to be comp]ete -

'Sinﬁerely,L T

Ué;%?g¢ﬁ<ACru%c : c
. Operating Reactors Brénch #5
Division of Licensing

“Enciosure:
As statec

"cc w/enclosure:
See next page

! 1312150264 831027
gDR ADOCK 05000'2,3R

1
i

T e e



v

UNITED STATES SR
i@ EAR REGULATORY CO |or’ SR
‘ WASHINGTON, D. C. 2 555 Lo

0CT 27 182

Cocket o, 50-237 _ ) '" o
LSC5-83 -10-063

O

"

ir. Dennis L., Farrar

Director of Nuclear Licensing
Cox.u..-c.th Fcdison Compary
Post Office Box 767

Chicago, I1linois 60690

Dear Mr. Farrer:

.

SUBCSECT: -IPSAR SECTION £.7, EFFECTS OF PIPE BREAK ON STRUCTURES,

SYSTEMS AND COMPORENTS INWSIDE CONTAINMENT FOR DRESDEN

NUCLEAR POWER STATION, UNIT 2
In tne Integreted Plant Szfety hssessment Report (IPSAR) for the Drescden
Unft 2 Yuclear Fower Steticn, NUREG-0822, deted Februaryv 1583, Section 4.7
TCErTUTUEC TOLy TEilLEd rt;uirirg reTINEC €nCINSEring Enéiysis or coniinua-
ticn ¢7 ern cnoding eveiuation. o

. hs ciscussed in the enclosed Safety Evaluation 2°u rl1‘tHé?staff considers
_IPSER Section 4.7 to be complete. T .

Sihcere1y,

enhis M._Cru%c
Operating Reactors Brénch #5
Divisien of Licensing
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DRESDEN NUCLEAR POWER STATION, UNIT 2
SICTION ¢ : :

IPSLS S

Section £.7, Ef fects of Pipe Break on qtructures, Svstems - 24d Comzonents

.

Irs1o~ Corntainment

TRTRODUCTION

it the time of the Integrated Plant Safety Assessment for Dresden Unit
2, the licensee had not completed its review of the effects of high
energy line breaks. Review methodology and screening criteria for
EC:EDuEb]° interactions had been provided and reviewed by the <staff.
The staff safety evalustion wes issued by ietter dated September 21, 1982
‘ZzTerence 1). The Integrated Plant Safety Assessment Repori (IPSAR),
\UnEG-0823, dated February 1983 (Reference 3) identified four items for
further evaluaticn. Resolution of each item is discussed beiow. In -
eddition, the results of the licensee's analyses as provided in Reference
2 zre discussed.

.......

A.- Seciion 4.7.1, Jet Impincement on

In the Integrated Plant Safety Assessment Report ‘the staff reported
that in considéring the damage cr1ter1a, Lhe licensee has used the - S
zssumption that a jet or whipping pipe is~considered to inflict no =&« 7%«
damage on cther pipes of equa] or greater size and equal or greater )
th1aness

The licensee provided some justification leading to the conc1usion
that the same rule that is applicable to pipe whip should also be
applicable to jet impingement considerations. However, the staff's
position was that the energy absorption mechanism for a pipe-to-pipe

nact is different from thet for jet impingement on.a pipe and,
oherefor the steff required the licensee to evaluate and address
the effeCts of jet impingement regardless of the ratio of impinged
and postulated broken pipe sizes.

In responses to the staff's concern, the licensee submitted Reference
2 which described the essumptions and criteria used in its final
evaluation of jet impingement effects. Besed on the information
~rovided in Peference 2, we have found thz* the licensee hec
reaSSessec its jet impincement evaluation in accordance with the
staff's position as described above and that the licensee's evalua-
ticn is ecceptable.
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Irpect on Tarcet Piping

In the Intecrated Plant Safefy Assessment Report, the staff reported
thet in- determ1n1no the acceptability of tarcet piping, the licensee
" has used the criterion that the 11m1t1ng factor for an applied

.
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1n rcv.owwng the eyamp1e in the 11fensee pcranour ¢ stucdy submitted:

¥

ecuivelent stztic Teced is that the resultiing strein in the targe:
piping material should not exceed 45% of the minimum ultimate
uniform.strain of the material at the appropriate temperature.
This criterion is acceptable for avoiding cascading pipe breaks.
However, scme piping systems are required to deliver certain rated
flow end. should be designed to retain dimensional stability when
stressed to the allowable 1imits associated with the emergency and
faulted conditions; i.e., the functional capability of the piping
is reaquired to be demonstrated. The licensee was requested to
provide justification to ensure that the target piping will remein

functicnal as & result of jet impingement ancd pipe whip interactions.

The licensee indicated that a parametric study has been performed
covering & range ctf geometric and load perameters. The results of
the ncnlinear finite-element dynamic anelysis 1nd1caued the coexist-
ence o‘ large locz2lized strein levels end small globzl deformeticns.
Thus, the licensze determined that it is pessible <o arn1cve sirein

'-1-—- - -
1;!".!(' -——w"'\-c**pr- LB ofF the mindmum pnifors "P‘r_:*‘-.:; stvetn of —hc

«

material in a localized region without effect1no ‘the overall derormo—
tion or functional capability of the Larqet ipin i

in its kugust 23, 1982 letter (Reference_?) the Sucff found that the:
¢5% of the minimum uniform uitimate strzin reached at the point of

-load applicetion was a global strain because & beam mode1 was used

for enzlysis. The licensee was requested to demenstrate that the
resulting - localized deformation, i.e., the flow area reduction, would
not affect the systems capability to deliver the required fluid flow.

In response to the staff's concern, the licensee submitted References
2 and 4. The licensee indicated that a more detailed shell model
analysis using ALSYS was performed to further substantiate its
previous tonc]ucion. ~The shell analysis showed that the maximum
strein was 25% of the minimum uniform ultimate strain of the materieal
and that the max1rum flow area reduction was 20%. - The licensee
further stzted that the functional capob111ty of the taréet pipe is
nct significently affected as a result of a postu]ated 20% reduction
in Tiow aree. 'B“sed cn & review of the intormetion in References ¢
zn¢ £, we heve cetermined that the licensee's tarcet pipe evaiuvztiion

i¢ zrrerTatia
. H A .

IPSAR Secticn 4.7.3, Detectebilitv Reouirements

One mzthec cccppbab1e tc the staff for resoluticn of pipe break
stererics wrare vomadie) rezoures ere dmovecticel coneists oFf (1)
ireciure mechenics evelueticon to show stebility cf flaws uncer
postulated loeds; (2) demonstration that smaller flaws are detect-
eble via leék detection systems; end (3) eugmented inservice

«

- inspection. In iis screening review, the licensee proposed use.of

this general approzch in resolving pipe break interactions.

r .
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In the IPSAR, the staff noted that the licensee's proposed epproach
Tor detection of cracks as pert of this method was not acceptable.
During the licensee's detailed review of break interactions, all

interactions were resolved without recourse to the fracture mechan1cs/
leak detection approach. Therefore, this issue is no longer

'app]icable.

TPSAR Seétion 4.7.4, Criteria Implementation

Two &rezs were identified during the topic review where the
1icensee's approach wes found to be generally acceptatie pending
statf review of the results.

l

The staff requested the licensee to provide informeticn on pipe
whip load formulation including a discussion of how the kinetic
enercv ¢f the whiopirg segment was determined. In Reference 8, the
licenzes hze deseribed its method for det:”ﬂ.n1“c thes -aipe whip

irmzzt velozity, 2lzetic hinece formulzticn and defor—ztian af the
impacting target and whirping pipe. Besed on our re“*?w of the
information orov1ced in the licensee's submittals,. : determined:==

thet the licensee's methodology for p1p:_uh p ]bcd Tornu.ct.oq is
accepiable. :

The second item was concerned with integrity of the drywe]] liner, -
As discussed in the Integrated Plant Safety. Assessment, the 11censee
wzs reguested to address whether there were any break 1ocat1ons that
could result in sharp edges perforating the liner from large piping

(>14") impacting with the liner. Test results (Reference 6) have

previously shown that when the liner is loaded over a large enough
area, deformation of more than three inches can occur without failure
of the liner. However, the staff was concerned that the_liner could
be puncturec if.z jegced ecoe whipped into the lirer over & iocal
area. )

In Reference 2, the licensee presented an analysis of the contzinment
liner to show that perforation would not occur. Missile impact test
results were used aiong with the above stetic load test to support
the analysis.

Le pzvi of thzee *ecte, 2 12 inch diametér cteel pine wzg drivean drtn
g 3/4 inch steel plate end-on., Dispiacement withcut rupuure of more
then three inches resulted. These tests are considered .to be
epprocrizte for eveluztion of the Drescen Unit 2 liner since it is

at izest 3/4 inch thick end the gap is three inches. The test
vatecity exngreded the zeiculedes pine whip velocity for &1 hut ons
cese, In Reierence &, the licensee provicec adcitional irformetion

on the one case in which contact with the liner occurs at a feedwater
1ine reducer (18" to 12").. The whipping feedwater pipe forms a
plastic hinge and then the reducer contacts the 1iner along the pipe
and thus flattens 2gainst the liner. .Therefqre, the. consecuences of
th1s case are cons1dered to be bounded by the above tests.

s
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Czged Crn cur r'vwow, the s:eff concluces that the*licenses h:s
cemonsirated that postuletied high enercy line breaks will not
violate the integrity of the liner. Therefore, this issue is
resolved. ' '

rm
..

- Pine Erezk Interactions

’

As discussed in the licensee's submittals and the staff's SER
{Reference 1), the licensee developed screening criteria for
considering pipe break interactions. Those casas that met the
criterie (e.g., limit load ana]ysis or nc interacticn physically
possible) did not recuire further investicziion. For. thcee inter-
actions which feiled to meet the screening criteria, more deteilec
anelyses were ccnducted. There were Z7 break loceiicns (40 inter-
actions) in this category. Seventeen (17} of the interactions
involved e1ecL11ca1 compnronts In these ceses, the licenses
ceiterminec either thetl ihz evvected ecuipiant {;e:%ra??v z oo
netl racuived o miticite the bre; 3

() Y £=
ecuipment <xI:ote of perrorm1ng the sane funct 1ﬁﬁ wes aveiletb.e.
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Four cases involved target pipirgc. |hese "rtbr,y.’o“' were recclved
Aby more refinec ana1yses of thrust forces censicering ‘the ircivicual:
cherecteristics of each iine. Three interactions on the biologicel - ... ...
shield wall and one with the RPV pecdestal wera resolved in 2 swm.1=r--
.manner; an additional shield wall case was reso]veo since the broken

pine vou]d hit the liner first, :

For the remaining 14 interactions, finite element models of the

source piping were developed and the ANSYS code was used to perform

a non-linear dynamic transient analysis. In one case, this detaileg

ana1ys1s showed that the target would not be contacted by the whi pp1nn‘
ipe. The other ceses were interacticns with ths liner or &t e

pere»wau1on sleeve/liner iunctior. In each case,_the penetretion

sieeve ¢id not beceme plastic &anc the maximum plastic strain in the

vicinity of the impact was 1.54%, which is belcw the ultimete strein

Tevel, '
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1. Letter from P. 0'Connor {42C) to L. DelGeorce (CECo), cated
" September 21, 1¢c? ‘
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WURZS-0828, Integreted Plant Szfety Assessment neooru, Systematic
Lvaluat.on Program tor Dresden Nuclear Power Station, Unit 2,
dated February 1983.

ter from T. J. Rausch (CECo) to P. 0'Connor (NRC), dated
uary-10, 1983.

Letter from B. Rybak (CECo) to R. Gilbert (NRC), dated Septehber 12,
1983. ‘

:ilen, P., "Loads on Spherica1 Shells," Oak Brook Engineering
rtrent, Chiczgc Bridge & Iron PCHDGPY August 1864,

etter from T.-J. Rausch (CECo) tc P. O'Cennor (NPRC), dated
cust 23, 198€2.
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