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Spent Fuel Pool Accidents For Decommissioning Plants 
.Working Group Plan 

Structural Integrity Of Pool Structure 
Goutam Bagchi and Robert Rothman (DE) 

Introduction /t , 

As a part of the Generic Issue 82, "Beyond Design Basis Accidents in Spenýtuel Pools," NRC has 
studied the hypothetical event of an instantaneous loss of spent fuel pool wate. The recommendationt 

from a study in support of this generic issue indicates that a key part of a nt specif, evaluationbrthe 
effect of such an event is the need to obtain a realistic seisnic fragility"ofthe spent fuelepool. The failure 
or the end state of concern in the context of this generic issue is a catastrophic failure ofe "spent fuel 
pool which leads to an almost instantaneous loss of all pool wter and the pool having no capacity to 
retain any water even if it were to be reflooded.  

Spent fuel pool structures at nuclear power plants are constructed with thick reinforced concrete walls 
and slabs lined with thin stainless steel liners 1/8 to 1/14 inch thick. The walls vary from 4.5 to 5 feet in 
thickness and the pool floor slabs are around 4 fee6itick. The overall pool 4mensions are typically 
about 50 feet long by 40 feet wide and 55 to 609et highi." In boiling water reactor (BWR) plants, the pool 
structures are located in the reactor buildinglat an eleva~ton suyeral stories above the ground. In 
pressurized water reactor (PWR) plants, tht spent fuel pool strictures are located outside the containment 
structure supported on the ground or partially emrbedded in the. ground. The location and supporting 
arrangement of the pool structures dtetmrne theif capacity towithstand loads beyond their design basis.  
The dimensions of the pool structure are generally derived from radiation shielding considerations rather 
than structural needs. Spent fuel stuctures atioperating nuclear power plants are inherently rugged in 
terms of beig able to withstand loads substantially beyond those for which they were designed.  
Consequently, they have sgnificant seismic capacity. Because of the ruggedness of the spent fuel pools, 
licensees have proposed that fhe continued implementation of the Emergency Plan at a decommissioned 
plant is burdensome and unnecess y. Also of concern to the licensees are insurance indemnity and 
safeguards. > / 

The focus of the current effort is to examine the effect of a large seismic event at a plant immediately 
folloying decommissioni'ng. The•fs-uctural assessment of seismic as well as other credible initiating 
events that can lead to a potol structure failure are addressed in this paper.  

Av{ailable NRC studies 

There are two relevant reports on this issue: 
1.NUREG/CR 4982, Severe Accidents in Spent Fuel Pools in Support of Generic Safety Issue 82, 
Published July, 1987.  
2. NUREG/CR 5176, Seismic Failure and Cask Drop Analyses of the Spent Fuel Pools at Two 
Representative Plants, Published January, 1989.  
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Subsequent to the completion of work in the above studies, NRC performed a study to review the central 
and eastern US probabilistic seismic hazard and issued NUREG-1488, Revised Livermore Seismic 
Hazard Estimates for 69 Nuclear Power Plant Sites East of the Rocky Mountains, Published, October, 
1993. It is well recognized that the LLNL seismic hazard curves used prior to the publication of 
NUREG-1488 were overly conservative. In NUREG/CR 5176 study of the Vermont Yankee plant, the 
high confidence of low probability of failure (HCLPF) level for the spent fuel pool is 0.5 g and at the H.  
B. Robinson site the HCLPF value is 0.65 g. A comparison of the 1989 and the 1993 LLNL hazard 
curves show that the probabilities of exceeding these values are factors of 2 ar 1.6, resu;ively, higher 
in the 1989 curves.  

With respect to the cask drop issue, the first study assumed a conlitional fal..e probability of 0.1, give 
a cask drop, and in the second study two dimensional finite esement models are 4sed but gross structur4 

failure is assumed as a result of the cask drop, even though the maximum deorma tions are 0.7 anQ2A.  
inch for the two cases analyzed. The assumption of a conditional faild•rpcrobability oftl, givenia,.cask 
drop is very conservative. It appears that for the end state oT total'osf water given the ,idfp is not 
likely. Because of the presence of the liner, shear transfer b t-e concrete aggregate interlock and 
bending moment resistance under the yield state of reinforcenent bars, the walls should have significant 
capacity to retain water following the impact. .  

Both the seismically induced and the cask drop indued filueiprobabilities appear to have been assessed 
very conservatively rather than realistically.  

Risk Perspective of Structural Failure 

B ased on the available information, the strýc;t urat faile probtei ities or probabilities of reaching the 

structural end state are as follows: -" / 

Cask Drop on the Edge of Pool• 3.5x10-7 per 'for structural failure 
Seismic Event: mean lXI•< p ry 

PWR Rang*e: 24X10' to 1.6X l per ry 
WR Range>.4X•I0 to 1.6X10 11 per ry 

Tornado Missiles: < 1XIO8 per 
Aircraft Crash: ,'X10-"II perr 

Hazards To consider 

Frojn h structural integritystanid point it appears that tornado missiles and aircraft events are not 
sig ,if-cant hazards and can be eliminated from further scrutiny.  

Cask drop accident effect is also different for PWRs and BWRs. However, for a drop at the edge of the 
pool, the case studied'in NUREG /CR 5176, the limiting condition comes from BWR pools and it is noted 
that the maximum deformation is relatively small and the residual strength of the wall would prevent the 
pool-froim failing catastrophically. The case of a drop on the pool floor would require a combined human 
error and a passive failure of a crane system that is subject to maintenance. This is a low probability 
event with an upper bound value of about 3.5x10-. Based on the above discussion, the heavy load drop 
event can be considered remote and could be eliminated from further consideration.  
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Seismic vulnerability of spent fuel pool structures is expected at levels of earthquake equal to 2.5 to 3.5 
times the plant's safe shutdown earthquake (SSE). These are such large earthquake motions that design 
basis seismic analyses are not likely to be representative of the behavior of the pool structure under 
failure level earthquakes. There is considerable difficulty in judging the adequacy of simple analytical 
models. These large earthquake motions would induce large strain in the foundation medium, the soil 
structure interaction effect will be modified and if there was not much rocking motion under the SSE, 
increased rocking motion can be expected for large earthquakes. Impact with adjacent buildings cannot 
be ruled out for the large seismic event and failure of the pool structure due to he failulr•f the overhead 
crane equipment or the failure of the superstructure would have to be taken iito account. Uplift of the 
pool foundation mat and impact on the subgrade would seek out >Veak links in the pool structure and 
could lead to local spalling of concrete. Amplification of ground ion uptrough the reactor building 
could be substantially higher than the SSE response for BWRJpool structures7 Also, for BWR poolc 
structures, the pool floor can be subjected to impact forces fom free standin rac• k et.Thus the:d de, 
layout and construction of the pool structures are very important to consider in a realistc fragility 
assessment. \, '

Heavy Load Drop Accidents

Heavy load drop accidents could be eliminated as a 
of occurrence.

because of its low frequency

Tornado Missiles

Based on the tornado missile frequency an 
appears that failure due to tornado missiles 

Q~ lA

i of the spent fuel pool structure, it 
be eliminated from further consideration.

From safecguards stand point, the ruggedness 6f the pool structure provides substantial protection. It is 
possible4•at additional perimter hardening, entry point security monitoring and control and 
consideration of other site specific features could allow the elimination of safeguards issues from 
evaluation for retining emergen•r 1anninga .  

Risk RankgngOff Hazards 
'N 

Seismit hazard ranks higliWith cask drop events coming second for risk associated with structural failure 
of spent fuel pools. / 
Structural Failure Mods 

Amongst the varib• iways a pool structure can fail, the only failure modes that are of concern are those 
ihat involve pool floor slab failure, failure of side walls or at the bottom of the pool or at the bottom 
corner, It is important to ensure that the structural fragility is based on realistic failure modes for 
catastrophic failure of the structure. This should take into account physical interactions with adjacent 
structures and equipment.  
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For PWR spent fuel pools, the pool floor slab is not likely to fail except through the effect of local 
concrete spalling due to foundation uplift and impact with the subgrade or adjacent structures. Failure of 
walls in partially embedded pools is not likely. Bending moment capacity of the pool walls is very much 
dependent on reinforcing patterns and the walls are generally reinforced orthotropically between the 
horizontal and vertical directions and between one wall and another orthogonal wall. This requires a 
case by case assessment of the bending capacity of walls.  

For BWR spent fuel pools, the floor slab, walls and supporting columns and shear walls need scrutiny-to 
determine the critical failure mode. As in the case of PWR spent fuel pools, the effeotof adjacent 
structures and equipment on structural failure needs to be evaluaetl..  

The stainless steel liner plate is used to assure leak-tightness tks in the dae not lided 
lead to catastrophic loss of water inventory unless there is a imultaneous, iassivefTilure of thess•utbrete 
structure.  

The emphasis here is that spent fuel pool structures not onlyaty in layout and elevation from PWRs to 
BWRs, they can also vary within each group. The process of fe'alstic assessment of structural capacity of 
pool structures begins with a methodical consideration of liely fa ..e m.de. associated with a 
catastrophic failure.  

The failure mode induced by cask drop accidents-mavy cause local failure, 8u could also propagate 
pervasive cracking of concrete and yielding of, renforcerent bars. However, even under the cracked 
condition, significant residual strength may jPrevent a qatastrbphic loss of water inventory. Consequently, 
a realistic assessment of pool capacity must consider residual wall capacity following a cask drop event.  

The efforts involved in the assessmentf 'eismi capacity ofpool structures typically consist of the 
following: 

Walk'down the poobstucture and its vicinity and note: 
• iJphysical conditions such as crc'king, sp"lling of concrete, signs of leakage or leaching 
* ;.and separatiqn of pool walls fromi the grade surface, 
S arrangement and layout of supporting columns and shear walls, assessment of other loads 

',from tributary load areas carried by the supporting structure of the pool, as-built 
gdimensions and mapping of any existing structural cracks, 
adjacent structures thatecan impact the pool structure both above and below the grade 
surfaceupporting arrangement for superstructure and crane and potential for failure of 
the superstucturaand the crane, the weight of the heaviest object that can drop in the 7 pool stru~cur !&d the corresponding drop height.  

/ Seismic capacity,'Calculation of the pool structure typically consist of the following: ( review xisting layout drawings and structural dimensions and reconcile the differences, 
if anybetween the as-built and as designed information and consider the effects of 
structural degradation as appropriate, 

* from design calculations determine the margin to failure and assess the extrapolated 
multiple of SSE level that the pool structure should survive, determine whether or not 
design dynamic response analysis including soil-structure interaction effects are still 
applicable at the capacity level seismic event, if not, conduct a new analysis using 
properties of soil at higher strain levels and reduced stiffness of cracked reinforced 
concrete, 
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determine the loads from pool structure foundation uplift and from impact of pool 
structure with adjacent structures during the capacity level seismic event, determine loads 
from the impact of spent fuel rack on the pool floor and the side walls and determine the 
loads from dropping of heavy objects from the collapse of superstructure or the 
overhead crane, 
determine a list of plausible failure modes; failure of side walls due to the worst loading 
from the capacity level earthquake in combination with fluid hydrostatic ,And sloshing 
head and dynamic earth pressure as appropriate, failure of thepool floor lab in flexure 
and bending due to loads from the masses of water and the sieflt fuel racks, local 
failure by punching shear due to impact between, sructure, and the spent fuel racks or 
dropping of heavy objects, s K 
the calculations to determine the lowest strucfuraý capacitycanbe based on ultimate 
strength of reinforced concrete structures dupe to flexure.,shear andpunching shbedr 
When conducting an yield line analysis, differences iWAexural yield"sacities in two 
orthogonal directions and for the negative a!d positive bending momentsjpfluence the 
crack patterns and several sets of yield linesmay have to be investigated to obtain the 
lowest capacity. For heterogeneous materialste traditional yield line analysis provides 
upper bound solutions; consequently, conskdle~rablfkill is needed to determine the 
structural capacity based on the yield linest,•hat appro mate the lower bound capacity.  

Public Meeting of April 13, 1999 

Presentations made by NEI relied on t• 'NRC sponsored studis and concluded that structural failure of 
the spent fuel pool is not likely, based on frobaility of the initiating events, and should be eliminated &/ 
from further consideration in the ris k,iformedd .ecommissi oning rule making. NEI arguments are risk 
based and do not take into account uncertainties associated with the seismic risk which range from 
2.4x104 to 3.lxiO-' perry. "For this reason, iQs important to perform the seismic risk analysis on a case 
by case basis and establisla risk informed performance goal.  

There were also comments relate the p ntial effects of Kobe and Northridge earthquake related to 

risk informed considerations for deco.isIioning. Mr. Paul Gunter's (Nuclear Information Resource 
Service) comments during the Reactoriecommissioning Public Meeting, Tuesday, April 13, 1999, 
Rockville, MD are discussed below..  

Mr.Gnter's Comments 
"I guess I'd like to directy questions to the seismological review for this risk informed process. And 
first of all, did any of th6 NUREGs that you look at take into account new information coming out of the 
Kobe and Northridge events? I think that what we need to be concerned with is dated information.  
Particularly as weare learning more about risks associated with those two particular seismological events 
that were never even considered when plants were sited, particularly though I can't frame it in the 
seismological language, from a lay understanding, it's clear that new information was gained out of Kobe 
and Northridge events suggesting that you can have seismological effects of greater consequence farther 
afield than at the epicenter of the event." 

Response to Mr. Gunter's comments 
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The two NUJREGs mentioned by Mr. Gunter were written in the middle and late 1980's and used 
probabilistic seismic hazard analyses performed for the NRC by Lawrence Livermore National 
Laboratory (LLNL) for nuclear power plants in the central and eastern U. S. Since then, LLNL has 
performed additional probabilistic hazard studies for central and eastern U. S. nuclear power plants for 
the NRC. The results of these newer studies indicated lower seismic hazards for the plants than the 
earlier studies estimated. Due to the new methods of eliciting information, newer methods of sampling 
hazard parameters' uncertainties, better information on ground motion attenuation in the ,JS. and a more 
certain understanding of the seismicity of the central and eastern U. S., if the probabilistic hazard studies 
were to be performed again, the hazard estimates for most sites would probab ye reduced still further.  

The design bases for each nuclear power plant took into acco ffectsfahake ground motion.  
The seismic design basis, called the Safe Shutdown Earthquake (SSE), defines the maximum ground/-," 
motion for which certain structures, systems, and components necessary/gt 'safe shutdown Nwere-leýhed 
to remain functional. The licensees were required to obtain'the geoloic 'nd seismi{information / 
necessary to determine site suitability and provide reasonab\e assurance that a nuclear p6w.rplant can be 
constructed and operated at a site without undue risk to the health and safety of the public.  

The information collected in the investigations was used etermine the earthquake ground motion at 
the site assuming that the epicenters of the earthquakes are situated atbe point on the tectonic structures 
or in the tectonic provinces nearest to the site. The eafhiquake which coud cause the maximum vibratory 
ground motion at the site was designated the SafeSutdown Earthquake (S P. This ground motion was 
used in the design and analysis of the plant.  

The determination of the SSEs were made0lowing riteria ad piocedures required by NRC 

regulations and using a multple hypoqthesi} approach'in whicheveral different methods were used to 
determine each parameter and sensi/ivity; tudies were performed to account for the uncertainties in the 
geophysical phenomena. In additioni, nuclear power plants •a•ve design margins (capability) well beyond 
the demands of the SSE. Tle abilitY of a nuclear power plant to resist the forces generated by the ground 
motion during an earthquake is thoroughly in rporated in the design and construction. As a result, 
nuclear power plants are able to resist earthquake gound motions well beyond their design basis and far 
above the ground motion that wuild result in severe damage to residential and commercial buildings 
designed and built to standard building codes..  

Following large damaging earthquakes uch as the Kobe and Northridge events, the NRC staff reviews 
the seismological and engineering information obtained from these events to determine if the new 
information challenges previous design and licensing decisions. The Kobe and Northridge earthquakes 
weretectonic plate boundarytý 'e'vents which occurred in regions of very active tectonics. The operating U.  
S.Inuclear power plants (eXcept for San Onofre and Diablo Canyon) are located in the stable interior 
p•rtion of the North American tectonic plate. This is a region of relatively low seismicity and seismic 
hzard. Earthquakes With the characteristics of the Kobe and Northridge events will not occur near 
central and easterni U. S. nuclear power plant sites 

The ground motion from an earthquake at a particular site is a function of the earthquake source 
characteristics, the magnitude and focal mechanism. It is also a function of the distance of the facility to 
the fault and the geology along the travel path of the seismic waves and the geology immediately under 
the facility site. There are two operating nuclear power plant sites in the U. S. which can be considered as 
having the potential to be subjected to the near field ground motion of moderate to large earthquakes.  
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These are the San Onofre Nuclear Generating Station (SONGS) near San Clemente and the Diablo 
Canyon Power Plant (DCPP) near San Luis Obispo. The seismic design of SONGS Units 2 and 3 is 
based on the assumed occurrence of a magnitude 7 earthquake on the Offshore Zone of Deformation, a 
fault zone approximately eight kilometers from the site. The design of DCPP has been analyzed for the 
postulated occurrence of a magnitude 7.5 earthquake on the Hosgri Fault Zone approximately four 
kilometers from the site. The response spectra used for both the SONGS and the DCPP were evaluated 
against the actual spectra of near field ground motions of a suite of earthquakes gathered•, a world wide 
basis.  

Mr. Gunter stated, "... it's clear that new information was gained.ott of Kove and orthridge events 
suggesting that you can have seismological effects of greater cglseqtence'arthe•r afield that at the 
epicenter of the event." A review of the strong motion data and the damagýe rmg from these event 
indicates that this statement is not correct. K 

We assume that what Mr. Gunter is alluding to is the fact that the anplitudes of the gro dotibn from 
the 1994 Northridge earthquake were larger in Santa Monica*han those at similar and lesser distances 
from the earthquake source. The cause of the larger ground m tions in the Santa Monica area is believed 
to be the subsurface geology along the travel path of the wyes. One theory (Gao and others, 1996) is 
that the anomalous ground motion in Santa Monica is explained by focuing due to a deep convex 
structure (several kilometers beneath the surface) that ocusesmte ground iotiorf in mid-Santa Monica.  
Another theory (Graves and Pitarka, 1998) is thatthe large amplitudes of th ground motions in Santa 
Monica from the Northridge earthquake are caysed by the shallow basin- ge structure (1 kilometer 
deep) at the northern edge of the Los Anglestasin. T74 h' bR suggests that the large amplification 
results from constructive interference of direct wave4lowith the basi-edge generated surface waves.  
Earthquake recordings at San Onofre afitPiablo C~fiyon do noi indicate anomalous amplification of 
ground motion. In addition, there havebeen numerous seismicfreflection and refraction studies in the site 
areas for the evaluations of these sites, and forpetroleumexp oration and geophysical research. They 
along with other well proveniethIds were used to determine the nature of the geologic structure in the 
site vicinity, to determinete location of any faults, and the nature of the faults. None of these studies 
have indicated anomalous copditions, like those postulated for Santa Monica, at either SONGS or DCPP.  
In addition the empirical mroundotion data base used to develop the ground motion attenuation 
relationships contain events recorded at sites with anomalous as well as typical ground motion 
amplitudes. The design basis grouna-moti for both SONGS and DCPP were compared to 84th 
percentile level of ground motion obtained using the attenuation relationships and the appropriate 
earthquake magnitude, distance and geology for each site. The geology of the SONGS and DCPP sites 
do not cause anomalous anplificatidn; therefore, there is no "new information gained from the Kobe and 
Northridge events" which faisesafety concerns for U. S. nuclear power plants.  

I summary, earthquake_ of the type that occurred in Kobe and Northridge are different than those that 
han occur near nuclear'power plants in the central and eastern U. S.; the higher ground motions recorded 
i the Santa Monica area from the Northridge earthquake were due to the specific geology through which 
the waves traveled; improvements in our understanding of central and eastern U. S. geology, seismic 
wave 4attnuation, seismicity, and seismic hazard calculation methodology would result in less uncertainty 
and lower hazard estimates today than those obtained from previous studies.  

Notwithstanding the above explanation, there is uncertainty in the seismic risk from spent fuel pool 
structures is significant enough, to conclude that it is not prudent to base the rule making purely on risk 
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numbers. This is why a risk informed performance goal is recommended for a case by case assessment 
of seismic vulnerability of spent fuel pool structures.  

Deterministic Considerations 

NRC sponsored studies have treated the assessment of seismic capacity of spent fuel pools relying on the 
seismic margins method to determine the high confidence of low probability (less than 5% failure) of 
failure (HCLPF). The HCLPF value for a structural failure may well be unreajistic and4•xmecessarily 
conservative in terms of an instantaneous loss of water inventory. This poin 4eds be1 emphasized 
because the shear and moment capacity of the walls and slabs areeterminpd by using upper limits of 
allowable stresses. Currently, the guidance provided in EPRI N g- 1-s• 'kMetdogy for 
Assessment of Nuclear Power Plant Seismic Margin (Revisi9A j)" indicatehatn ultimate shear stre5 A 
value in reinforced concrete structures is a factor of about 2,higher than tN-alueguied to detenripe" 
capacity of the BWR spent fuel pool. In the study which reulted in NIjREG/CR 4982 the seismic 
capacities were based on the Oyster Creek Reactor building'and a shear wall from the Zion Auxiliary 
building. For elevated pool structures, the Oyster Creek estinate may be an acceptable approximation, 
but the Zion shear wall may be a too highly simplified to subsitute for the catastrophic pool failure.  

The stainless steel pool liner was not designed to resist any structurala nevetheless, it can provide 
substantial water retaining capacity near the bottom half of the pool wheatstructural deformations are 
likely to be low from seismic loading, except in y unlikely failure .  

For PWR pools that are fully or partially embedded, anarthfquace imotion that could cause a catastrophic 
failure, is not likely. However, interaction'with adjacint structcresand equipment may have to be 
evaluated to determine the structural capa'oty on a.iase by cas•b'asis. With respect to cask drop on PWR 
pools, the residual strength after a / ission unde/Available NRC Studies), limitation of 
structural deformation near the bottom half of the pool, theýobustness of the structure all make the 
catastrophic failure highly uiilikel I' 
For BWt•pools, the seismic capacity is likely tobte somewhat less than that of a PWR pool and can vary 
significantly~rom one plant toanother, This is because for BWR pools there is amplification of seismic 
motion at high'erelevation and the pool floor is not supported on the subgrade. Shear failure of the pool 
floor can occur Ž8 relatively lowerle•eIl of seismic input for PWR pools. Nevertheless, a combination 
of the hazard and the spent fuel pool structural capacity can bring down the likelihood of a catastrophic 
structural failure to a negligible fist., At the same time, plant specific hazard and seismic fragility of 
spent fuel pools can combine to produce a risk that needs to be examined on a case by case basis.  

Using the data from NU 9SG 1488 (new LLNL data) for currently operating plants in the eastern and 
central United States, the rhnean probability of exceedance (POE) of the peak ground acceleration values 
tor the SS• were examined. It was determined that, except for the plants listed below, the POEs are 
lower than t•XO!.$'er reactor year and for 3 times the SSE, the POEs are below 1XIO. For these plants, 
tihe likelihood of a"atastrophic pool structure failure at a HCLPF value of 3 times the SSE should be less 
than 5XIu{0. ing this approach there is confidence that the seismic hazard is low at the level of 3 time the 
SSE and there is also a plant specific structural assessment of the HCLPF value is more than or equal to 3 
times the SSE. The excepted plants are: H. B. Robinson, McGuire, North Anna, Peach Bottom, Pilgrim, 
Susquehanna, Three Mile Island, V. C. Summer, Vermont Yankee, Vogtle. At these 10 sites, the POEs 
are more than 2X10 5 per reactor year for peak ground accelerations three times the SSE; consequently, 
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the probability of radio active releases following structural failures cannot be considered small without 
further consideration of zircalloy fire potential given the loss of water inventory and other factors.  

Risk Informed Performance Goal 

The vulnerability of the structural integrity of spent fuel pools to missiles, aircraft crashes and heavy load 
drop is negligible. Seismically induced structural failure is also a low frequency event, but there may a 
combination of hazard and structural failure mode that requires further examination. Reihstic seismic 
fragility evaluations are not available for spent fuel pools for the catastrophiqt'ailure tate. For robust 
spent fuel pool structures, it is expected that a catastrophic pool failure is not likely'to occur under an 
earthquake scenario at the level of 3 times the SSE. It is recotieided thatta r informed performanc, 
goal be set at 3 times the SSE. If a plant meets this goal, em... ency planntn f, se ically induced 1 

failure would not be necessary. / 

Additional Activity 

Past evaluation of seismic fragility was based on conservativwrather than realistic assumptions. The 
failure mode of concern is catastrophic failure of the pool stucture utch that an instantaneous loss of 
water will result. Efforts to evaluate the realistic seismic capacity of spent fuel pools should be 
undertaken by the industry with confirmatory review by the NRC. Through such an effort it is 
conceivable that a catastrophic failure of pool stmures can be eliminated fom the risk informed rule 
making. * 

Summary A 

Various scenarios of structural failurx of spent f/ epools has ben examined and it is recommended that 
failures induced by aircraft crash, missiles andtheavy load dirp be eliminated from further consideration 
under the proposed risk informed rule making .fo• decommissioning. However, for seismically induced 
failures, a performance goal of 3 times the saeshutdown earthquake as a calculated capacity is 
recomm6 dided.
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