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Insights from Fukushirma.......

Nuclear emergency at F
- 3 nuclear reactors

-4 reactor spent fuel pools

- 1 common spent fuel pool



UaS. Spent Fuel Pools

* Spent fuel rods stored in
spent fuel pools (SFPs)
under at least 20 feet of
water
Typically -1/4
fuel in reactor

to 1/3 of
replaced

.t., ; fresh fuel every 18 to
24 months

• Spent fuel stored in pools
m'nir~imum of 5 years



UES. SFP Safety
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Risk of Large Release
ej3 ?'S K)vv Sdue t the low frequency of

.i damage .he [hick reinforcedg~I
~t _ IC ~' 1~

pool wallsr•,:nc,, -. r"6/
R. -my ,I,,-e, ncv y 6E-7 to 2E-6!yr.

NUREG-1738
,-_ '- -, z. ' en assessed to be large

' " n C 3t; fo h h' p of all the fuel in the
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S FP Safety and Security

* NRC extensively I 
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S FP Safety and Security
or 4- ' " t "--,f " spr~ay y-,,.,- for spent

fuel pool cooling
., capabili.y for each site to

ifn -,rov3; •ictive cooling capability
o ' d sj 1r cif cE assessments;

NRC inspected
+T~ , ,+,,- A withinf O-'-,ls has been enhanced

' - 1 1111 J iid a.ssessed as part of
post-911 1 research

F-u n d to a du-ndin g
v aldate analytical modeling



Zirconium Fire Investigations uu,-Kt!g
SFP Loss of Coolant Accident (LOCA)

Cross section
above partial

On-

* Prototypic fu'I iength 9 , 9 2"'"
hardware

- Single pool rack cell
I Inner & low er ties v",- • s " 7-> ' 4 .-1

- Water tubes and rnhiannel box
- 74 electric heater rd,-,,-s with J,.., ,,•.,•i

(eight partial lent,41-[
5000 W simd!2!nc a 1 00 dRv id s

* Measurements
- Temp profiles: Axial and radial

- '-~d~~ flow: E.fei 'i " 0"
O- concentration: oDetermin dep!Ptiv,:

- Nature of fire: Initiation location & axial burn
rate
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-7 rc Fire Investigations During
cFP LOCA _ Postmortem



Removing Fuel f~rom Fools

NRC has 0 sd: beinf of v-r-xn ý- I,-j' ~w

the pool and roturning to a low cdensity k
configuration
S i here are cor, ,,J . ,i§•J•J:• '

- Storage in dry mu,-, . . . t ,
Discharging off,.• i'-e s the 4,04,
wnrker doses
Removal of fuel will de-.reasza 1[ie '" - " : "J,,_,. A,

Removal of fu& doe-4-s inot "p:L ie, -Y--
-ost o-'the d h-

- Reduction in poiential land -or;-ami i-, -.i t-
impacts, if a large release- occurre~d



U pAxt of Rer, oving Assemblies
Rediuctkon of pool thermal heat load
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Comparative C--1seq' Jýew t
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,parative Consequence
Study for SFP

"h;, , i ,;,! ,,:%proach liHes on red listic analysis
4 -`,i_ but technicaIlIy-defensible

, , 'i,,tic; me- iods arid assumptions.
S ,_:'nents of,, •udy include

-!f 'inaion gathering
- nd -'-, c,",,ral assessment

d ' I rid inventory
assessment

.. a. s .,,,.,,on MviELOOR) and offsite

onVo
C(rI;~~n~ r~'yi (MACG$2)

L::erg(nrifcy planrin9n assessment



Conclusions

* No immadiate saf.ct. CyfC flVZ

Fukushima rc!ear LiekLi_ ..-man.Ir.G.-
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term revie-r;vs
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and securely
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IAIMM Overview

* Timeline

* Near-Term T (~rcP~

e Enhancements

* Spent Fuel CA

* Conclusions



T imeline

Decemher 16, 2011
JapCAr, .in ces
Co!' I ut.dwn

F.,ushima Units
,2, and 3

Ocu.Li.½r--r 18, 2011 "
%- ,mission approveu
recm,- . with ldigh ario
rec,_,l, ,,-I,., ,dationo

jU.S.NRC
United States Nuclear Regiulaitor CoITmmissint

Protecting People and the Environment

TODAY
Ongoing Stakeholder
invovern',ent as staff prepares to
issue orders and requests for
information

r 15, 2011
Commission approved

proceeding with next highest
priority recommendations
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'July 12, 2011
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Current U rN

U..S.NRCPla-.nt" Safetyo~etn -T~ti n heElrne
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En haricements
without Delay

•<U.S.NRC
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Enhancements ww-it"-
Delay (crint'd)

Protecting People and the Environment

* Mitigation rgec Bý Lu A
'-r a
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J _.n ementswithout
Delay (cont'd)
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RecomtheActions
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4- Issue,# 11 1
U.S.NRC

United States Nuclear Regulatory Commission
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,, . -SI3fL ruel Pools

SpCI-enil P',! rods stored in
-17 7s-• ,. . n .t,,,, e , D ooIs (SFPs)

Lunder -t least 20 feet of
water
T 'icaIly ,--1I4 to 1/3 of

tie" f U E.fu'! iD reactor replaced
ti-h fresh fuel Peverv 18 to

7. •24 months
* Spent fuel stored in pools

"I1Mm of m,,fea rs
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Spent Fuel -ey-C
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FRicJk -f" LVge Release
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Spent Fuel iS e;.t
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er4Fe! STy and Security
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Zirconium Fire Investigations During
SFP Loss of Cooaot Aedd-rJ(L-CA)

Cross sectionabove partial

Prototypic fu" gth 3x9 a-'"
hardware
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Fire hvestigations During
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Remov'in F ueu'i- io m<U i
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~ Consequences
S,. --- ,analysis

._ I e

•-,._.,..=,::' e&hods anf(J assumptons
S3re-,rnnt s of siudy include

(,,- i on gathering
-i r :.:i s, o ial assessment
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Con cl usions
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