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Insights from Fukushima
« Nuclear emergency at Fukushima-Da;

— 3 nuclear reactors




« Spent fuel rods stored in
spent fuel pools (SFPs
under at least 20 feet of
water

> Typically ~1/4 1o 1/3 of
fuel in reactor replaced
with fresh fuel every 18 to
24 months

« Spent fuel stored in pools

minimum of 5 years
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Zirconium Fire Investigations During
SFP Loss of Coolant Accident (LOCA)

| Cross section
d| above partn
e iength rods

« Prototypic fuil iength 9 X 9 WK
\ardware
— Single pool rack ceil
— Ulpper & lower tie rlates with sevenr spacers =

3.66 m

. 3.02
— Water tubes and channel box
— 74 electric heater rods with Zr-2 ciadding

(eight partial length)
— 5000 W simulating a 100 day oid assembly =5 |
ermocgoupis
« Measurements 1.83 @%

¥~ Light Pips

— Temp profiles: Axiai and radial

— Induced flow: Eifeci oi ignition oo fiow

— O, concentration: Determina depletion e

— N?ture of fire: Initiation iocation & axial burn 0.1 = ey i
rate ,




Zirc Fire Investigations During
SFP LOCA - Postmortem




Removag Fuel from Pools

the pool and mfu rmng to 2 low eqx,.ty racking typa
configuration
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— Storage in dry casks must be consistent wiih certiicz e

ks k, Be LT My i
— Discharging of fuel increases the risk cf cash drops and
worker doses
— Removal of fuel wili decreass the inventory of Cediuim 357
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— Removal of fuel does not apgreciably teducd decay hios,
I s £ -l - . PN AT T |

(imost ol *h":‘d decay heai is from recentv discharaod fuet

=4 b $ ;




:-.,.,‘ i‘j W I
i

"

;1 of Removing Assemblies

Reduction of poc! thermal heat load
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Mumbaoof Assemblies Removed from Pool

5+yearold fuel  ====3+yearold fuel
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sraparative Consequence
St&de for SFF

o Tecnaca aisproacn ralies on realistic analysis
Using ox “‘C%?%‘%E‘S %‘i Er-‘ bnluallv-defenSibie

» Ziements of %‘tudy include
— inforrmaiion gathering
- Saismic and structural assessment
£ ocessiaiity deoay Deal and radionuclide inventory

assessment
{R R

- Acadant progression (MELCOR) and offsite
conszduence anaiysis (MACCS2)

- imergency planning assessment
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USNRC

United ‘\nu\ Nuclear Regulatory Commission

Prozecting People and the Environment
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Michael Weber
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January 31, 2012



INMM  Overview

e Timeline
e Near-Term Task

« Spent Fu
e Conclusio!
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TODAY
Ongoing Stakeholder

invcivernant as staff prepares to
issue orders and requests for
information

Necemhar 16, 2011

Japan An~=rnces

Col. Shiutdown

F ~ushima Units
. 2,and 3

5

December 15, 2011
v Commission approved
b

Ocicher 18 2011 3 proceeding with next highest

GEhARE : ' _priority reccmmendations
Ciinmission approveu
arocade g with high priorn Y ERAANCINE REACTOR SKFETY

; HREICEHIURY

recommendations

Zuly 12, 2011

Near-Term Task Force Report

!-fiaré..xcguake, TSL:ufa'm Nuclear Emergency
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spent tuel rods stored in
spent tuel pools (SFPs)
under at least 20 feet of

Typicaily ~1/4 to 1/3 of
fue! in roactor replaced
with fresh fuel every 18 to
24 months

gp =nt fuel siored in pools

imum of 5 vears
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SFP Loss of Cooia 1t Ac we (LOTA)

‘Cross section
above partial

 Prototypic fuil izngtn 3 X9 Bvvix T
hardware

I 3.66 m
— Singie pool rack e
i;';,:;’:: :-{::M': 5=3“:"’F§%:,,.: ‘m E !; L3 vy S Ehes L 5.
Water tubes ani channel box |
— 74 electric heatr_—‘ez rods with 72 cladding
(eight partiai ienain}

— 500U W simuiating a 1JJ uay uid gssemiuy !
. Measuremer"e‘s i
— Temp proiiles: Axal and raciai
— Induced flow: Eifief;é of ignt 2z G
— O, concentration: Determine depleticn

— Nature of fire: Initiation jocation & axial burh oo
raie

: $ Thermocoup!ﬁ
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