
Outlhe of Design Approval for Nu91ear Fuel Trttspott Package using■ 4滝 JMS‐ 87Y‐ 18.5T

Package

口 Outline

This package has been used lor tanspoHins spent Fuels from research reactors to he U.S,since

1989(manuttCttredね 1989)and has s()far been used for ttanspohation while tak血 g neces踏リ

licensing procedures such as having periodicany rene、 ved the ttoval period and applying for

approvtt associated wih aHnendment fOr addition of contents(spent fuels).

Following the domestic adoption ofthe 2018 edition of IAEA's“Resulations for he Safe

Transport of Radioactive Material,"the regulations hcludhg those known as Outside Transport

Regulations were revised on January l,2021,for he puttose of additt conSiderations oF aghg

durh8 the storage of pattages and during he use ofttuclear fucl僚 anspoH package(wih the

contents icaded h a paOkage).In accordance win this revね loれ,We dedded to add a descriptio■ of

he results of the condderations and evaluations of aging in the attachnent which explains safcty

(an iten tO be described M an五 tachment)and tO delete tte rcgttcred contents which would not

be transponed in the Futurcをよnd apply for the r98iStration,In addition,置 was dccided hat this

application was to be submitted as a new application(application for desian appr()val)in

accordance win tlle suidallce from the Nuclett Regulation Auttoriv

lt is■ ot necessary to consider tte deletion of the regist(red colltents alld he aging erects,in

conttming compliancc w血 thc tecttdcal criteria,and herefore the resuhs ofthese safety

analyses(sttuttural analyds,herrnal analysis,coatainment analysis,shield analy前 s,alid

criticaliサ andytto remah unchanged.However,in tte procett of safety analysis,a part of

4umber processhg was changed.Ttts is becautt the Japan Atomic Energy Agency intended tO

conduct a more conservative evaluation.

1.Deletion of he registered contents hat will not be transpotted in the future

Curent contcnts

8 types

Contents in the future

3 types

Largcst among he

contcnts

JMTR Standard Fucl Elements(HEり Dcleted

JMTR Fuel Followers(HEU) Deleted

JMTR Standard Fuel Elcments(Ⅳ IEり JMTR Standard Fud Elemen横 (WIEり

JⅢITミ Fuel Fdlowers("IEU) Dcletcd

JMTR Sセ阻dard Fuel Elements(LEU) JMTR Standard Fuel Elements(LEU)

JⅣITR Fuel Follovers(LEU) JMTR Fuel Followers(LEU)

JRR‐ 3 Alじminide Standard Type Ftiel

Elcments
Dcletcd



JRR‐ 3 Aluminide Foliower Type Fuel

Elements
Deleted ◎ Therlnal strcss

◎ Though he regtttration as contents is deleted,pFよ rameter values Of the fuc1 919=1lent used in the

safety analysis are used tt conservttive design values.(COntent with loⅢ ver decay heat than he

content expected)

2.Considerations oFAging oFNuclear Fuel Trans,ort Package

ln order to renect he revisiolls ofttRules on Transporting Nuclear Fuel Materials etc.oBtside

he Piant or Place ofBusiness"and t`Notice on die Details ofTe(れ nical Standards for Transport of

Nuclear Fuel Materials etc.outside he Piant or Place Of Bushesぎ '(for ttOSc erect市 e until

January l,2021),an eValuation of the assumed usage condii()ns duttng he service nfe and he

subsequent aging was conducted alld the results are described in W(II)い F.Considerations ofA8ing

ofNuclear Fuel Transport Package"h Appendix‐ 1.

Aging was evaluated assu■ ling that the pcriod of use is 40 yeartt a pa傲 age is used once a year,

and a tram.弓 porttdom pば iOd per tran.spoh is 365 days fl・ o14 a COnServative viewpoint,

Aging factors to be considered for ttis package were heat,radiation,chemical cha1lges,and

Fatisue due to repet社

"e loads,while materials considered for aging were stainlcss sted(bOdy,Ld,
baSkCり,nelltron absorber,aluminum alloy and

(1)Stttniess steel

Sttntts steelis used as the smctural strttgth member of dttis packtte.Aging assumedね

herrnal de8radatiom may degrade he mechanical characterttics due to high‐ t(れperatllre

embrittlement,such as creep(defOnnation),caused by exposure to high temperature

environinents,However,based on he results ofhe thermal allalysis,the maxMlum temperature

during ttansportation is about 3 10° C,which is below the temperature at which the ttrengh

cotlld change duc tO crcep etc.(イ abOVe 425° C),sO hereis no need to consider he egect of aging

in conarHling COmpliance with the technical criteria,

Ag血g assumed in radiイation degradation may arect he meぬ anical charatteristics due to

changes in material oIBanization(embrttlement etc.)cauSCd by neutronと radiation.■Owever,

he naximun dose of neutro蛍 l will be on he ordtt of 1015 4/Cm2,which is betow he dose of

10164/Cm2 at Which mneria1 0rganttatton could change(embrittlelnent etc.).TherefOre,here is

nolュ eed to consider the erect of aghg in confェrming compliance with the technical criteria.

Aging assuncd in chemical degradation l■ lay afFcct the material streagth and cause

embrittlement due to corrosion.However,staialess steel is a rnaterial that foms a pass市 e nlm

on its surFace and does not corrode easily,and thc dcpth of corrosion in the airis estimateS to be



l μm(0.001 mm)per year md a ma泄 mulln of O.04 mm dllrhg the period ofusc,which is a

negligible alnolュ nt of co∬ osiOn COmpared to the hickness ofthe mcmbcr(apprOXimately 300

mm forthe body of a padkage).ThereFore,there is no need to consider the efFects of agttg in

confrmれ g compliance with technical criteria.

Asing assulned in fatigue degradation may cause a fatigue failure due to repeated loading.For

a lining dewice(paCkage body),血 e frequency oftts uses per year is assumed to be 20 thes,甑 d

he realistic frequency ofexpected li■ ings during the period ofuse is 800 ti:nes,butthe frequency

ofliningS for cOnformance to technicai criteria is conserwatively ttsumed to be 4,000 times,Sね o9

the repett count of 4,000 times covers he expected frequellcy ofuses,he repeat count is

conservatively set■ l conducting fatigue evaluations.In addition,assuming that a contai∬ nent

dewice(container body)lid,and lid ti3htening bo■ )is handled one dme per year,a repeat couH

wili be 40 times伍 40 years,but it is∽ nsettat"ely set at l,000 times for compliance wi血
｀
the

teOhnical criteria,Since the repeat count ofユ ぅ000 tilncs cowers the expected l予 equency ofuses,the

repett cou正 ねconservttve,stt h COnducti曜 撤 igue evahttions.

(2)Neutron absorber

Neu僚o4おSOrbers are used for maintaining he subcriticality of a package.Aging assumed in

thermat deBradation may degrade he ttnction for maintahing he subcridcality due to changes

in he material organization caused by exposure to higli temperature environments.HoweveL

based on he remlts ofhe thermal analysis,the mttmum telxlperature dur伍 g transpottation is

about 310°C,WhiCh is below tte temperatば e at which ttis material mchs(2450° C).Therefore,

here is■ o need to consider he ettct of agtt in condmh8 COmpliance witt he technical

criteria.

Aghg assumed in radittion degradation may degrade he Function for mamtainh8 he

subcrhically due tO depletion of 10B caused by neutron iradiation.Howevett even on he

COXlSerVEitiVe aЫ■unption daat the perlod of use is 100 years,the rnaxttnum dose of nellton will

be on the order of 1014 n/Cm2,and the depletion of 10B is esttmatcd to be about O.00430/。 ,which

is a neslisible amount.ThereFore,there is no need to consider he caお ct of aging Jl conar■ lin岳

compliancc with the teChnical criteria.

ABね g assumed in dheillical deBradation 14ay dcBrade the function for inantaining the

subcriticality due to corosi(〉n.HowcveL Since it is h a sealed space hside thc baskct paltition

(Stttniess tteel)and dOes nOt come into contact wih the outsidc ai、 corosion does not occui

ThereFore,there is■ o need to considcr he erects Of aging in conarrning Compliance with

techical standards,

(3)Alumhuin a1loy(spaCCr)



Alummum alloy ls used as spacers and hett tra1lsfer components when Follower Type Fuells

loaded,Aging assumed in hcr!4al degradation may arect heat transfer performance due tO

changcs h he material organ乾就ion caused by exposure to hish temperature en就 ronlnents.

However,based on the results of he therinal analysis,the maximum temperaturc during

管anspOrtation is about 320° C,which is below the temperature at which his material mehs

(660°C).ThCrefore,here is ao need to consider the erect of aging in conttming coalpliance

wia the teohnical criteria.

Agimg asstitned in radiatton dcgradation may arect the heat transfer perfor:llance due to

changes h mtterial organizttion(cnbrittlement etc.)cauSed by neutron ttadiati()n However,

themaxmundoseofneuttondurhgttepcriodofusevillbeontheorderof1015n/Cl■ 2,which

is below the of 102i n/Cm2,which could cause changes in material organization(embrntlement

etC.).ThereFore,here is mo need to condder the erect of aghg in conarinね g compliance win

the technical criteria.

Aghg assumed in chemical degFadation may arect hen transfer performttce due to

corrosion.Howevtt alulnimum a1loy is a material hat forFnS an Oxide ah on iも surface and is

resistant to corrosio文 1,and it will be used atter conarHling that here are■o ab■ orinal五 ies in its

appearance prior to shipment.Thcrefore,there is no need to considcr the erect of ag血 g in

conarmれ g COmpliance win ttle technical criteria.

(4)     ,(shOCk absoお er)

is used as a説ock absorber for Hlitigati48 the irapact of drops.The assumed

aging in herttnal degradation may be the degradation of mecれ anical properties due to he

placement in a high tempcr五 ure envttonィnent,but ttom the resuits of血 9 hcrmal組 江ys軋 血e

maxllnum temperぶ ure during transportation is about 80° C while the temperature during he

actual transponatiOn that has been cotiducted so far is about 40° C.The common wiew on he

thermal degradation ofwood in he industry related to thc package is th証 [1]there is a lack of

literature that can be directly referred to regarding the decrease in stength of、 vood duc to heat

in a high― tcmperature envと onment,[2]he average temperature data of a shock absorber

(W00d)。f a separtte package that has a rack recOrd oftrttsporting spent fuel etc.is evalutted

as about 40℃ to 70° C,[3]as a reSult of conductins crllSh血 g sttength and density

measurements For wood test pieces taken from the packages hat were used for traHlsporting

spent fuel in he past,he energy absotttion performance of he wood was sound z【 nd■o

pcrfor:inance degradation ofthe shock absorber was con角 租ed,[41 bccauSe under the

condttions of normal use,no performttce degradation of the shock absorber has beeri

confttmed,there tts no need lo consider thermal deBradation in confェ rHェins comphance with

technical criteria,as tong as this package is tlsed within the range of he past achievements.



The assumed ag,■ 8伍 radiation de8radation is the eぼ ect on he me(れ 固脆al propetties due to

sttuctural changes(embrittlement etc.)caused by raditton exposure,but since tte maximum

4eutrOn irradiation dose during the period of use is on he order of 10° Gy,and the Bax4ma

irradttion dose is on he order of 100 Gtt which ate below 3ヽ ′【Gy and O.lMG}whiぬ may

cause structural changes(e=nb遭 位le=nent etc.),血 ere is no need to coxldder erFects of aghg in

coklfrming compliance witt techicat criteria.

The assuned aging in ttemical degradation may be the erect on reducing stre■ 8th due to

corrosion,embrittlement,etc.,but sincc tt is h a scaled spaccね ddc tte cladding(Stainless

試eeり and dOes not come mo contatt wih he outsidc前 二五docs not corrode.Therefore,here

is mo need to consider erects of aghg in confrm五 g comphance wm techical crtteria.

3.Mscellaneous

' Numbers of agures,tables and pages were nodirled,as some oftte ttgistered contents

were deleted.

・  Regarding he evaluation of compliance with the tFanSpOrt regulations mentioned in

Chapter F ofthe old SA吼 五has been deleted from tte latest SAtt because it was tttended

to demonstrate that he package complies wih he Japanese trを 【nSpOrt regulaticas,and it is

not relevant to the application in he U,S.


