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ABSTRACT

In this paper,I discuss the advtttages Of sithg deep tilldersolmd a hiま
―COnvcrsion reaё tor with a Pu― Th

fueled tiま t― heled assembly,wheremぬ c iel has a long bllm― ■,period.By putthg tis reac,Or far under

the gollnd,heatcを m be removed passiveけ nOt OIヨy durmg a steady¨ state rllll and also m enlergencies,such

as loss of coolant alld 10ss of on― slte po、vet hcnce,the sa■ ot/ofme reactor can bc lnuch lnproved.Also,

ぬe reactor can be buヨ t near a consumer area,alld the evacuation area around tt accordhg″ mm血iZed.

This Tproach reduces the cost of generathg electriciサ by el血hathg the cOntamer buildhg alld

sholtelllllg trallslrllssion lhes.

心TTRODUCTION                                     ヽ‐

The concept of a high― conVersion light water reactor usi■ g a hiま cOncentlatlon ofPu-lhel tight-lattice

was proposed h the Nuclear Energy Research hHative sERI)PrOraln[1]」 阻iS reactor has a hard

nelltron― energy spec― close to thtt of an Na― cooled frast reactor,so that O hiま bllm― up of ielcan be

obtahed.A reactor wim tlranium trtile matenal has a posi五 ve water― coolant'oid coe」五cient;tllus,to

obtams a negttive void― coel五cient,a pancake―″pe nat core coI通 gtFation is n9eded,Or a ftlel assembly

wiぬ a neutton― strealnhg void section[2]ne latter option reduces neutron economy.lme use ofthorium

trtile mtte五al,however,providcs a negttive void― coefEciellt without havhg a neutron― leakγ  core

conflg■ lrttion;饉e neutton economy accordhgly is improved`週 d ahi」ler bllrn― up Of hel attahed

compared with a reactorヽ Ⅵth llrarullm fertile lnaterials. IIo、 vever,the pllmphg power requtted to ciculate

the water coolmt has to be substantially hcreased to remove the high― densiサ heat iOm a tig賦 ‐latticed

heled core.DllElg stea(″ operatiOn,the■ ow ofthe coolallt call be mamtamed by mcreashg tte pumplllg

po、vcr several tlnes above tliat ofthe regular L｀ ルR But,dllrmg emergencies,such as an outage of on― site

po、vcr or loss of Coolant,heat removal becomes serious problem.This accident scenario has been analyzed

in detail,祖 d an experhental stLldy On heat removal ilom a tightlattice is plalmed h the」 apanese i

resettch pro_grar_.

PASSIVE HLへ T駆 レIOVAL

To、vithstand tt cmergcncy ofloss ofpumphg power,a passive cooling systett is needed to remove heat,

such as ushg the natural circulation ofthe coolant_Here I Propose ushg a tight― latticed

water reactor embedded h a dcep llnderyound location,where■ will bc cooled by the natllral cttcuは lon

of血e water.A hiま preSStlre difference beか
^/eenぬ

e mlet ttd outlet h the narrow water charmel of

the tiettt lattiCcお generated by the di∬erencc h訂Ⅳiサ fOrce b9加/cen the low densiサ ofbOiled wtter ttd

the high― densiサ Water condensed a■ er the steam passes through tl.c stealll ttlrbme.To achieve such a

high― prcssllre difference,the vacum condenser must be located far abovc the boilhg water react9r.The

pllnlphg― pressllre dttbrence needed to ciculate water h a regular BWR ttd PWR are,rcspecively,2am

and l.5am,equ市 alentto a 20-15 meter dittrence m wtter height.For ollr hiま cOnversion(HC)L｀ンR
wltlo a tight laiice,tine dittrcnce m p■ l」nphg Power iS hCreased severaltlnes;a water heiま t ofmOrethan

80-60 meters is needed to naturally ciculate coolant、vater_By puthg the reactor deep underyound,therc

is enouま spaCe tO getsuch a hiま pressllre dil~ference betteen the lnlet and ottlet,relyね g on llle

densiサ dittrence be● vecn the stcarn section and‐ dlc water which is condcnsed ater passね gt缶ou〔鼻tne

stem ttlrbhe and condenser; 1l ollr co董 igllratlon,botll are located er above the reactor vessel.

By locathg lhe reactor even deeper,the pressure unposed on the presstlre vessel is increased by the

raVitational force ofthe s「 oundLg earth.´ Vゝ/ater pressure of 100 am and 150am for a B恥弓R and

aPヽVR can be pro宙 ded,respectiveけ ,byぬ e earthゝ pressure tt a depth of400-and 600… meters.

The pass市 e coolhg system ushg natttal ciculation conventional″ prOpOsed is opertted h an


