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Embedding】 datoriELIS and Economy for a Deep Underground Renctor
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I.INTRODUCT10N

In NERI progranl, we highllghted the v■ lue of a
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轟
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The renctor With uranium fCrtile material has posit市 e

watcr‐co01ant vold coefrICient,80 1o get a negative void
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thOriuln fertile material prOVidCs the negatiVe void
coofficient withOut the nced lo haVe a neuiron―leal【y

W榊 l此魃 轟]∬戚
椰伽憾lJ[指   重

ふttth』I淵「蠍r∬inlttTe糧鶏i潔 .

聯I盤lr曇鮮慰慰 li撤盤

steanl turbine.To get this high― presSure difFerenCe,thc

v■cuum colldenser is located far above. lrhe pumping‐

pressure difference circulating  water in thc regular

BWR and PWR are, respcctively,2 atm and l.5 atm
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design can be of thC modular type、

II.EMBEDDED R工ACTOR

A.Sacharov and E. Tellcr 131 propOSed cOnstructing

LWR at 500-1000 meter dcPth.

repnir5 0r eXCha]ge the fvel.

蟹 嶽

猟i静麟煙11∫囃猶1構撚
a  seriOus  probleΠ l,  especially  in  high―presSure

environments.Fine ttand can be casIIy drained,but its

solldincat10n due tO Lligh pre38ure nlust be provcIIted^

Tar is solld at 10W temperacurcs but can be liquidrled

in high tCmperrltures so it cOuld  be drnincd by

incr02Sing the tempernture,although it iS h,rd to dO
tho lⅣork in thC urlsllitable environment underground.

Nevertheless,utilizing a cOmbination of these materials

with  suitable  structural  mnterials,    reasonable

embedding conditiOns can be attaincd for getting high

pressure for reaCtOr、、tem`

By enCasing no1 0nly the reactOr and co01ant ducts,but

a130 the turbine,  9 high‐ prcssured WOrmng fluld can

be obtained for generatin=the elcctricity with high
efrlcicncyo ThiS appronCh reduces Waste heat and
smbiHzes the thermO… hydraulic Systcmo The outlet Of

the turbine and condenser scction shOuld be at 10W
pre5Sure Which is mainmined by a rather thiCk pressure

container unless these components are located near the

ground'3 8urfRCe.

Brnいedding  the  ●Intire  reactor  System  preVCnts

=u1110tinertype rupture Of the coolant ductt and theothcr serlouS accident conditiOns  encountercd  in
reactoro operatet1 0n the earth Surface. lrhe earth's
prcssure iS directly lmpOSed ott the rcnctoら and so the

thickness of th, Pressure ve33el and the c001■ nt ducts

can be reduced, CVen at high pressIIrel this enhances

the thermal efrlciency.  The reactor vessel Call be

manufacturcd in a factoη r and transported tO the SitC

by IIghi transport equipment.Further,by ndopting n
mOdular ttpe roactor,the costs oF cOnstructIOn can be

lowcred subStantially by ■55embly On site, CVen fOr

large¨capaci●7 plants.

I口 5talling a nuclCar facility deep undergroIInd affordS

部 亀∬
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lingo  Sei3miC hazards are

reduced. ThuSっ the are8 0f emergency evacuation also

can be minim2ed, ■nd thCre is pOSSibllity of

cOnstruCting the NP rear a COnsumer arc8,aCCOrdingly,
thc expeisive COnStr■ ●tion of lenざ hy high… vOltage

eleCtricity‐ transllission illlCs can be avoided.

The deep undergrourld enVironment h■5 been Studled

ldttta里,1:h盤:Ⅵc∬Wlr凛∬薄¶
techno10gy for theSe pr可 ects has been well explored

Figures I.1‐ 6 are taICn from a paper on the JNC
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expenSiVe. A detailed coSt evalllation still iS required。

lV.USE OF MOUNTAIN REG10NS傾 ORIZONTAL
LAYOUつ .
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FiLruro II.2 shows thC l■youl of the Hom∝ tRke gold

mlliCS。

FigurC III.l ShOWsthO Kamiokュ nde ditector of neutrlno

and ProtOEl deCay.
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v.OTHER TYPES OF REACTOR

In the above tVC disCussed the BWR type reaCtOr with

驚 ‖[撫 l観
generated,We can uSe the earth graviサ in thO Salne way

as BWR.

thc steamed tllrbine.

vI.CONCLUS10NS

deep undergrOund inst91latiOn4

理Wぽ『1:鰤耶押1ll鮮
undcrground.

The deep underground site minilnize the evacuatlon

areal and by 10Cating the rcsctor c10Se to pOpulated
arca,trangmission linc is sIIortencd,ュ nd many reactors

operatlon(mOdular type reacto⇒  aE lhC nuclear park

redlLccs the cost of building big faCility.By embedding

the reactor into earth, thC facllity becOmCS fOr
sei3miCally 301id,thc many colnpOnent such as presSure

vessel becolnes light and can be tranSportable. By
proper choice of the embedding nlatel・ ial the reactor

and the cthOr●OmpOncnts can be acceSSed by V01ding

them withOut difrlculサ・ USe Of the mOuntainous area

For nuclear facllity should be congidered aS the
alternatlve option for easy to actess and building ill

future.

Here,I ha■7e fOCuSCd On the light Watcr reaCtOr,but

this concept can be appIIed to the gaS― C001ed reactor

th3t requires a high preSSure, and doubtleSS, ■ lVill

apply tO many Other types of reaC10rsi

A cOncern that it iS very cxpensive to construct a decp

lLnderground facillty i5 misI● 3ding, and indCCd, the

construction Or reactOrS deep underground becomesュ

Inore re■ lIStiC PrOpositiOn, especi31ly in View of the

Septernber llth attack on the WOrnd Trade Center
Twin TOWers.

Also,for defending  peoplC from nuclear hazards
should a nuclear pOWer p18nt be bOmbed, it WOuld be

wise tO buIId fature reaCtOrs deep ulldergroulld.
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