.  JAERI-Tech | l!IIH|IIIIIIIQIIFIJIIOII\!LI_)IIEI)ILIIIZIILIIIIIIIIIIIIIII
| - 2005-057

HEZFEICEN DB EIFY 2T LDKRE
— KRB TR AL s e RS 27 L—

g it S MR WSk EX

BHERFHOARF
- Japan Atomic Energy Research Institute




AU~ ME, BRETOHEFTSAEHCAH L T2 EREE T,
AFOMA bR, ARETHUEFEERTRERR (T319-1195 KMRIEH
W) HT, BHLBLLILEE, 2B, ZORMMBENRTFIARRERLY S —
(T319-1195  FKIRIBIBITERR S H KEFNHEFHN) CEEI L SERBEMEB %o
TBYET,

This report is issued irregularly.

Inquiries about availability of the reports should be addressed to Research
Information Division, Department of Intellectual Resources, Japan Atomic Energy
Research Institute, Tokai-mura, Naka-gun, Tbaraki-ken 319-1195, Japan.

© Japan Atomic Energy Research Institute, 2005
WEFRRET BAREFHHRER




JAERI-Tech 2005-057

AT EMICEN DB NYE S 2T AORKE
— RIEEH T A F) A L 7 MBS NRUE & 25 I —

B AR T AR R IEHT = R ¥ o A T WHIZEHD
B Rl T R SR ERS

(2005 %= 8 H 11 B%#)

AOBEHLEABH CONBILF—ORRIL, AFE - BE - REERPLTHY, £h
(IR 2 = I A F—CHANTTRETH Y . ThOOREMWARBME L LT, KIEEHT
AR L RS v A T AN S R T ADMLERERI LTz, TP HROAOBES S
FEL., BREND TRLABRZELVAOBNMATRHShZET PTIRBVWTC, AOOEHER
EREEE L 720, HHCBT AREAT IV —ORRBEERRE CHL - L AR LE,

Eio, HEREMEOBAL SRR OM X HHHRE, MHRBICOVWTHEEZBZ 2V, K

A OH LB, HAMEOLIE L BEERROFE L LT, SEEVINEYERIR L Oa % Rt
L7, ' | :
WiT, HUBBAA S A7 ADOBIRORE R EET 27012, AR 10 HABREOREER L
FREHMHETVEREL, TITLELRELHM L, ST EE L HEMRE 2Mm
 Z. B 100MWt (MR-100G) % 2 B3R BT 5 2 LT & 0 Z ORAEERTH O Hus B ke 43 T 6E
ThHILERLE, ¥, ZOHRBHHE L AT AT 40 EROEERBRICBEVTH, )]
BEHIC L > TEOHBTBRE R EDHRET B2 L bbholk,

EbI, RFFOKRE SE/MULT ZSENPD, BFFORE SERE L, BEMICKIRE
T%mwk%é&&ﬁbtoaxokmmMWM®ﬁﬁmm%mnt%éﬁg{\%@ﬂﬁmw
BHIBEI Th D LBESNAZ L2 5, 1I00MWL OE TR REB CX AMTLERPERTH L
DRRENE, HEIEFOBEEEICOWTRE L. BEIHAIC I 5 KB T 22 IR O BATAIRL 1% % 5
WL, ; |

REHRFME LT, BB S A7 AL LTHASEOKRE W ELOBBICRE S
TRBHARA T =L BV AT b L ORFHELBR L. RIBEOHEIIE, PMRETFFVR
T AT L OHIRBMR S AT ADFRENTWA Z L FHALNIT LT,

KIEEHT 2 FIAT 5 RBRETFIF VAT ABEA SN A BBIIE . ZOEROEHIC
AR AR 5 VIR E AN L ERIICREAT S U R VT OV THER L,

HHERTIERT © T319-1195 WIRIRIRENERBIERT (5 B4R 2-4
R OMSIATEOEN 1B RBREARIERT b At
RTINS R R & —

2R GeAE R



JAERI-Tech 2005-057

Examination of a Distributed Small Reactor System with the Social Acceptability
“The District Heat Supply Small Reactor System Using Deep Underground Cave-

Nobuya NAKAJIMA, Hiroki TAKAHASHI*!, Tuyoshi KUSUNOKI*2and Nobuo MITOMO*

Department of Nuclear Energy System
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura,Naka-gun,Ibaraki-ken
(Received August 11, 2005)

In the specificétion of the expenditure energy in Va big city, air conditioning, heating,
* hot-water supply, etc. are major important targets and could be supplied with comparatively
low quality energy. Availability using small reactor sited in deep underground cave was
examined as a district heat supply system. )

First, it was revealed that the reservation of the energy for public welfare in a big city

became an important subject because the urbanization of population will be remarkable by
the investigation of the movement of population in the world, not only in Japan but in East
Asia where a huge population growth rate is predicted. From the viewpoint of a social
acceptability, the contact points with a distributed small reactor system were examined to
resolve a social structure-subject of a big city through investigation of the éity environmental
issue and city calamity which Tokyo holds.
7 In order to estimate the scale of the heat source of a district heat supply system, a
virtual city model was set up about 100,000 populations. The required heating capacity of
the city was calculated and it became clear that the heat can be supplied by‘ installing two
reactors with thermal-power 100MWt (MR-100(3) in caves. Moreover, it turns out that the
system will also function effectively for more than 40 years. |

Since the big city in Japan exists in the deposition ground near river, it is assumed that
the foundations strength is comparatively weak. We examined the possibility of
constructing a large-sized underground cave in a weak ground and recognized that the

technical issue about a cave behavior at a large earthquake, etc., can be solved.

* On loan from National Maritime Research Institute
+1 Center for Proton Accelerator Facilities

+2 Department of Research Reactor
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The economic efficiency of this system was compared with the natural-gas boiler, and we
confirmed that the district heat supply system by the small reactor is excellent especially for
the case of long-term system operation.

Keywords: District Heat Supply System, Social Acceptability, Distributed Small Reactor
System, Urbanization of Population, Natural Disaster, Deep Underground Cave,

Quaternary-deposit, Earthquake Resistance, MR-100G, Natural-circulation
Reactor, Risk Evaluation.
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