IXRILF—R2RFREICHT B IEERLAMOGA
ACCELERATOR TECHNOLOGY POTENTIAL IN ENERGY SECURITY

AT ABO) R L A, KTRERER BO), iR D), Fh ek D)
Kazuro Furukawa **5:C) | Fujio Naito ), Motoyasu Kinoshita ®:©), Taizo Shibuya™), Ritsuo Yoshioka ™
A) High Energy Accelerator Research Organization (KEK), ®) Thorium Tech Solution (TTS)
©) Thorgate Energy (TGE), P) International Thorium Molten Salt Forum (ITMSF)

Abstract

The importance of energy security is increasingly recognized, particularly in countries with limited domestic en-
ergy resources. This has created a need for diversified energy sources and for the evaluation of appropriate options in
terms of cost and safety. Although nuclear energy was once expected to become a major energy source of the future,
increasing costs associated with safety measures and social acceptance have made its future uncertain. In this context,
thorium molten salt reactors (Thorium-MSRs) have attracted renewed attention. Following experimental demonstrations
in the 1960s, large-scale development was not pursued for many years, but development has recently resumed in several
countries. Although the fissile material uranium-233 can be produced from thorium in a molten salt reactor, achieving
sufficient breeding performance remains technically challenging. An alternative approach is to use an accelerator-driven
external neutron source to convert thorium in molten salt into uranium-233. This concept is referred to as an Acceler-
ator Molten Salt Breeder (AMSB). An energy system combining MSRs, AMSBs, and chemical processing facilities is
sometimes collectively referred to as THORIMS-NES. Such systems may also be applicable to the treatment of nuclear
waste and excess plutonium. Although the accelerator technology for AMSBs is closely related to that developed for
accelerator-driven systems (ADS), a full-scale AMSB requires a large accelerator system. This study therefore examines
the possibility of a phased development approach to AMSB technology using smaller accelerator-based neutron sources.

FEAFIC R F 72 e SRR B D e ST E 72 h3, AR

1. Lo AT E - [k < . BRHEA R Z AL
- 7% Y OREDIREATS [,
gy spcsEnatommian: e U s

%o THD, ik #@@T@OT%E@E%§®ﬂ@ﬁ‘;@ﬁeﬁﬁﬁaruvA%\mmmﬂzefﬂmﬁar
6% j‘ & ﬁﬂﬁﬂ))\_ﬁ#.ﬂ L% 5 e @ %o ﬁﬁ@ U 7 AKERIESR (Thorium Molten Salt Reactor: Thorium-
L, PR *;“% iEo L S HERDTED ., Bfe, BORE LI HEREE TR
asns Bk BEARACT AL ATEED ey onTis, METHE kD, BN
g s , FUF TR & 75 5 (BB D 1 L, f7AMFALFE,
LESHERATAS L BREREIRALVE g 1 v 15 TR %, SEHHOABRIC & -C

C¥ o e R %A% RO S KIGICHR(LT = BT B 5, Ero, WURIREL,

DD CRAME DD T B, Tl Fill, K
PR L0 LD T AN F—FIS, BAATE o gt ooy o FEHORTE

POHIERHELTE D, SHAHHBREINC I ENCT e pe )y 2% 37 3 BUPEL L 3 3 Thorium-MSR
Vo T 77w h 2 LA ) LW ke RIS B T ic i, BT OB
TINF—RGH, DROUNCRIMOWEDTET 20 “ghapmmcn sy 5> 233 2HRINCHEES
55 2 £t B HIBIFEORE £ o ORI 6%%ﬁ$%t&g ZO—or LT Mﬁ%m;é%
AF¥—r LTHEERTER 1] FLF I T e c. ;
‘)ﬂ?:\ 35\&;%%7](?2&11\ 2R TRAT L:Cf?:" ;ﬁi?hj &:}i ﬁéﬂfﬁi@ﬁ@kp (Accelerator Molten Salt Breeder. AMSB)
T T e LS X SRMARDUDS MRS ATOS (6,71, AMSB OMEBHICI, Mk
AoN% 20)0)\ H TR ?k)ﬁ?j{(’%ﬁﬂ%@ﬁ%ﬁ PREREN AR S (Accelerator Driven System: ADS) & 3t
EHZHfETH T, HEDOBKIFIZORD 2 INE/KEUF T REMNL . . ST - SRR T e
HERLIN, ZOBRREEFE LTEKRL TV 2], DEIFEDE S TN D . —Fi ﬁé;ﬁ%%/;%ém'cma
EABRRHFEClE, BRIERZAEMRET 272912, #H AMSB Cl3 1 GeV. 300 mA. F7% b5 300 MW 0)1:“-—
FERRLZIFAMCED L. B AN - "f’éﬁ@%ﬁéiﬁ&&iﬂé&; AHIH DR S NTE D . —iBH7 ADS s
EoTY 7y TN =0 DEFURIL L LRI 2 s s s 58 L 5 3. 2 0RDEBIC %ﬁﬁ
B LZRECTHART SRS A ZAVBRRED Do ypimo) A\MSB o %7 5 2 BIFT 5 & & 3AHTIRAL,
COMET A 7N RRLEE BT DRIRBA L BB 5 - cpogezecix, VIR b & B AT 5 o

% AMSB FHFEDAJEEMICOWTEE T %,

* kazuro.furukawa@kek.jp



2. JERMENF

5, BRBEFICOWTHER L2, RIS INE
KEF DRI BWTEFERBTE 2 R-LzT7 LY -
T4 N—=20%, BAERICINEKSKIFZEH T2 2
CEBEELTCOW DI TR, BEHUNCHFEHT S Z
PIRERTERLEZI TV, F2TC. A—2 Vv VH
SFFEFICBWT, KD &R Y 7 AERIER OB %
WCHLD #A, BIZIEFTE & LT 1960 ER%3 I ERIE
EEF (MSRE) % 4 FERIEHWCEA T2 Z 21283 L
72o B U Y AKEREIF ORI 22 B R R HEE L
100 /7 kWe D FE B AF ORI 2K 2 Tz,

—H. 1960 FERICIIFFAFE & D AT ER XN
3551220, KERZRFLWEFFEORMAFEZEILL T,
KA RS e BT WA H o BEBICe 2 Yo 72, K
ENCIEA R - AMAEEICHD, TEEEHAI L =
VABEBHEINT W, T Y « UL UN—THRREE
HEDEW MY T AEEEF OB RS R ERL 22
B, WEHADPHEERITIATLE -7,

ZDOIZAHARTIE, HERKED SBKIFEZEAT 2
—7. v 7 YEROAFLE RS L CEEEEE OE A
R ZLRD T W, BAFTIEY 7 Y ORMEDY 5 >~
235 B HIBE TR AF -2 B35, 100 514
EHEET TN SO IENY 5 > 238 AT
5ZEMNTERY, EHEEIEFTIEZDY Z > 238 %
DHEEDH BTN = WK T 3 Z 2T BER
BREX B2 eI THo 7=,

FU Y ARRMERTIZY 5> 235 ZRIHTE, MUY
L 232 % T Y 233 ITREEE L TR R IR B 5 2
HTES, HAFICWE NI Y LAY VD 4 BFEL.
L7 7—Re e dbCEH NS -0, FEHENCIEZSE b
VY ADTFEET b,

MUY ARSI OB DO— 213 Z DMK ATFETH
3, FOMic, BEEERE Y UTHE LEHEM b 3R
B7z8, g B 5, BERBREIOWE Y UTH A
ENBZINIA=ZT LEIEERTKEZREZIES =D, K
FRIBROAREED D 2 25, ISREIFICIZZ OB D 1w,

AR CIITTENE R INE =0, [RWEKRTLEY
SUNEEZDIENTED, —RNRIETS T
WEERT ORI 2 B, IR RIRTULE T 3 25,
RIRREL 2RI S 2 2 U LRSI X2 D
EE TV, S HITHEHAM & LTKEMF S BIKIFIZTE
H7% EFTHIRER 300 EXTLA TSNS, BAIH
DOIMFBICHIR DD % 23, MEALEIF I 700 EREE OEH 2
EZoNTED, HEOBOMEBREL KDL BT,
EH% BT 2 0ENENDOTEENEDEL 75,

[NURPN 3= i=0 SR AN a2 I = =PA Y TN S Sy
KT 272D, TAEY « UL UN—THRIEXERIE
ZRLEET7 9LV F T L 7 0bRY Y7 LADRE
1 2LiF-BeF, Z3&IRL 7z, ZORSGEIXZ ORISR
DT7NT 7Ry b EHAGHLETER “7 1) —X” 2 IE
BENTBh, AENHTRER LG T, ZXEHEND
THEHDOER DL, KKPBROBBEMEL 2V, 20

VS CIIARE L it T 208, KICIBT = IREZ R T <8
EXANT 272012 T TIERAT % OF2FHT 5,

205KWe  /ESARMERELR (FUJI)
200MWe SMALL MOLTEN-SALT REACTOR *FUJI"

KRS RER
(STEAM TURBINE GENERATOR)

mmmmmmm

Figure 1: A bird’s-eye view of a typical MSR design.
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Figure 2: Overview of the concept of THORIMS-NES.
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