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Abstract

To develop a tritium breeding blanket for a fusion reactor, irradiation tests in fission reactors

must be conducted to obtain data on tritium production / release / recovery performance of the
blanket.

In-situ various irradiation tests have been carried out in Japan (JMTR) and Europe (HFR) to
investigate tritium release characteristics from ultra-small LipTiO3 pebble (1 mm dia) bed.
Tritium performance irradiation tests presently focus on Li2TiO3 ceramic considered promising

as a new strong candidate for breeding material. This report shown the present status of in-situ
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irradiation tests carried out throughout the world. An in-situ irradiation test program on tritium

release for partial breeding blanket module is presented.

1. L®Hi

BRAFEEATRIAF—RE LTERTH IO, RAFBRE CERACL DR
¥ BRATRNX—LERL AR Z L2775 MM TEFNICEET S Z
LHRYLETHSB,

Ihii BRETHL NI FOLAOEAE - ML, ERBERIETER SR A 2L
F—DRIRXNF—~OFEHR, BIBBOEKIIHTIHARERSEO I~ OXELE
BEAL. BRETRXNVX -V AT LODERBTHLI Iy NIRBIRHT— ¥
RUREH - NEERORIBLATHD, K, RRKFELRZVW NI FULAREDOA
CHEEMEBICTA A NI FUVLMB T Iy FERORIEIARTRTH S,

EREAREFOBRESRHIFRZIBRAELKETITDOATEY, Zhb0BEaR/HTE
JORHEHLEIELRERAEMM L ERREBAEERSFE (I TER) OFZ 5 Table
R

Table 1 Major design parameters and candidate materials of fusion reactor ARAETO
Y F o A
SSTR ARIESRS Pro-DREAM ITER
Tritium Breeders Li,0 Liquid L0 LiZtO, Ty bR
Neutron Multipliers Be Be Be Be
Structural Materials RAF(F82H) | V alloy SiC/SiC 55316 HRABR T
Coolants Water Liquid Li He Water
Intet/Outlet Temperature | 285°C/325°C | 330°C/610°C | 330°C/610°C 150°C/190°C Ty bH%
Max._Head Load | MWim® 048 MW/m® | 0.3 MW/m’ 0.5 MW/m?
Max_ Neutron Flux S MW/m! 5.6 MW/m® 1.6 MW/m? | MW/m? OEMEICE L E
Neutron Fluence 7 MWa/ m® 14MWa/m? | 6.8 MWa/o©’ 13 MWa/ m?
BEHBEOLD

FRAWERERRILIST-SYORBL LB, Y707y P RBEEHORHT—¥ -
RAULERERAHIC, RBREOBYE D2 LICL2BRNRBRREBAR VKN CHE SN
T D,

IROORERBROBRREBET S,

2. REEHMMT Sy POER

Ty MIBEME, ) FULARARBHM R P FHEEN OBEEM RSN L%
REhd, NI FULRBEBEMIET Iy FORBIZObOXHEIBEETHLI 28F
THOMBTHY, TRXNF—L X7 LE LTHBSFOER - HRECHEEIRDI LD
Thd, EbIZ, 777y MBEKRBRIMMOBGRR TR TS Z L HaTRICRI S
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NTWa8, M FUVLHEEME 777y MBERLBICRBTSZ L IHETH
5. M FULAMBMOERR TS 7y MBEBOEMCEBE LD LTk
5, O, HEEFABESMENT. BEMBLRRIC, T XALX¥—FE LToHK
WHIRIEEZTO> BMEETORUEFOR I KRES FDOI2EERRMETH 5,
FNUFoLEREON, BEEBEMIZYFVLEEFTH ETI IV I ATHD, MM

M7Z7y PORBIZRMINT, BRERISTRET I E=XAX—FHF LY F
VALDOTREEICELY, BREFOHEGBILER N FUOLRMEERTHRE LS
5, EEEEAMIL, REHBEMICEXTHFMILZETHY, SVELEELETIK
B, PHETFEICL ) BAERASER T 5,

8Li+n — *He+T+4.78 MeV

Li+n — *He+T+n’-2.47 MeV

EEHEMEM L, SOBAARBICBENRIPTCEOREMELREL DD, AR TOKSR
BREFALTHYRREREICREIN, ERBHEND P F 9 A2 HEMICE O

B HMEER T
Table 2 Main function and baseline properties of ceramic breeders ®. Ei- Table 2044

Function Required Material Properties (1]

High Tritium Breeding Ratio High Lithium Content HERERIND T, BHEH
Eagy Tritium Release/Recovery

Proper Breeder Temperature Control High Therma! Conductivity

Soundness High Neutron Irradiation Resistance IR b 5 8 N
High Mechanical Properties
Good Chemical Propertcs BN BRI, BRI
Good Compatibility

Safety Low Activetion 25 Ak -
Low Renotraon to Coolant . ALFRRENE. Ehi

Productivity Easy Treatment B AR PBQ#%E%(:B

TOMEREN. BNV F U AKHEYE, REOFIZIRERETONAS, Zh
T, SESERLIGAET IV I ALOVTHENED LN, ZOKR, EEMMEH L
LTHEVWAESEZES LD L LT, Li0, Li,Ti0,, Li,Zr0,, LiSi0,, R U LiAl0, D 5
BOMEBIZOWTORBRPBAELEDONTWVWS, BEHEBAMEOKEFHORRK %

Table 3 &R T 2]

Li,TiOy I DEMM S R THLBELT - FBKBIEFELTWEZ L BNBRENS, &
BHIZOWVWTH., 8K, NI FULAOERR, BERVCHERNBRERNDHEICHET ST —
ZRRRLTWVWE,

BiE. BX, XEH, EU, e 7O0F8BTHREIATVWAIREFRAT S v,y b
BUHBSIC I, BEEEMIL 2~3 BAROET I v 7 ATHY, EFRHEEE
KEDEARPRIENC L 2HBEP LTS L CEN-HRTHEMIRBERINS,

o ZORDL, BHEL NI FULKRNBHEATIGREH TH 26,
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Table 3 Materials data base assessment for solid breeders DS, FRFhOMEHIH LT
o Breecers____1_140 | Li;m0, [ 10, T80, T i, DEUNRIGRH . F 1S R 0. Lum 12
v o - T i E@ﬁmmwkﬁéﬁﬁﬁ@%§
S v S T N BRI AR I
T N Y B e O B POTHRARBERRE DA T
e R R B VB, ZOFMEE RS, BAIER
B S e A B 5 b BB S L TR
. S ——— RUKSHBOME, KEMEDSH
sy |.0 | 4 [ 0 |0 [0 BE EIA MEOBAND, B
a9+ 4——2 + 2 1O BRRXEBMEELLTHETHE

o N I T LRHONCED Doh s, £
Y S A W B S FUBR L~ O b TR R (15
o N W N B S ~20%Li MAERE) (51 B EHEO
B e e b, B2t L OFES LETH
B O S S B, &bic, AAIZYF Y ARKE

Q o O e 100% A EHH L DBAICEH> TV 5

D HWRKNPLERLEZYFIAD
FIRE A EEEREHE OBHAE S FoAY 4 2 LOMES BT AR
BRI OB L RES A TS ),

3. BB 3RERROBR

HARICBITD2EEEEM O in-situ BERBRE LT, E£5 K% THEFE) 2HO
T1Tx %8 RO B ARFNFRF (UFRE O JRR-2 GRAHRF) &MV VoM
%&[9 - 10] 72 5T JMTR (Japan Materials Testing Reactor : KEEMFZRF) #HAL
72 oRIENT-1 BT P a5, KTz, RIEEMAA S LT ORTENT-1 2 >V R
B D,

1 FYFoLARMHMRBHAR (ORIENT-1)
3.1.1 #¥

IMTR Z Fl 72 in-situ RENRRBRIT, FR I0E2 A IR TS, KBEHHAR
ORBIE, BEEMMOERRY, ChETORRIAEBLTHIHSVE (1005 B
B) t-oTEY, BEHMEMOMBBRABROL TR, 7507y MEELEEL
ERERBEFETHDL I LN EF O S, ORIENT-1 Tk, BE@EMME L L TER
BT PV FULARHBENABEFE LTEBIRTWAHYFULY AL Z XA b
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(LinTi0g) P/NEREVT, LiyTi0g 26D b U F U LABHBEELZF TS, JNR &
A in-situ BENBRBROBES Fig. LIZFT, BB, P F T AOHIX. AR
BLIEASA—THAEBICTIT-TWS, THET, MR T4 470 (1A 701
=25 ) ORBEBETLEDOT, BonkEREER<D,

—

Sweep gas =
outlet line

3.1.2 RHEHXAR
BERARLE LT, &8
ERETCHELLERL
mm @ Li,Ti0; 8/ R % A
W7o, LipTiog SR/NER D #¢
t£% Table 4 1277,
ORIENT-1 TH W T\

— ZBRHERREOEEKN %
Fig. 1 {Z7R%, KRHER

Fig.1 Block diagram of irradiation facility and virtical cross-section of in-pite mockup.

BARIZ T L7 LipTiog

BNROFRHE BN 134g Thok, BB, Li,yTi0g /RO FREEo~Hikiz, 8%20x
'260mm Th B, Eo. Li,Ti0, BUNROFHEBOR 0 112, BSEEKE LT, RY YA
(Be) BUNRRERIFE L=, KBEABREKIZHIT D LiyTi0; #M/NERE R Be $/NERD FEIH
OB % Table 5 (R, BHAREKNOBEHMZ, KEEHAAETHZHNTH
3EEbIC, BEHAR GRS (SPND) ZAWVWTHMRMEFRA2BELE, BH
RREOPHEFRIIE, IMTR © K-2 BEAL (Al KHEH : OMEE : 0.25V/g) TiTo
T, 2B, KBRAOBRGHFHEROCHEPHEFIITE «2x10' n/cn?/s, 2x10"

n/cm’/s Tdh 5,

Table4  Characteristics of Li,TiO, pebbles

Propertis Value

Density 80.1%TD

Sphericity 1.11¢av)

Di 0.85-1.18 mm

Grain size 3 mm(av.)

Collapse load 22-30N

Impurity Na;50ppm, Ca;41.4ppm,
Fe;75.3ppm, Cr45.2ppm,
Si;61.5ppm,

Table 5 Main specifications of pebbles packing region

Li,TiO, pebble packing region
Packing fraction 62.0%
Loaded weight 133.5g
Length of packing region 261mm
Be pebble packing region
Packing fraction 61.2%
Loaded weight 289¢g
Length of packing region 262mm

BEARENCERLEMNYF Y
AT KBEEMLIEAY T LAH R
LY. LiTi0; B/NERFSHEBE R A —
TU.FACEBLERAL —THRE
BOBBEBICLOHBIIN, 28,
AL —FHADH BRI 200~ 950
cm’/min, AFEFEM AT 100~ 10000

pom DA TELL X B,

3.1.3 VFTARFALZXA}
RUPRPHD MY FU AKRHMBR

BlLEBORBRHARICBIT S
RTFEREEED N Y F 7 Ak
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Fth& Fig. 21C Y, o, £ MU FVLRE (HTHHTO) RUH A b U F U rft s
(HT) %, BERCHE LM GHS YO NV FUOLBEL A/~ HAKE. Bl
FOEARVCRECLVBELAEERLTWS, £/, BEBREIE, Li,Ti0; #/IR
FEBOPOLRE (Tg) 2RKRM/ELTERLE, KEEMD. Li,Tioy 8RR F5
DPLRED 140CORE, MY FULADOKHBBBINDZ LB RS, 28,
IO LipTiog BN REEBO - v PEHERX 11I8CThHot, /2, T, P EREE
. NYFULBRHEBEEMTZ - EXHLNIIE- T,

o gas ot 2000 Trin| o At o BT BIEIBORHARTIL. T, 0L L
e | L b I EARBK 2 b B & B A A
_ ERT B LBBRL AR, THE.
itz K537 30ppn L FTEEER TS V1
Soolf [l — TRy s ANT R R M T C
Lot [E ol R b M b b &P A AR
i N B ik, MHRKOME, BERRE
ohwoim DRESORIT., LVAIBELLK

Bapond o oy . 10 . BREFRATALENRS DI EBRBE N
Fig.2 Results of tritium release at reactor power-up. 5,

AL —=FHAPOKEREMBEDOEE
£BPYTFUABHBHEOEE LRS-, A — 7 HAFKEE 200 cn’/min & —FIT L
KRR % 10000ppm 2> 5 1000ppm 2 84> & U 1000ppm 2> & 10000ppm (ZHIM L 7=, X
HREMBEZEY /M LUIZHE, —FHOIC N F o AKHEERL /HBNT 558, 85
FHMBEC—ElIC o7, —EBICR-7EED MY F o AKHMEX. 1000ppn &
10000ppm THL, E LAY ENEI R o, RAKBBMEORE TIZ. MY F U AKBH
BICESESRVWI EHBLMCR- T,

AA—THARBERERCRBITA M) F U LABHEHEORELHA I, RA—FH A
MBEBOKEILLD MY FULBMMMEL Fig 3I0RT, TORKRE, A/ -7V AKEL
200 cm’/min 725 500 co’/min KEELTH, HIBMYA DO NI F O AKHBERE
EL2doleZ birh, ITER RHERMHTHHAREBME 1,000 ppn OBFIZ MU F 7 A

oo Corconon | 2 B ST S T BHEECRIET A - HAKBREOES
w0 w0 o RROREELAEL R,

%0 L%, Ty % 500CET LR SB-RB%
gméw 5L bic. AKRFNEORRE, b)Y Fv
gmgw LABHICBET AT 21T FETH 3,
S0l

lso.éas

P

0 10 20 30 80
Elapsed time trom Febmary 5 1998 (h)

Fig.3 Results of sweep gas flow rate change test.
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3.2 BaxEYa—LIRERR

ITERDFIAEMD L > LT, ITER A PHETRE L-BEREFRYIFTI 07y b
FTARED 2 NVREBBRBEZONTWS, ZTORBRTHVWLT A EV 25K
HBET DI, PRLLEEZEO - BABMBLERREZAVETS 7 o b
FREBEFIMSLERAREAS, F0, BXRIZBWV T, MR 2A W%y -+
a—nNA U RAAVBREBRPER I6FEMILHBEISN TV 5,

—HBAEDa— AU RALVBARBREER T OCH., BHERH (R4 —
THAERE) O—BEELTO L &b, BHERREOMERER CERE LU F
TAMMMEORRERREZT 200 BENEHHRBRIE  ESEAASHLRMG
EFRETLSOH0 [HEGEKGEHEER) SOBBHILBELRD, BREVa—1LA v
NRANRBREEXNRE L
WMMT 7%y A ridg
NEABRBEREEEOEE %
Fig. 4 {27,

BN SERRDHT. B
HEORNRAREN L, BEE
HABEMS . PHETHMEHM. Wi
MEL+BRYHL, SERR
(BIRAR. EERAR, @
BE BRENIFULRHME

Fig.4 Block diagram of Blanket Functional Test facilities. %-) é—ﬁ 5 o 3 aﬁ}f{@jju
L. A OB, B4l (MR, HIPBRE) R TEMRAMORBLITZ3®ELHE
T5, THHODORBRIT MR OBRAEREBRHBZFEAL, Fy b, Yuo—TRy
I AEERCTITH) Z L CREEGEBMBLE,

BREEKNEERT, 7T 7y AV RNAARBRBEO S L, BYEY 2
—NVOEBRRNKRETCOL VAL NVRREFAELTIRBTHD, ZEBE I, Bk
REMBEX Y S LR L, 340C, 15MPa OEBEEARDKHEAEZITVRBERR
EERIAREFECHS T I2HAHRHK L FERANBEX Yy YTV ORERBO-HD
NVTAX Y T ONY D AEARABEITHOX Y vy T HAZRENOGHRINS,

4. BB T 3RHERROER
B <k, LIsA B ot LILAL® . wozart!'™ | exorrctt® e o ek b o BR 4G 30 A8
fTbh, BEREFE 7S o4y MoETIERBHT - REMIh T3, KECZ, R
HEBRPITON TV S EXOTIC-8 I\ TRHikT+ 5,
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4.1 FYFULAKEAHMRBERBR (EXOTIC-1~8)
4.1.1 #HE

26

EXOTIC(EXtraction Of Tritium In geramics)%ﬁns—m] W, EUICBIT2E&kmm T

Gy FPORFEEDOREDA#THIZEEABMEL L. A5 4D HFR (High Flux
Reactor) ZRAWILA T4 MY FULBHRMEC LI Z2BLADYF v AT I v
ADPTHFRFEREZOBREAKR TH D, EXOTIC ERRix. 1983 FIZ NRL (¥EH) .
SCK/CEN Mol (~/-¥—) RUNECN Petten (AT %) DFE 7o s b & L TR
&, £FDO%, 1990 #7525 X FZK Karlsruhe, ENEA Casaccia, CEA Saclay & U ECN Petten
DO]EFalxr Pe LTHEITLNTEY, BIEEXOTIC-8 ERMBITDOA TS,

EXOTIC-1~7 EBTi¥, 7HED bV F 7 ABMHM (Li,5i0,, Li,0, LiAl0,, LigZr,0,.
LigZr0, Li,Zr0,, Li,Si0,) @ b U F o ARMERNSITO . EXOTIC-8 EBTIE, &5
{2 Li,Tio I DWW T O EBR LT TV 5,

4.1.2 REXBRXY 7 &L
EXOTIC Z#FBCHERAINTHWAIRH Y YOKEFmitE % Fig. 5 (&7~ 1, BH U 7T,

- 282 Cooling water
Sampla holder 27.2 Sample holder 3rd containment

tetra thimble

2nd containment
sample holder
Shroud

Shroud with
electrical heater
1st containment
Purge gas

guide tube
Li2ZrOn pellat
8/4mm pe

| Up-stream
W i/purge tube

81

\‘ | External
2 [ fluence External

{/elemen(
Li2ZrQs pebbles
(%) : Etectricat heater 1.2mm () : Etectrical heater
7 ’ © : Thermocouple . © : Thermocoupie
/ Faa) \\ ] é : (::‘mma :;zn wire Eongxfgrgg?%nl é : Gamma scan wire
: Fluence detector : Fluence detect
Sample halder 26.2  Sampla halder 252 | €5 g 1uve g{g‘ﬁg{gggggl O - Gas oo or
Fig.5  Cross section of capsules designed Fig.6 Cross section of EXOTIC sample holder.
for irradiation in EXOTIX

AODMILeF ¥ AV LHBRENLTVD, EF v RNV BEREHT, §4 2B
MAchSIEh, 1 2ORFY ZICEHEHSBEORABREKNEIND, Fig.6 1 IFF v
AVOBRSBBEERLIEbLOTH S, BRHRBOFERIE, 27ALRURLy b THB,
HELLTHMMFINZVRE=S, y A YV IVAYRURESENEBEIND,
BEHOBEER, ¥xv v TR (He. Ne, Ny) iCE VBl h 5, £/, EXOTIC-6 5
Tk, BEMESCER - BERSRE,

EXOTIC-8 R TiX, MY FUVLHMMALO FY FU LK, &Y F U ARE
BEOHMM O, - H AL FHFEZE IOV TORFARETORA TV DA,
IORBRTIE, REBEBRIFAORFGENIREEOARLENEL THEDHICFig TR
UFig. 8 IR T X ¥ VM LY BRERBRIITODATWS, ZORRICEBITD I FU
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3rd comainment TETRA thimble

3rd containment control gas gap
2rd containment Sampie hokler

Heater Stwoud 21d containment control gas gap

15t

Li,Ti0y
Purge gas guide tube st contamment
Purge gas guide lube 2nd containment

- y——

@  Thermocouple
@  Gamma Scan Wire

) e s
o Gas tube

o ~ T T T A8

Fig.7 Cross section of capsules designed for irradiation of pebbles
in EXOTIX-8, aiming at low thermal gradient for material with
natural lithium abundancy and tritium release characteristics
as the target objective.

3d containment TETRA tumbla
3d conainment control gas gap
/ 2rd conainment Sample holder
A """ 219 containment Conirol gas gap.
—

15t contanment

—

i, TiO, +TeO,

Purge gas guide tube 1st containment
Purge gas guide (ube 2nd containment

~ T Z = £ 3 =

1]

Fig.8 Cross section of capsules designed for irradiation
of pebbles in EXOTIX-8, aiming at low thermal
gradient for material with 50% °Li abundance and
high lithium burn-up as the target objective.

LAWFEM PO Li IXRHBRMERTH B,
EXOTIC-8 (23} % in-pile HBBD k
VF o ABERBEY Fig. 91271,
TORBIZLVEGERELE W AKE,

EA. PV FULBHBEORBEETT S,

Poolwall  Tritium measuring trains)
—— ’—J

Ofi-gas

Pure gas Helium+0. tvol?
and gg: mixture Heh:o :‘on
Third containment

Tritium reductor bed
Second

o /— Cooling water

HFR - First containment
!|_ Speci 1
ISPl peboles

Reactor insert

Fig.9 Schematic of ccramic breeder in-pile
experiments typical for the EXOTIC-8
senies

4.1.3 YFUAIALTXA M
R2LD MY F 7 AKHRR
EXOTIC-8 EBRIZ VT, Li,Ti0, #&
MERDPLO MY F T ABEHEBRIIT
LT, Li,Tio, /MR FTEHEBAK DO ©—
JHHEFRITEEPHET (0. IMeV LL
E) T 9X10Vm3s!, BhEF 5X%
102 ' TH 5, PV F o ALEHS

THESN, N—=THAOHBEIL 99.9999% TARMMHE LT H0 R0, Y. £h

700 EXOTIC-&/1, Li;TIOy-pebbles (CEA), 3" Cycle (HFR 97-08}, Full Cycle 14

~—

600 L——I "’H- ~ 12
"“—v-n-\,-':""

- —

-
& (- ©
Tritium Release Rate (mCimin)

Maximum Central Temperature (C)
(=]
n

0 2 4 6 8 101214161820222426280
Irradiation time (Days)
Fig.10 Results of E-8/1 experiment in 3rd HFR cycle, with

temperature of leading thermocouple and T-production
rate as derived from IC-signal.

Fh L. Oppm X0, lppm K CTH 5,
Li,TiOy /RN D R Y F 7 Ak
HEROBERLR % Fig. 10 IZRT, Ih
CORBRTIX.BE LIV METT
W, FOBED MY F T LK %S & BE
LebDTHD, BEMN40CUTICA
D EBHBIIMA LTS, EXOTIC-8
BT DD Li,Ti0, B/NERD A R
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ANBRBRIIBITDY F U ABREERIT 1.9%Tdh 77, Li,Ti0; #/NER (L1 @M X 51. 5%)
OFRBREERITIT 1998 EI ANLBE->TEY 199 EETITDOREFETH S,

4.2 BHEYV2—-LRHERR
EBP (European Blanket Project) Ti¥, BIBAFRYEFETCAHVE I 7y b E L

C2HENT Ty FoEHERE N 20T B, ThEDTS Ly MEADH

MADES2—N, DFD TBM (Test Blanket Modules) X ITER CTHREMA{Tbh 5 F
ETHDH, ZOEIBREDROES2a—-NVORBIIIEONDOBEEEETITDR S,
HCPB (Helium Cooled Pebble-Bed blanket) M EBP ¥ 7 Fu v x 7 b T, EBEOEE
SHECBTATHTRAETORBNET 2 —VOEREED LN TS,

HFRFTA v A VRBEITH DD HCPB WA E Y 2 — L% Fig ILIZFRT, Z O
REVa—iE, 2290_Y VARG CHENREE 9o, BHE 45om O M EHHOBHM
HEILPLEBRENTWS, ZDOX7/NEIX RAFM (Reduced-Activation Ferritic-
Martensitic) D 2HDT 4 A7 CHEESINTWVWD, ZOEWMHBEY 2 — /L Fig. 12142
AT ELOERRY VP4 BB TREINS,

ZORRTHE, B

. Fb:::gs::i? Beryliium Binary Pebble-Bed m H & L T L138104
- 70% of maximum flux. ( $56 X 21mm) .\ . .
- T=600-650 T K& T Li,Tiog X i
. Breeder bed Li4SiO4.
LiZro. B FE X,
[osesue 2] e WAL, Li,Si0, 1o
- Floallr\gplalgs. | : S,
: ;of:.ogf;:x::nu flux. TheTr:\aI Balrl:::ﬁ!erz Y _t ‘:t FZK _C.ﬁ bh
. Breeder bed Li2TiO3 <=Tharma
or Li2Zr03. Tot Test-Element Wal U F U LAY
{ Pow56X21mm})
CAPSULE 3 Emm%&{}ww%
00 of maeenam e Fig. 11 Schematic of HCPB submodule BB EEE T G o> T
. T =800-900 C test element for in-pile testing *
- Breeder bed Li4SiO4. nHFR 2 ﬁﬁ@?ﬁﬁﬁlﬂ
= - (600-650°C & Uf 800-900°C) Tfibh 5,
a0 ot s, 8| Fileored BB OB (51C 0, o -heating) I, T
. T = 800-900 T XN ¢
- Breedor bed L4SIO4. | ThHANaa— FMCNPIZ LY HFR 7% 3 kciic®

FTAMAELTHREE N8, b Y F U AR O °Li

T eraonts eboioe TRty DRI FRAR (7.5%) & L7z, REOEDO
FELRBRI/NT A —F % Table 6 I F & -, BA R UHIRAY /2 BEAT (X ANSYSS5. 3 % F
WTEHNBRET AL b ITbhl, PEFEROE—IMBRR I IEEOHELRE
Table 7 ("R Y . MTERIZ, ZOBRBEY THOZLERLTVS, BHEDa—
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LNOFERITI99 FICRIREBELT. HFRETORFABRIIT 1999 FiICHBEINDdTET

BB &R 7 5 > & v MANBEREROBR

b5, BE®ARIIT 2001~2002 #D ¥ EHIZITH> FETH 5,

Table 6 Main Nuclear parameter for the
in-pile test of HCPB submodules

Table 7 Typical results of the calculated temperature

profiles for the test-element HSM-8.3 in the
peak flux position with helium in gas gap

Nuclear Characteristics
__ per year , 280 FPD TR
Cithium Burn-up | ~3-4% SUBSECTION Max. Min, Avi'aSe
E:n;ﬁesltf;e , ~3.2 spa Breeder Pebble Bed 840 529 734
He-production in | ~500 H Breeder Thermal Bamier | 636 503 587
Bermilum appm He Beryllium Pebble-Bed | 544 150 1315
F:;y Fluence: Floating/fixed plates 560 425 508
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