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Cu jj| Cu in g e 0 500 1000 1500 2000 2500 3000 3500 4000 Eq::
o 1 A L ER A
PR Test Dimension Temp.| ©2 Before | After | Weight | Weight |[Weight variation
MAEMREE # : °C) Conc. 60min gain | variation |per surface area
Piece (mm) ( o 3
#09% _t %ﬁ (ppm) | (8) (g) | (mg) | ratio(%) (g/m”)
AT\ _ |oD15/1D9
o 00 |Graphite 139 1200 | 10 | 7.9786 | 7.9716 | -7.0 -0.0877 -2.3809
(1300°C/0.2ppm) L
01| SiC 139 1200 | 0.2 | 14.0830 | 14.1965 | 113.5 | +0.8059 38.6047
> BRI=Y SEHMERRARSC) 02| SiC ODIS/IDS 1300 | 0.2 |10.8311 | 10.8808 | 49.7 | +0.4589 21.9722
ZRAWTER ‘ L30 | ' | ' | '
i3 LS i !
> BEBRREEXH THERMEZHRA 03| SiC ODIlj/gID‘Q 1400 | 0.2 |14.1314 | 14.1503 | 189 | +0.1337 6.4284
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1R fa] (R ¥ —ir
m [ B P "l I =l ERILEER 1%
0 500 1000 1500 i::::(iijil]() 3000 3500 4000 Eﬁ‘%ﬁﬁ
Test Piece Exp. Temp. o)) Before Aftqr Weli ght W@ght Weight variation
W (treatment) | System | (°C) Conc. 60min gain |variation| per surface area
" |(ppm)| (g) () (mg) |ratio (%) (g/m*)
11 R?n?tllgfi) 3-layer | 1300 | 0.2 |25.0959  25.0806| -15.3 | -0.0610 -4.7571
12 RS-SiCD 3-layer | 1300 10 |25.0718 | 25.0661 | -5.7 | -0.0227 -1.7723
Clean-up
13 RSA?E;@ 3dayer | 1300 | 10 |25.0662 25.0565| -93 |-0.0387|  -3.0160
21 RSIinillgf@ 3-layer | 1300 | 1000 |25.0854 | 25.0850 | -0.4 |-0.0016 -0.1244
RS-SiC@ | . 25.0849 | 4.9
26 Asis Single | 1200 | 0.2 |25.0800 (15min) | (15min) 0.0195 1.5004
27 Rszif;@ Single | 1000 10 |25.0839|25.0796| -43 |-0.0171 -1.3370
28 RS-SiC@ Single | 1000 10 | 25.0695 | 25.0715 2.0 0.0079 0.0244
Clean-up
29 RS-SiC@ Single | 1000 | 0.2 |25.0663  25.0766 | 10.3 0.0411 0.1258
Clean-up
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THYTAN CodeD{&1EE T J/L(C > SiC)

Neutronics:
heat generation distribution

\‘

Thermal hydraulics:
gas Temp. distribution

Ideal gas equation:\
PV =mRT

N\

SiC matrix fuel compact
/ Coolant flow

v

20

Variables: 7, C

Mass transfer

Reacting flow:
CO +1/20, — CO,

Oxidation:
SiC + 3/20, — Si0, + CO (SiC surface)
C + 1/20, — CO (graphite surface)

Diffusion theory




RS-SiC passivef& 1L iR E D EERXZITIZ,
THYTAN codel T A A A RIBEZL SN EET IILE1ERL

Si(&) + 0, (=) = Si0, (&)

21

o reciprocal 7 [K-1]
—_ 0.00055 0.00065 0.00075 0.00085 0.00095 . _@
& 11 Region2 . o Region 1: B=Ae rT  800<T<1000,
£ v ¢l;. 0. WRARE L = " Region 2: B=const.  1000<T<1400
S . * A e . o T
o ¢ 1ppm ° - Eq
© air ° k = Ae RT
S 20 % - 2.9397x1073Cp,+4.8746Xx10">
g 0 40 = 5.7891 x 1012 . C 22976 . ¢ T
- 712l A BBERT
= c7c L, ABEREIR
S 47 & 10 ppm R: 71 R
Cor BRIRE []
L VN N s TN N \ T: #B3s ;‘EI =T [K
Fig. RS-SICER 1L DERMLEE 0B E - BRR B IRE I EXmEL (K]
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+
A e BR G R D M
Material # | Ox(ppm) | Temp.(°C) | Exp.(mg) | Sim.(mg)
01 0.2 1400 18.9 15.2 17IR—0D
@siC | 02| 02 1300 64.6* 161 | MARSICT—4
03 0.2 1200 113.5 17.2
26 10 1200 4.9 19.8 18R—S 0D
N—Y
(b) RS-SiC®) | 28 10 1000 2.0 22.8 .
RIS BERESICT—4
29 0.2 1000 10.3 22.8

* #01 L RO, AEBRA R S 39mm FH 5 [ Z AR

BIREE R IR

FHTOEFHE

« EMEMMERIE—HBLTLENREBRFEDFEMNSH
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SICEMRRI A /NI b ERERDBIMRA Y =7 RV 2> /X7 b
SNBH BB/ (GEF)

SICEMEEFE a2 /UM (RHR)
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(PERZEREDA)
EinR)—7
j 3 S DA/ jo 3 5hm WYAY/L S
(B#£(ESiC) (BHMITER)
A AE
(AIEmzEEAH) (lmER)—2
‘ HLUIZ/AED ‘
[1] M. Goto, et al., Nuclear
Design of Small-sized High
Temperature Gas-cooled
Reactor for Developing
Countries, Proceedings of
ICAPP ‘12, Chicago, USA,
* June 24-28, 2012.
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SHAERE £ TI2E2H L 7=HTR60S-SICO A/ &2 DR X

O fFOTE BEUA, s8R EMRI Oy, HIHEWEZEART OV OECEFHTR50SEF—ET 3,
O MR RFFEDPEGHDEEG HTRE50SEFERD. ()

AR Fomh
O sEENTOYY e

O AEREAEITOVY SEIASEN
- e “AAM g 325°C

1st layer
58cm e y|

.......T ........... an |ayer

3rd layer

... | 348 cm
4th layer

il

\ 750°C
EIERSHAT OV

KT B

[1] M. Goto, et al., Nuclear Design of Small-sized High Temperature Gas-cooled Reactor for Developing Countries, Proceedings
of ICAPP ‘12, Chicago, USA, June 24-28, 2012.
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SHAEE £ TIZER L 7-HTR60S-SiICORELERETD F ATk

60 MW m 50 MW

RFIFEHEN
i H B 4.2 MW/cm? m 3.5 MW/cm?
E;ﬂ;ﬁgﬁiﬂggg / 325°C/750 °C 325°C/750 °C
RI5E B 21 730 days (2 years) 730 days (2 years)
TR 40 GWd/t 33 GWd/t
FOES /FOER 348m/23m 348m/23m
PR O (30 columnlsSOX 6 layers) (30 ColumnlsSOX 6 layers)
BREEDIE / &S 36 cm /58 cm 36 cm /58 cm
e E uo, uo,
TR ELRTEE 9.6 wt% 6.1 wt%
MEREE DO 3 3
RBERARRLF DEE 0.92 mm 0.92 mm
e DERE 0.60 mm 0.60 mm
ARl > /789 | matrix 98 SiC Graphite
BMElar s FoER (RE/ AR 23.5 mm / 33.6 mm 10 mm / 26 mm
BMElar o FoER (RE/ AR 11.75 mm / 16.8 mm 5mm /13 mm
BpR) -7 mL aY

30 MW
2.5 MW/cm3

395°C/850 °C

660 days (1.8 years)
22 GWd/t

29m/23m

150
(30 columns x 5 layers)

36 cm /58 cm
uo,
5.9 wt%
12
0.92 mm
0.60 mm
Graphite

10 mm / 26 mm
5mm /13 mm

Y

[1] M. Goto, et al., Conceptual Design of Small-sized HTGR System (II), JAEA-Technology 2011-013 (2012) [in Japanese].

[2] S. Saito, et al., Design of High Temperature Engineering Test Reactor (HTTR), JAERI 1332 (1994).
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=7 7 348 1 Cr 4 348 1 2
."\«\ '&_\ .‘-
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] ol 290 - ‘{\ 290 - i
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. / - £ 2321 / Jg.i £ 2321 o
: G i M, i
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/ 2174- [ 2174- =1
'.' [0 _.‘ i) F
- - : K= I.’i‘
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[ - S 1161 [ S 1161 Z
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Fuel region 3 58 1 o Fuel region 3 58 1 Fuel region 3
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. Ideal curve 0 ] Ideal curve 0 /N Ideal curve
T T T T T 1 T T 1 1 1 1 T T 1
0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 10 12
Power Density [W/cc] Power Density [W/cc] Power Density [W/cc]
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SHSEE DT 29

AAFE T, SICBMARI> N\ MERAVLERDZBE SRR (HTR60S-
SiC) DSz ITV RO 25l 5.

BAEN(ICZE. SRIAROTZ M TRV TTIEERBIRAEETI—R (TAC-
NC) ZHUWTR/ESEHEENTZITV, MRESREN. IR0 EN T2 4 zhE
1%*?35 =8 (1400°C) ZHBIRV\EZMHERT B,

: REINEZ LM (Passive Safety) OFERESE RFIFTEHRNREULIZS(C. OSSO IPIRIECKFEE T R FIFATIRRCABEAIR
R (VIEIRR) 2FAUEMACLO T, BIERAREIEIZ N LT oHEE (BEB0LZ L. Inherent Safety Feature) HEREN
TWBREZEKT B,

\l

SHNBESRARE (HTR60S-SIC) DR L TORIIIE#HTS 3.

NBICEDSICEMARARI D> I\ MeERFUIZHTR60S-SICIE. ZEINZ 2 ZHELR T
SBDLEIRI ENTED,
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-

1

L
374

HTR50S[LIDiRES R AFT

LRAH

HTR50S[LDEEf# T DHIHAIRRE

= 500-600

= 200-300 300-400  =400-500
= 900-1000 =1000-1100

= 100-200

= (0-100

= 700-800 =3800-900

= 600-700

= 100-200 = 200-300 300-400 = 400-500

= (-100

= 600-700

= 500-600

=
o md

Ho
P =
< N=
<
o __ R
oW
i &3 B
mg %
It =

(BHFEENSII11K5HER)

RPVOFEREF353CTHD.
RREIRENFELE I DEFZIERPVORERENFLE I IR EERD.

HTR50SMIDIF LEBD AR} &

HTR50SHDIR LEBORAR G =/EE (845 CTH D,
RPVO&EREmE(E252CTHD.
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