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Neutronics Performances of Silicide Fuel in Upgraded JRR-3

Harumichi TSURUTA and Hiroyuki NEMOTO*

Department of Research Reactor Operation

Tokai Research Establishment, JAERI

(Received August 29, 1985)

The development of low enriched uranium fuel with high demsity for
research reactors is in progress under international cooperation. One
of the most promising fuels is gilicide, and its uranium density is
planned to be gqualified with 4.8 g/em® by the end of 1986.

While the research reactor, JRR-3 has been designed to be upgraded
by using low enriched aluminide fuel, silicide fuel is ome of the
excellent alternative fuels. For this future loading in the core, the
neutronics performance of silicide fuel was studied. The calculations
were carried out under the same geometry and uranium content between
aluminide and silicide fuel elements.

The results show that there is no remarkable difference between
aluminide and silicide fuels on the neutromicsg parameters, such as
excess reactivity, neutron flux distribution, and power distribution,
The burnup behavior of the neutronics parameters is also the same.
These facts mean that silicide fuel will be substituted for aluminide
fuel without any modification of reactor components from the standpoint

of neutronics performance.

Keywords: Silicide, Aluminide, Research Reactor, LEU, JRR-3,

Neutronics, Reactivity, Neutren Flux, Power, Burnup

% Kanazawa Computer Service Co., Ltd.



JAER[—M 85— 148

L B eemeerees et e e e L s 1
D Qi b AL DM IEMTERE - ore e 1
B FELABEER oo eee e e e e L L L 3
B1 B B et e e e e 3
300 HRELBESER ot oeies e e e 3
303 B RIEE e e e 3
34 PRELARIRPIIRET I ZETE v vrrrrrrs e oo e 4
GG AR e e e e e e L i 4

A FFELAF o J eoreereee oo s e L s 10
L by R L LA e e LT LR LR R RO 12
5.1 B BE s iereeen e e L L s 12
B0 EFIEL D e [ eree e e 12
5.3 DB - e s e e e 12
5.3 1 HREFE SR - S OSSP PPP PO 13

5.3 0 MEEER OREER U PO PR PSS 14

B A4 FEHREIEL o ovvosrenmme oo o e 14

6, EFELGEEETR U BT oo e oo roms s o et s e s 19
6.1 DHEBBERICEIETLFAFEBEE S )Y PR EDE e e 19
6.9 WIERPECNT BT B ERIE B e e 19
6.3 EGEEE DBRBEE A o ee e rrrees wossris s mom s o 20

6 4 ¢%¥%%W&Uﬁﬁﬁﬁ ......................................................................... 20
6.5 %k%¢ﬁ¥%&ﬁﬁg_$yy@¥mmmmmmmm@ ................................. 20
T eeeeeees e e e 42
SAE T een e L 42
BRE TR e -eee e e L s 42
RHEA v A F“ﬁﬂﬁﬁ@@iﬁ@fﬁﬁﬁﬁ% ........................................................ 43
MR B BRI T A U O EEERED o veser e e orn oo o 45
HIEC BRELE b A D DEER IR oo s 52

il



JAERI - M 85 — 148

Contents
1. Introduction ....... e e et rar e e
2. Microscopic cross sections of gilicon and aluminum .......... .
3. Core configuration ......vieeciieiianiiennns Cesesssesar s nnas
3.1 OUtline . iiiin it i snererernnenes et e bt e s
3.2 Fuel elements ..vvivevernsns caneraraeae s nes s
3.3 Control rod ........ Ceerana e emena i e e
3.4 TIrradiation element in fuel region ...vieveiresrrararnsonns
3.5 Reflector ...ciicivnnnns e B e
4. Description of calculation cases ..ivieensvaarens . e
5. Calculation method ....itiiiiiriiriirarirerrasnses evee e .
5.1 Outline ....cvvvves e et et e et ace e e ai s e -
5.2 Computer codeS .uiveswnverarsaarens tese s rirsnene e . ..
5.3 Few group cross sections ..ciinieirornrnrrovsnrscnssa ‘e
5.3.1 TFuel element cells ....vierivnrnnnaanecnsn Cee et
5.3.2 Irradiation cell and reflectors ......... caas et ae e
5.4 Criticality calculatiom ....... Crviaeae e e
6, Results and discussion .....eeiiiiiiiinnanns Cesressaes e
6.1 Comparison of few group cross sections between
aluminide and silicide fuels ... i inveetersrnoronnsrons
6.2 Effective multiplication factors in initial
loading cores ..vivirrrirasanens teratresenaane et ee e e
6.3 Burnup dependence of effective multiplication factor ......
6.4 Distributions of neutron flux and power density .....ovvves
6.5 Maximum thermal neutron flux and power peaking factor .....
7. Conclusion ....vvvavannran Ceee e et rr e e
Acknowledgments ......c.oceenenas s e Crr s e
References ..vvivsonvorasnos taes e vt e ar e creeens
Appendixes
A. Calculation method of atomic number densities
in silicide fuel meat +.veveecerrerentesesnnsrerssnrrsenses .
B. Atomic number densities in fuel element cells ....... PR
Few group cross sections of fuel element cells ...........

10
12
12
12
12
13
14
14
19

19

19
20
20
20
42
42
42

43
45
52



JAERI— M 85 - 148

List of Tables

Table 3.1 Reactor design description ....ivsuwvearcesicnesinnas, 5
Table 3.2 Fuel elements ........ Cehsreesaas e trenaaes D
Table 4.1 Case identification of calculations ...e.eevesesnsass 11
Table 6.1 Relative differences of few—group cross sections

between A76-300 and S76-300 standard fuel cells

Of OF DUYTIUP et ervesannnnancatoasnsssssctonssnenens 21
Table 6.2 Relative differences of few-group cross sections

between A76-300 and $76-300 standard fuel cells

Of 17 DUTNUD 1 euvnrnnoanneanosassnsns Ceireareeariees 22
Table 6.3 Relative differences of few-group cross sections

between A76-300 and $76-300 standard fuel cells

of 507 burnup ..eeeieevenann- ehe et an e veeeee 22
Table 6.4 Relative differences of few-group cross sections

hetween A76-300 and §76-300 control fuel cells

of O DUINUP  «vvevnennns e eibesaesiarrareearnaaaanes 23
Table 6.5 Relative differences of few-group cross sections

between A51-300 and $51-300 standard fuel cells

Of OF DUITIUD  t e v v vassnoarmnessasssnsaaneeonsssassansss 23
Table 6.6 Relative differences of few-group cross sections

between A51-300 and $51-300 control fuel cells

of 0 BUTDUP v vvvnvenrrennnnosns ceneas Crrrereereaeaas 24

Table 6.7 Variation of fuel composition with burnup in

A76-300 standard Fuel Cell .uveeresnesvnnessssonenens 22

Table 6.8 Variation of fuel composition with burnup in

A76-300 control fuel cell ...... Ceeens e eearea s 26
Table 6.9 Variation of fuel composition with burnup in

§76-300 standard fuel cell .............. cereeeananas 27

Table 6.10 Variation of fuel composition with burnup in

§76-300 control fuel cell ....veerinensncasannns cee.. 28
Table 6.11 Effective multiplication factor of 0% burnup core ... 29
Table 6.12 Comparison of effective multiplication factors

between A76-300 and S76-300 fuel cores of which

burnup is ranging from 0 to 50% ...vsveeerrrroaresrns 29
Table 6.13 Maximum thermal neutron fluxes and peaking

factors in aluminide and silicide fuel cores

Of O% DUTTIUP v vennreovronnmssanessaasonosaensssnsosns 30



Table 6.14

JAERI— M 85— 148

Maximum neutron fluxes and peaking factors in
A76-300 and 576-300 fuel cores of which burnup

is ranging from 0 to 50% burnup ...... Peressaiaeniven

Vi



JAERI- M 85— 148

List of Figures

Fig. 2.1 Microscopic total cross section of 27p1

(From BNL 325, 3rd edition) ...iviearnirnanaenenneenen 2

Fig. 2.2 Microscopic total cross section of Si

(From BNL 325, 3rd edition) ..ecvaveencaennanenecnns e 2
Fig. 3.1 Horizontal cross section of core ....ceeiernnenanns ves B
Fig. 3.2 Vertical cross section Of COTE@ .euvvesnsersornvennnnvas 7
Fig. 3.3 Vertical cross section of standard fuel element ...... 8
Fig. 3.4 Vertical cross section of control fuel element ....... 8
Fig. 3.5 Horizontal cross section of control rod ..eeeveeeveves 9
Fig. 3.6 Arrangement of irradiation devices ......cviiieniiiens 9
Fig. 5.1 Horizontal cross section of standard fuel element

(20 fuel plates) .eivaveeearsosansarosnos teeeans tevee.. 16
Fig. 5.2 Horizontal cross section of standard fuel element

(21 fuel plates) .....vvenns e raeeaienes P
Fig. 5.3 Horizontal cross section of control fuel element

(16 fuel plates) ......... e esee e eeneaa. 17
Fig. 5.4 Horizontal cross section of control fuel element

(17 fuel plates) ........ e e R
Fig. 5.5 Horizontal geometry for 2-dimensional criticality

calculation ..vvveecoeansen Ceeeneen e B
Fig. 6.1 Variations of excess reactivity with burnup of

A76-300 and 576-300 fuel elements ..... ceeeenee s ve.. 32
Fig. 6.2 Comparison of fast neutron flux distribution

between A76-300 and $76-300 fuel cores

(X-direction] +.iievensesraraaarsns e r e e e r et .. 33
Fig. 6.3 Comparison of fast neutron flux distribution

between A76-300 and $76-300 fuel cores

(Y=directiont} .«.eveeenensene et eeeaees e ey ee.. 33
Fig. 6.4 Comparison of epi-thermal neutron flux distribu-

tion between A76-300 and $76-300 fuel cores

(X—direction) ...evevevereracoronereanraaoans Ceeev e 34
Fig. 6.5 Comparison of epi-thermal neutron flux distribu-

tion between A76-300 and $76~300 fuel cores

(Y-direction) ..ceveervocanernssn e e e reraeaaes 34



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

JAERI—M 85— 148

Comparison of thermal neutron flux distribution

between A76-300 and §576-300 fuel cores

(¥~direction) ievevieciaanns e rearen e frreaerana ee. 35
Comparison of thermal neutron flux distribution

between A76-300 and $76-300 fuel cores

{Y-direction) ....c.unv.. Ceee e eee e e 35
Comparison of power demsity distribution between

A76-300 and 876-300 fuel cores (X-direction) ......... 36
Comparison of power density distribution between

A76-300 and S§76-300 fuel cores (Y-direction) ......... 36
Horizontal distribution of fast meutron flux in

A76-300 fuel core .v.ivivevevonn- ettenarec it eeane 37
Horizontal distribution of epi-thermal neutron

flux in A76-300 fuel COTE +iveerenecnnrnsananns vesaees 37
Horizontal distribution of thermal neutron flux

in A76-300 fuel core ..... Ceeeeaaa e ceeereanees. 38
Horizontal distribution of power demsity in

A76-300 fuel COTE vivvreererunnsnecnosnns e .. 38
Horizontal distribution of fast neutron flux in

576=300 fuel core ..vcivvennnennn Cerr et v 39
Horizontal distribution of epi-thermal neutron

flux in $76-300 fuel COre +.vuveawrrovoereasasaransnnsss 39
Horizontal distribution of thermal neutron flux

in S76-300 core +.ieevivavesnas e e e easseraaneee 40
Horizontal distribution of power density in

576-300 fuel core ..... Ciaieaes cheaeaes Ceeer ey veese 40
Maximum points of thermal neutron flux and power

density .viavn.. P eeeaes s Ceernersenen Ceeareas ceeaaan 41

Vil



JAERI—M 85 — 148

1. W

HETF SR oBBEER/LoLD, SFEEREOREST A YA, BFA Y RTET7 I v 2%
I LD HAT S HROTL I+ FEO Y 5 VEE ERENS 2.2g/cm’ & &1
TWBOIH LT, BEMRDO v )+ 4 FIRETIZ 48 g /o’ £ TO d OSRHEFER & 2138
TLTWA, £7- . ORNL @ORR FHizHs LT, £F0RE & v U+ 4 FEEICER Lo FEEE
HELEHEINTSHY, 1986 FRICIy 5 vER 48g/om® £TD Y+ 4 F (UsSiz ) ¥
BERLENABEALTH B, & 50, Uy Si MEORRELED SATEY . 1989HFICE .0
g/cm® WAfEE LA D,

JRR —3{EFICHE LT, FROPHETREZSH LI, v 7 YER22 g/cm’D TV IS
4 PR R A C & TRE ST HR TV AL ULinL , B0 £ 5 SHBSERTORESE
#5& , JRR — 3B TEEVEERIC Y ) 4 NMEBABITT 2 L5T0KEL 0N,
DS MEETILIFA KLY YA FIELZ BT EITE T, FLOEBEKITEEES
(bSEICERBIRLFHEIE STV,

AgEEwid ) JRR — 385 v )44 FBEOMBEEHEL, 7 174 FRNOE
B DHEEEIT 1o R LEBMEEROLER, JRR - 3070 374 FEREZEREICL,
o5 VR PR R O ESHMAEAE L SO TH B, RO AVZHAE . £
Reps gkl | pREEE | TR AHRROMAIE —F v IHTFETD S,

2. &amm&ﬁ%&%ﬁ%

KRR OS &AL, BSEEOMEDE O 5 ¥ KIS SOSTEMABE . 77
it DIFICRS £ 51, ik oA — 0.0253 eV 12 454 CIRIOUHT 17 43 O BLIT TV L
Lehs ¢, 2ol bABEETH 5,

Al Si
e 13 BeFr T 230 mb 160 mb
BLELET AR 1.49b 22b
£ W B & 1.72b 2.4b

@ﬁ@%ﬁﬁ&@%@ﬂ%mgw5%@%@1%»#~mﬁ@m,mg21¢zzmﬁ¢;a
2 D ESE N ETRT, THHD, 2WEREE 1keV (iS5 010 eV A E TP
mmmqfﬁb,%nu?mﬂ5&%%ﬁﬁmﬁé?%ﬁﬁﬁ®M&ﬂﬁbnfwéc

tds, RRCHEAT LALEST OFRAKRE, ROBOTH S,

Ag 1 TAg (100%)
Si ¢ *si (92.18%)
®gi (471 %)
g1 ( 312%)



JAERT- M 85— 148

W E B ol gE iR b Dt o, BEEMEOBRBT AV h, B4 YR 75 VA%
B LTHE®B BTN Y FERO TS 4 FIRKO Y 5 VERE ERES 2.2g/cm’ & 54
TWLOITH LT, \AEFEIO v 44 FRETIR 48 g /om’ £TO & 0SRHEER 4 23K
TLTA, 72, ORNL ®ORR HicH T, 2FLERE % & U 44 FEREHTER Lo KAk
HEELERINTEY, 1986 FXKicidy 7 YEE48g/cm® 2TOY ) # 4 F (UsSip ) ¥
HEALSNAEMLTH B, 5510, UsSi BEOMRLED SN TS, 1989 H1C1E 1.0
g/cem’® BATRELTEA 9,

JRR - 3q&Fic s T, FHROTHTRESD B0, v VEE22¢/cm’OTViF
4 OFBEVEE T B C L TRIBITONT S, LivL , ERo & 5 EHEIRE R OB E 2%
A&, JRR = 3BV TEIEVIFRIC V) 34 FIRERIABTT 5 & T0ICEL LS,
COES  BEETLIFA SV Y Y, FREZBTET LT, FlLOHBKITEEES
{LSE2E@MORTNRFITSNT,

FHEETE ) JRR —310B3 30044 FEHOBEHLHRAL, 754 FREOE
O L DHBEEIT 700 MBI LABEEREOLRER, JRR - 307 v i74 FEBERECL,
w5 VER  BEHERUOEMABAE A b0 Th S, M OFEICH W HE I, £
g g praErr M FRATROHMAE -+ v ITRTETH L.

2. Si& AlDWHREIRENT HifH

i%ﬁﬁ@&&Aﬁm.&%ﬁ%@@©%@:%w#—mﬁﬁmE@ﬁ?ﬁMﬁﬁ%woﬁﬁ
bE.MFK%?$§K,$ﬁ¥l$w¥~&%%éfKﬁwfwﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁ
LThE <, #oftbEEE T 5,

Ag Si
MR L BT i A 230 mb 160 mb
BLELY I A 1.49b 2.2b
4 W E 172b 2.4b

B AL, O % OFTEIC B 1 AWTER O = 2 ovF —RIFHEE, Fig. 2.1 £ 2. 2108789
i DR VPEEAEVERT, $UO5, AWEEE 1keV (A5 010 eV I TRY
HICi ~TE D, FhB TR 5 EERBEC L FEHEELOMMBERHN T 5,

Ny, RRCELET BALEST ORMEE, ROBOTH S,

Ag @ YAg (100%)
Sio: ®Si (92.18%)

Bgi ( 471%)
g ( 312%)



JAERI — M 85 — 148

T(UOT3TP® PJL GZE TING wodd) Tg o
UOT3088 S80J0 Te103 UHaoquLOHz 2'e 314

*(UCT4Ipa pJagiGZE TING Wodd)
qum JO U0T4088 §50J42 Te303 O1devscJOT L'z 914

2080701 o.%>mv:u o1 poong 2010701 * 00! ool . Muwucu ot 1o g-omge
- - < U == A A
|

H&.H B

- - |

oz -

Wm.m m|

=o't -

=5t =

=0 == HEEER

=S h = ot

= peg A e oo o b e o il 0y



JAERI— M 85— 148
3. F L W K

31 8 =

TRR — 3 &AM R AT 20 MWD 20 BEE U « Ag, HECLESIEHE F L 1B K
7 VRNFTH B, Table 3 | KREFOME£7 ¢, FHHRBEX D) #BRI N,
B, Fig. 3 1RET LI T OERLL PR 2 MEHER S 20BN Y ) 7 & R4
FEHR TR N TED . FOARIBIROEKREREESH S, S50, ThLORMIRE
S — W DEBIKBEA T B, FOLMOEENERZ Fig. 3 2 KRT, MEERORELE
FEE 53 cm, BEGEOBEATHHEESE 75 on TH 3. MEMEND 37 BROARE, B
MR 06 (K, 7 4 0 7 AURKEIERAHIME 6 ARUBHEERS A TH 5,

3.2 BHESHE

O s TREHICBWTARET S JRR — 3 RBFOMBERIC VTR~ FHEIA /e
OEIEZIT O T, [5HERFE] RBVLTRY,

SR, 20%iEH o7 Y « MTR BT H 2, EOEk%E Table 3 2iCRd, HER
PR 0 WOBEHR TR SN TED, ChsldEHBIIET SN TS, 7 r o 7TER
BEZL 6 OBEMITHERIATED . PEVEMBIZEFI STV S, 7 1 7HMEE
BRsBECERSNTED , T2y AHOREBRABEONEE L TICE (. TG Om)
BlEROTEWES Fig.3 3 & 3 4iTRd , KPWIEIE, [EHETE] KoBHERELS
AR

3.3 #lEeE

BB, ~7 =0 a2 T L bDTH-T, 71 07 HBHERO EilicgRS
TE, EBIEEICIE , FEERELO LHICEELNTED , 27 7 LiCX > TEINCL DL
H~NETT 5,

EREEE, BIHEBIE Fig. L1KETLIRIV-7HdEhTV3, FH6L, HEAKE
ELTSadsS 77, RUMBRBELL TRV —TBZREN2EAT 25 5o

SEBEEREONCER % Fig. 351CRd. A7 =7 LORIEE , 743 =y L0FEBERNE
THENTY 5, |

SEVREGIE 1, BT Tl e A s LItRINAT RS TOM S TRY . SIESTIHR S
B3, 790cm THb,



JAERT— M 85 — 148

3.4 BESEEHAEMEER

BRESERANOBHEELELI TV 12y A8ITH - T, ZoBRicBHASFIONTHS, B
LA EH LA WSS, 7l o s8]0 T s SsASHTO B,

3.5 K&

BT, <))y ARBHE S OAROBREEHEE THENTN S, <Y )7 LK,
SEHEDEN -~ BROBFEERTHREIN TS, 2o~ Uy o EHAREIY, 478
ML SR THEY, SALTVESIE~Y )Y a-07 s FBEASATY 3,
Fkid, AE62em , AR B emBUPES 183 cmDBBRRy v RO ONTN %, THOE
XTSRS O ACEH B DIEA 1L 67 em Tdh 5, T OFEICIE, Fig.3 6 IR $ L9218 FDK
FEBLE 9 AOEEHBHASET SN TS,



Table 3.1

JAER] - M 85— 148

Reactor design description

Reactor type

Steady-state power level

Number of standard fuel elements

Number of control fuel elements

Irradiation channels

Beam holes

Core geometry

6235 content/Core

Active core volume

Average volumetric power density

Specific power

Pool type

20 mw

26

6

5 in core

4 tn Be reflector
9 in D20 reflector
9 in D20 reflector
Cylinder

8940 g

143 1

140 ku/t

2237 kw/kg U235

Hoderator, Coolant HZ20
Reflectors Be, D20
Table 3.2 Fuel elements
Type MTR, Straight plates
Uranium enrichment 19.75%

Lattice pitch
Fuel element dimensions
Plate thickness

Water channel thickness

Number of plates

Fuel wmeat material

Heat dimensions

Clad thickness (Al)
Uranium density in fuel

235 content

/ Standard fue! element
/ Centrol fuel element
/ Standard fuel element

/ Control fusl element

/ Standard fuel element

/ Control fuel element

meat
/ Standard fuel slement

/ Control fuel element

7.72 x 7.72 cm
7.62 x 7.62 cm

0.152 cm
0.228 cw
0.238 cm
20
16
UeAly-Al

0.076 x 6.16 x 75.0 cm
0.076 x 4.90 x 75.0 cm’

~0.038 cm
2.2 g/cm®
300 ¢
130 g
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Standard fuel element

Centrel rod with
control fuel element

Irradiation element
Beryllium

RlEogU]

Irradiation cell

) Aluminium tank wall

w2702 ——= =1

31.0

£1]1 dimensions in cm.

" Pig. 3.1 Horizontal cross section of core.
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control rod \‘f.
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-

,Reflector holder
~D20 tank

160

Fig. 3.2

60*
1 TE
é__

-+

/ControL rod

::E:/ Be reflector
A Standard fuel

element

Control fuel
j?-/ element

: rradiation
/ element

Grid plate
=

O

é,,/Core support
__—Connecting shaft

All dimensions in cm.

Vertical croszs section of core.
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115.35

o /I n

9.1 5.0

It

u 7F A . .

e

] L

J

. N

o

e e

—

7

23 .4 i
95.0
‘ 17.0 2,30
ey
T // : b ]
e " /L

LK

All dimensions in cm

Fig. 3.3 Vertical cross section of =standard fuel element.

hH <
<
[+ &)
<r 1.9 <
ol 77.0 <,
‘ R8.0 @
w@w
<
[a]
bt L s o Lo il  leloveb b dmtnnlocliondictloosdosmslostoctoston sttt F—=———==-3
g %
1
i L)
——————————————————————————— it e primpi e g ey s Sg—p————p—— }
4.9 3
(o]

All dimensicns in cm

Fig. 3.4 Vertical cross section of control fuel element,
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6.36
oo s 05
g
{ 77 77
L]
%
@ %
™ %
H, 0
L]
i Hfé
YN
[T Hzo
o

A1l dimensions in cm

Fig. 3.5 Horizontal cross section of control rod.

099
% W

Pneumatic rabbit

Cold neutron Pn-3 (7.54)

source
CNS
{(15.4¢)

Hydraulic rabbit
HR-2 (104)
Irradiation hole

SI-1(20¢) H,0

Hydraulic rabbit,
HR=1{10¢)

Canal

Pneumatic rabbit

Pn-1(104) O

Irradiation hole
SH-1(13¢)

Irradiation hole
DR-1{174)

Pneurmatic rabbit
Pn-2 {10¢)

{ » Quter digmeter in cm

Fig. 3.6 Arrangement of irradiation devices.
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Fig. 5.5 Horizontal geometry for 2-dimensicnal ecriticality calculation.
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Table 6.11 Bffective multiplication factor

of 0¥ burnup core

Case I.D. k-eff Reactivity
(¥ A k/k)
AT6-300 1.1888 15.9
$76-300 . 1.1888 15.9
$76-4110 1.2295 18.7
A51-300 1.2060 17.1
§51-300 _ 1.2062 17.1
§51-400 1.2478 19.9

Table 6,12 Comparison of effective multiplication factors between AT6-300 and
$76-300 fuel cores of which burnup is rsnging from 0 to 50%

Burnup A76-308 $76-300 k-eff ratio
(%) k-eff Reactivity k-eff Reactivity 576-380
(A k/k) (XA k/k) AT6-300
0.0 1.1888 15.9 1.1888 15.9 0.99997
0.1 1.1425 12.5 1.1426 12.5 1.00003
0.5 1.1380 12.1 1.1381 12.1 1.00004
1.0 1.1345 11.9 1.1345 11.9 1.00004
i0.0 1.1030 9.3 1.1030 9.3 §.99998
30.0 1.0318 3.1 1.0318 3.1 0.99937
50.0 1.9374 -6.7 0.9372 -6.7 0

. 99976
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Table 6.13 Maximum thermal neutron fluxes and peaking factors in

aluminide and silicide fuel cores of 0% burnup

Case Thermal neutron flux Power peaking factor (Fy)
1.0, Haximum Paint of Fy Point of
(18" /cmZ. sec.) Maximum Fun

476-300 1.56 P 1.57 D
$76-306 1.55 A 1.57 D
S76-440 1.45 B 1.72 ]
A51-300 1.47 C 1.52 D
$51-300 1.47 C 1.52 D
§51-400 1.38 C 1.67 D
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Tahle no, Case 1.0, Fuel eglamenat
Rt ATE AND Standard
B.2 " Taortraol
B.R ST6-307D Standard
B.4 i Control
b5 STE-4490 Standard
B.5 " Lontrol
B.7 AST-3010 Standard
.8 " Control
3.9 S51-3110 Standard
I g Cantrol
BT SHl-44010 Standard
n.12 * Controi



JAERI - M 85— 148

- BYES'V £- 0F¥L°L 2- 88¥S°1 aje1d  epig
g- 9940°¥% ¢- B0L0'T &- 90%¥1°2 aqny epind ¥ OZH
¢- igue’e ¢- 10099 JojEdapoy
1180
Z- 8EOO"9 PE1D ajeld
[ang
¢- ZeSL°Y €- Z16E°Y €- S¥60°1 1esy
s v o H 8g¢n gegn uolrday

(4628 18 ‘W2 /0T )

1182 [&n) [oXjuod [Qf-9LY Ul JEIIojBE [an] Jo Saljlsuap Jequnu Dimo}y g'g ejgel

Z- 9v0p°¥y - £- Y06L°8 Z- 1864°1 ajejd aprg
Z- 000€°¢ 2- 1009°9 02K
2- noeg-e Z- 1009°9 IoyeIapoy
LR
Z- 8800°9 per) ajeld
Jany
Z- 23SL°Y £- 2168°¥ £- SP60°1 1eay
1S v 0 H 883 N 582 N uolBay

(%628 3¢ *_wd> / 0T )

1122 [8nj plepuels ([£-gLy Ul [eIJojew [anj Jo se]j|suap Joqwnu OImojy  °g elge]



JAERI—M 85 — 148

¢- BY6S°¥ €~ 0¥¥l°L 2- BBYS'T ejejd aplg
g~ 99490°P ¢- E0LO°T ¢- agvi‘e aqny oapin® 3 OFH
¢- 060E°E Z- 1009°9 lojeiapoy
1190
¢- 8E00°9 pels ajyeyd
1ang
£- 2L89°¢ Z- 8SLLY g- 2168V £- S¥60°1 ey
18 v o H 882N ggen uotday
(% 628 18 ‘w0 s o01)
1182 fenj 1oIjwoed [0E-9)S U} [E1Jojew [anj jo SoljisSuap Jaqenu oImojy ¥'g Pqe]
Z- 9rovy €- v06L°8 - 186L°T erejd aplg
g~ 0008°¢ g- 100979 0ZH
Z- 000€°E 2- 1009°9 203 8J0p0|
RLE
¢- 8£00°9 pel) ajerd
renyg
€- 2LG85°¢ - BSLLY £- 2l6E"¥ E- G¥60°1 1eay
s 1V o H ez n Sgg N uoiay
(X628 1% "W /.01 )
1125 [enj piepuels (QL-GLS UL JeIJO}EE [20] JO SaljIsuap Joqenu J[woly £°§ o[qel



JAERI - M 85— 148

2- 6V65°F 8- 0vvL"L 2- 88YC°T ajeid  opIg
2- 9960 °¥ 2- S0L0°1 2- 90%1°2 eqny epind % 0ZF
2- 0008°8 2- 100979 301 e10pOK
Aﬁﬂo
2- 8£00°9 peld aretd
[ony
g- £9L8°F 2- ¥922°7 g- 04876 g- 6¥SF°1 1eay
1S 1y o H 882 N 88z 0 vorsag
( %528 3® ‘w0 / 01 )
[1e2 Jen] JoIjU00 [gp-9.§ U1 [€1393EW [OnJ Jo SeljlSusp Isqenu >Iwojy §°f oiqey
2- avOvV . 6- 7O6L°8 2- 186L°Y ere1d apig
Z- 0008°¢ Z- 1009°9 02y
Z- 000§°¢ 2- 100979 103e38pOy
1199
Z- 8800°9 per) ered
rony
g- £9.18°7 2- v922°¥ g- 0658°6 £- P6SY°I 1R8]
1S Ly 0 H 882 N1 ge2 0 uorgay

(¥ 628 1E w2/ 0T )

[{82 [en] pJepue}s 00¥-9LS ut

JRES2JEN [OR] JO Sa[]lsuUap Jagwnu ojmoly Gy eygef



JAERI—- M 85— 148

d- BLSS°Y £- 60S6°L 4- 3065°1 aje(d  apig
2~ 6ESO'¥ 2- 8IL0°1 - 98¥1°2 aqny apind 3 oZH
$- B09E°E ¢- 1009°¢9 10} elapoy
1122
$- 88009 pers aje[d
Teny]
2~ QILE"V £- 328279 g- ¥865°T jeay
s 'y 0 H ggen ggen Lwo13ay

(¥ 828 9e * w0 / 0T )

[182 [8ny [0a3U0D (OE-IGY UT [BIJ@}EN JOM] Jo SBI}1SUGP Jaquwnu DIWoly [°g s1qel

Z- 911E'¥ g- ¥I0£°6 Z- 8098°1 s3e]d  OpPIg
Z- 0008°¢ 2- 1009°9 0ZH
Z- 0008°¢ Z- 1009°9 Iojelapoy
1182
Z- g500°9 pe|) ajeld
jeny
Z- 0148 £- 2282°9 g- ¥E£58°1 jeay
s 1V 0 H ggen cgZn uorday

( X 526 1T * _®2 / 01 )

1122 [anj paepue}s Qg-IGy UL [ELIe}ew [Onj Jo Salj1susp Jeqwnu DIwojy  )'g @[qe]



JAERI— M 85— 148

Z- LSSV £- 6096°L 2- 2065°1 ajed  epis
- 6ESO°Y 2- 81L0°1 2- 9EvI°2 aqny apin3 3 OZH
z- 0008°¢ Z- 1009°89 103 e1BpOY
——Qﬂ
2~ 8800°9 pery ajerd
[any
g- V061°¢C 2- 280°V g- 226279 £- LSSy reol
rs 1y 0 H 882 N 687 N vorsey
(A G28 3® ‘w3 /0T )
1182 [en} 10Jjuod JOE-JGs Ul [erJejem [en} Jo Saljlsuap Jaqunu dimojy  (]°Q 21qe]
Z- 9118y £- ¥I0E°6 Z- £098°1 ajerd opis
2- 0006°¢ 2- 100979 0ZH
Z- 000€°€ 2- 1009°9 03 eIapoy
1102
2- BELL'Y pel) ejejd
18nyg
g- ¥061°¢ Z- 8v80°Y £- 226279 - ¥ESG'T 1eay
s 1V 0 H g8gZ N ggzn uotiey
(¥ 626 38 ' Wo / 0T )

[1e> [enj piepueis (QE-[GS Ul [erJejew [anj Jo Sa]JISUAp Joqunl OIm03y  §°d el1qEl



JAERI—M 85— 148

¢~ ELSS'¥ £- 60S6°L - 206971 ejeld aprg
¢- 6ES0°Y - BILO'T ¢- 9EVI°¢ aqny apind ¥ oZH
¢- 009€°E ¢- 100979 103 erapojy
1192
- BEOD'9 pe1D ajeqd
[any
£- 602678 ¢- 0G0E°¢E €- 960878 £- S1L0°? jeoly
s v 0 i 8EZ N ggén uoifay
(A GZE ' ‘w2 /0T )
192 [9n] joIjuved [QpP-JGS U1 jelJojew |[8nj] Jo so1}15Uap Jaguwnu D103y Z]°9 @19l
CASEE R § 1 4 £- vioe’s ¢~ £098°1 ejejd  apig
Z- fq0pe°e ¢- 1309°9 02H
Z- gg6og’g ¢~ 1008979 1ojetapoy
11892
Z- 880079 PELD ajeld
lany
g- 5026°9 Z- 0680g°¢ €~ 9608°8 £~ J1L0°2 1eay
s 1y O H gtZn ggen uorZay

( ¥ G28 3 ‘_w> / .01 )

1102 [anj pIepue3s (QP-1GCS U JelJajew janj jo saljlsuap laqunu otwoly  [1°§ @I

qel



JAERI—M 85— 148

8 C  BRELELER 2L D ORI TR AR

T FA FBERO Y )4 FBEOBERR T 7 + o VEER G v ) v 4 N ORE
B 757+ 07 BREIEE 1 Lic 20T, DB % Table C. 1 05 G 36 KR o a1H”
2 ATE—300 &S 76300V TIE, BENEAISEOBELRLTHS, 4E, Tabled
—E EROREEEDITRT,

List of macroscople crosa sectlon tables

Table Ho, Cross section Case 1,D. Fuel eslewent Burnup (X)
c.1 50104010 AT6-300 Standard 0.0
c.2 S110AC10 ) v 0.1
c.3 $210A010 . - " 8.5
c.4 s3104010 * " i.0
c.5 $4104010 " " 10.¢
C.6 55104010 - * ap.0
c.7 56104010 : - 50.0
C.8 FO104010 * Control 0.0
c.9 F110AC10 " * 0.1
c.10 F2l0a01l0 - * 0.5
c.l11 F3L0A010 : ° 1.9
c.12 F4104010 - " 10.0
c.13 P5104010 ’ - 3e.o0
C.14 FELOADLYD * - 50.0
C.15 - S020a010 §76-300 Standard 0.9
c.16 S120A010 " - k.1
c.17 §220a010 * " 0.5
C.18 $3208010 " " 1.0
c.19 S420A010 " " 10.0
c.20 §65204010 " " 30.0
c.21 $620A010 . - 50.0
c.22 FO20A010 - Control 0.0
c.23 R1200010 " y 0.1
C.24 R2204010 " - 0.5
C.25 F320a010 * " 1.0
C.26 F4204010 " " 10.0
c.27 F5204010 * - 30.0
c.28 F6204010 * " 50.0
c.29 5030A018 ST6-400D Standard 0.0
G.30 FO30A010 - Controt "
c.31 S040a010 A51-400 Standard "
c.32 FO40A010 " Control "
.33 S0504010 §51-300 Standard *
€.34 FOS0AOIC . Control =
€.35 s060A018 §51-400 Standard -
C.36 RO604010 * Controf :
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