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Critical Experiment on FCA Assembly VI-1
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Mock-up experiment on prototype fast breeder reactor "MONJU" has been
performed using Fast Critical Facility (FCA), in JAERI. The first partial
physics mock-up system is named FCA Assembly VI-1, which is two zoned core
system.  The Inner core of the Assembly is the test region simulating the
composition of the outer core of "MONJU'", and the outer core of the Assem-
bly is the driver region loaded by enriched uranium fuel.

The measurements of critical mass, bunching effect, reaction rate
ratio at the core center, and the radial distribﬁtions of fission rate have
been conducted. Preliminary calculational results agree well with the
measured values other than the fission rate distribution at the blanket

region.

Keywords: Fast Critical Assembly, Physics Mock~up Critical Experiment,
MONJU Fast Breeder Reactor, Critical Mass, Bunching Effect,

Reaction Rate Ratic, Fission Distribution
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#kic >V T ZEBRA TibA MZ — A #6649 oL LolBrYZ 5hTHh 5,
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5 EER EORERE 3B O THRFKECERETH 5, Table—1 A ond LoV~ 1EHE
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LEEBRIFFLOS, MZ -AOFLOFEHHORESE Figlitsbhd L5yl
LIEaRED,

Table 1 Composition of Assembly VI-1 (102?/cm3)

Core Blanket

Material  Test region Driver Radial*  Axial

Pu-239 0.15687(1.15) - - -
=240 0.01400(0.44)
~241 0.00160(0.34)

!

U-235 0.00152(0.39) 0.21310 0.0289 0.0086
-238 0.69057(1.29) 0.64152 3.9885 4,0070
0 1.5598 (1.44) 1.5306 - -
Na 0.7656 (0.91) 0.7656 - -
Al 0.1354 (52.0) 1,0204 - -
Cr 0.3552 (1.05) 0.3134 0.1827 0.1827
Fe 1.3004 (0.95) 1.1504 0.6652 0.6652
Ni - 0.1639 (0.87) 0.1420 0.0796 0.0796

* Tqual to core height
( ) Ratio to atomic number density of MZ-A

3. JE¥HEERNE

Vi- 1 REFOFHER B ERD 1) EOMIEER LT -2, ZOFR4E Table 2 1C
ﬁfoC®§Kﬁﬁéﬂfh5ﬁmﬁﬁﬁPb@MQ%é%@SMnﬂ@ZFD77KNE?5
LOTHY, BHEPEFT -5 L LT KeepinDEEEHT 2L 001300501 % 4K,/K TH
B, LirL, po OHHEARICEYEESL3E0THEL,

Table 2 Kééﬂ%iﬁﬁ,ﬁﬁﬁ®¢ﬁﬁﬂmf%$®smngﬁy@ﬁEﬁ%LB%
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AW HLETH-1, LI L, #IfALLED Singularity A0 E0HSEREH G,
Vi- 1 BAEOFLEL S 75 vy v FOfKE Table— 1 5T, COFICERRERD
$RIC>T ZEBRA TiThhik MZ — A £a6k? OFLE OREHEL 5NTO 5,
MZ ~AELSHIE THA U | OAMFLERE L AB—@ErRTHD, V- 1REEKICE
JAEREOHARKIBD THKECEETH 5, Table—1 ILAGNELH TV - 1 EEHK
OAED P S MEHEBE S, F MY Y AEHEENPNMEY, 8, MZ A SV 1 BB EOF
LESEREELOY, MZ -AOFOCOYESHOREIE FiglitAohs LHIRE YglH
L1BAaKSI0,

Table 1 Compdéition of Assembly VI-1 (1022/cm3)

Core Blanket
Mater1al Test region . Driver  Radial* Axial
Pu-239 0.15687(1.15) - - -
-240  0.01400(0.44) - - -
=241 0.00160(0.34) - - -
U-235 0.00152(0.39) 0.21310 0.0289 0.0086
~238 0.69057(1.29) 0.64152 3.9885 4,0070
0 1.5598 (1.44) 1.5306 - -
Na 0.7656 (0.91) 0.7656 - -
Al 0.1354 (52.0) 1.0204. - -
Cr 0;3552 (1.05) 0.3134 0.1827 0.1827
Fe 1.3004 (0.95) 1.1504 0.6652 0.6652
Ni 0.1639 (0.87) 0.1420 0.0796 0.0796

* Equal to core height
( ) Ratio to atomic. number density of MZ-A
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V- | 5RO EERABARD 2D —EDBEERAIT -1z, TORELE Table 2 i€
%ToC@ﬁmﬁménfw5&mﬁﬁmpo@mg§é%®5mnm@zbﬁ—7mﬁmié
bDOTHY, BRI T~ E LT Keepin®DEEFEHATEL poi300501% 4K K Th
Bo LAL, 0o OBBBEARCEEEL5Z360TEE,

Table 2 KASN AL S I, BEEOHTREEESED Singularity OfE»SH1.5%
AK/K&%kf%éoL@L I REEE P 7 Ao~ IR I H B OB ERICH L TRA

WEBISANMOTHAI, FEIMOXRIYS v 75 7759 P RARER LS ELY 5~
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Toy JREFETLE, WO6%AK/ K DEMBUETHE, T, [RBRERSHB LK 54
NG LIRERTD U reactive THD, Fo4 -5 LA THREEI I LCEES
&, #06%AK  KOBIBLETHE, LOBEOREICE - THBREESH LTS
5SRO OBABRANETES C LR, F 74~ OMBOBRBE Y TE 5L L 4T

LT3,

PIEOESTMERREBICIA THHEBEARABRTET L 20IE, N7 45— FAEics
FAEBGRHOEAEEER L, 854 Table 3 1R$4S, as built DFMERAER
Table 2 KB 5(1) ~(4) DBEEMALDTED, FI 5 v T5 vy bEd-FRE
20 O AE—EALOEEEERZ R~ B) O EEAMA L D TH S,

Table 2 Corrections to loaded mass

(1> C/R, 8/R singularity 30.9i0.lpo*

(2) Edge effect ~-4.6%1.0 o
(3) Gap effect -3.75x0.5

(4) Excess reactivity -3.67x0.01

(1)-(4) Sum 18.941.3

(5) Blanket NU to DU 11.1:1.0

{(6) Driver to test region drawer -10.7%1.0

(3)+(6) 0.4:1.4

(1)~(6) Sum 19.3+1.9

* o, = 0.0501 %ak/k

Table 3 Critical mass of heterogeneous core

Pu-239+241 (kg)

U-235 (kg)

As built#®
Test region with

J-F-0 (homo.)

J=F~TII(homo.)
ABBN  (homo.)
" RCBN  (homo.)

142,
DU blanket 297.
323.
307.
266.
348.

02+£0.01

4% 1.7

R B S B o B |

206.4%1.4
2.80+0.05

* Mass ceeff,

l.l2i0.0lpoldriver drawer
0.9720,010,/kg of U-235

Table 3 WHASH T AFEBEIC OE—ERF I 2EEEHHEORETHD,
HEEE S EHELE T A5 OTREV, (FATLIEEH Yy Mod-» THEHERITRKEOEDY
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4. NVF TR

FERVEIC B0 A EHRAFM T D o Ny F v IEBREITT - 1

KEER I HOVTE, FEHO~% - v Al o T2y aliiEsvyF S B, FEY T v
Bt A v F v (C), b =ualEHy 7 B E S by F 7 D)L,
FNFNORSEDRAEE S NIcHEBIKE - TAE L, #R% Table 4 WCORT, R
Oy F Y SEFR S 2ESHROE I BLUE 2RI SVTITY, Sl LA X - CHBR
SR AD N v F v IR AEBARB LD TH D, B IBLIUE2ERE~VyF 7LD
i, NYF v ET - RBAITIH LB AEMoBEMIBENBHT 20T, ChikXBRE

BEAEER ST LD THL,

as built © Keff Xt LT

Table 4 Result of bunching experiment

Pattern Reac

tivity change (%Ak/k)

1.023+0.020

0.008+0.020

0.384i0.020
Al,03 Pu

Na

DUG, Na

DUO,

DUO,

Na

DUO, | DUO,| DUO,

DUO

Na

Table 4 iKALNELDC, EBOKRET V=9 2ROy Fr IR KEC, FHib
95 SRAMIRD <Y F ¥ FARBAE AL BV ENS CETH B, THOOEBOHED SIE
Moy — v OFHEDNRENE T LRBEEOE AR TS 25, Tub =9 alii & HL
D5 URAEEBICNY F VI L5y — v D) BB L, SEHROTHE X Hi AR 455
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55c&ﬁ%50%ﬁ?—ym;bgméntzowﬁ%ﬁ%54jaU—AGM//1%&m
L7z DOYC A7 o XAFHHEFREAREETITHSD, as built D Kerf 1TH LT
09982 v HEmuER (Y rEoh T b,

FE R i st IR EMB AN T B by F Y TRBRET - 1

KB ICOVCHE, ERONS — v R BT ANy aliE SV F YT B, HiEv Ty
it A v F v 7 O, Pb=9aliiEHby 5 vEIEIRE & bicoyyF s DL,
2R ENORIGENEAIE X N BIHEIC L - TIE L, #5214 Table 4 1RT, £
Oy FYFRFAL 2EAEOEL BEUE 2RBICOVTITY, SIHLABICE - THER
SHIR S AD Y F v I BABBAME LD TH 2, B 1 BLUFELERE Vv F VI LD
1, NYF YU EIT SRS LB 2MHOELBESBE T 50T, ThiCL IR
EL{L AR S LD TH 5,

Table 4 Result of bunching experiment

Pattern Reactivity change (%Ak/k)
B " 1.023+0.020
c | 0.008%0.020
D 0.384i0.020
Al,03 Pu
A Na DUO»
174 1/16

DUO, | Na

B {Na |DUO, | Na | |DUO,

DUOy | DUO,! DUOs

DUO

Table 4 ITALNB LI, EBROBRI T Vb =0 aliloNvF o FHRBRKE O, HiE
5 YRR DNy F Y THRIBEAERCENSI T ETH D, INLOEROERMSIE
O — v DIERRAMET S LHEEOLC ARETH B, 7ok =9 ARSI
D7 UREEBICNY F S Loy~ DI ICERL, BEROPHEE ST ARE LT 5 &
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019 % 4K /K EVSERSBOND, F5 4~ —$ERICOVTIR, Fig 6 I0RT & 5755y
F YT EFT o b, EDNYF Y SR 0228 + 0020% AK/KTdH - - -

NYF IR OB ARELTRTH S, RET TiBon: THnTEED wra e,

T =T LD YF TR LTI 080% 4K K, FHbw 5 vBiLRD ~v F v 7iTwt
LT—009% 4K " KT&HY, Table 4 OXRBERELLDICHEHBELTOEM, © i/
i3 BEAMICSH 5 EE 2 Hh T b,

5. % 4 W I

VI— 1 RE5HOHLEARMENE F 74 - L OBRIN T 545, SBRESMUE I» ok
AR AHBPLOEABEBE LB TEL LI TIRBREEEDTH B, L, VI
1 REGEOHBRE /00 58 2 B —EEFE L OdIT 1T hiET 2~ 7 b ovhs, HRERGRELS
G o5 HE—MRFELOBLCBE 50 F AN PV E—BST ENEDIEF = v 7 LTEL
BBRD L, BETNEVI - 1 REFOABRBRDKE SVBRDTH E0EH LV HEREHS
MICLTELZEDPNETH S, TDLDIIT it BEERA Table 5 IKkd, COEDL LK
Bl oI T 20 F DER ETREL Rl - AB L TLN T EDELTH 5,

V- 1 REEOHBRBE P OICET 2N REORER, BESN/ZPu-239, U—-235%
K U-238 ~A 7 oBD5GBEL20mm ¢ ORBHAMERL THAT R Lick » TT

Table 5 Calculated neutron spectrum at core center

985V

g Assy VI-1 One region

1 0.002607 0.002590

2 0.012695 0.012608

3 0.032314 0.032109

4 0.063486 0.063061

5 0.094242 0.093779

6 0.12463 0.12412

7 - 0.17459 0.17446

8 0.15287 ‘ 0.15304

9 0.13750 0.13783
10 0.099710 0.100067
11 0.049708 0.050004
12 0.024332 0.024527
13 0.012976 0.013099
14 0.011294 0.011464
15 0.004750 0.004858
16 0.0017000 0.001754
17 0.0004829 0.0005011
18 0.00009378 0.00009785
19 0.00002040 0.00002143
20 0.00000285 0.00000301
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019 %4K.7K &wéﬁﬁﬂ%QnéoF§4N—ﬁﬁmou1m,Mg6m%¢;5ﬂNV
FrTETIN, TONSYF YV IHRIE0228 1 0020% 4K/ KThH - 720

NUF v IRRORITRBEERITH TS S, RETTRE LN PN sER®) ks L,
THWh =g ARHDNF T LT 080% 4K K, FHiby 5 VBB D~ F v 2kt
LT—009% 4K "KT&H, Table 4 OEBERZHLETHI{EHLTHEE, 2 >8B/pF
i BEANCHHEZEZ SN T B,

5. % & B K

V- 1 REEOPLEERBRE F 74 - OoBRINTO S, RBRERER I 510
AHE AP LOERBERE LS TEL L LIT TGl <IEEDTH S, L L, VI
1 R EOHRBEE /0o O3 28 —fHEF LORGICE T BT R 2 bovds, FHERFESS
Fip ol BRI LOHIC B BIH TR RT PVE—HT EDEIEF = v 7 LTHEL
VEPH B, BETNRIV -1 REEDERBBOAE SHEATH I 006G LWV HEEMEA S
MELTHBCEBRETH S, TDRDITIT - it EERAE Table 5 TRd, ZORPLRA
B o ENCB T A E DERBR FTHACE AR L TLO T EHHLTH 5,

V- 1 £ F0FREE P LICE ) ABORFORERL, BIESh/zPu-239,U-2354%
FOU-238 w47 o0BR2GHEA20mm ¢ OEBRILEHER L TRATAC Lick - T

Table 5 Calculated neutron spectrum at core center

vgbg

g Assy VI-1 One region

1 0.002607 0.002590

2 0.012695 0.012608

3 0.032314 0.032109

4 0.063486 0.063061

5 0.094242 0.093779

6 0.12463 0.12412

7 - 0,17459 0.17446

8 0.15287 0.15304

9 0.13750 0.13783
10 0.099710 0.100067
11 0.049708 0.050004
12 0.024332 0.024527
13 0.012976 0.013099
14 0.011294 0.011464
15 0.004750 0.004858
16 0.0017000 0.001754
17 - 0.0004829 0.0005011
18 0.00009378 0.00009785
19 0.00002040 0.00002143
20 0.00000285 0.00000301
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St BAMLOBAERREA Table 6 WRY, CORICIMZ AkkB35M2 51 0n
TV AL, HIESEOHEATHER—H LT3, HEHEER-OMY C /E/@) ML
T, 077/ 0P EOVTIRCBN €y b, 02/ 6B conTii]-F-0 5 %K
TR ZOFMN THERM & ERBI—B LT 5,

Table 6 Fission ratio at core center

0%9/6%5 ‘ 0%8/0%5
" Exp. 1.033+0.041 0.0323+0.0013
(1.009)* (0.0335)%
I-F-0 1.029(1.00)%* ~  0.03423(1.06)%*
J-F-T1 1.008(0.98) 0.03350(1.04)
ABBN 0.997(0.97) 0.03330(1.03)
RCBN 0.948(0.92) 0.03166(0.98)
* MZ-A
X% C/E

6. 1% 2 E 5 A

U—23585LTPu—239 <47 o DAHKES 2 0mm ¢ OERALICHA L CRIE L #o#
NHBDERFE A E Table 7 KR T, ChoRBOVTERABL O, — 7 itk 23R
FELETH LY, BEARBHNS O LDTH B,

Table 8 ICHMIEEDMBI (C /E ) A5Rd, HEAG ] —F—N+y b2 6B L
T2WTER - ZEEEIT-> TE AR Sy 2 ) v/ B2 ARY, ChAEGBALTX - YiHEETS
bOTH LY, KEOAEITICSHDEHTFEHRERO B2 40 & 50 B8 — 20 H3EB
ELTEAGR TV S, BHTEH 2 CRBTEEGKERHD S TV 2AROEE A 1%
BT 2 B8EDBHE0S T EETTRBEVALAORITICS L TS NT0 3£ 50755,
Table 8 KA 56M5 L5 KC /EMERBHEBCREI TS, HBATETS v 7y MiC
BOTHL0LDBEONECBALOAERERLTVWS, CRREVELEBVTHS LN
RS TH D, BEFAEICEY AHEED-2EE - TV EDTH S, BB LS
ELDHEAEESNG L ERBATH 3, LU OXH UBESLEIERGICE - T L5 10
LOPE0EOICEFFERINETH A D,

U~ 238 DSBS MCOVTE, ¥4 7 oA RELERACHEALTAIET 3 &,
LTIV FEEWTANY — 3 YR ORBENSBRDTAE {155, T OEBAET 2
EBFHILT 5 VI E - THIEAIT 70 88 % Table 9 €5id, COEKC,/EEH545
NTH5H, INEHEBIKLALZLDTHS,

U—-238iK20 T U—- 235 A0 Pu-239 &4 2& 7507 o g B0THC
VEBART ThLE NS EMNTED,
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ot BABLORERLES Table 6 KRY, COXRRIIMZ -Asd Y 5460
T ah, MEREZOHBANTHE R —K LT 5, HEITEREE 088 (C /EM@) L
T, 01 e KOV TIHRCBN 2 b, 02 a2 gonTEF-0 o AR
{ EREBEOTBFPN TN & HBRER—R L T3,

Table 6 Fission ratio at core center

o42/a35 038/25
Exp. 1.033£0.041 0.0323+0,0013
(1.009)* (0.0335)*

J-F-0 1.029(1.00)** 0.03423(1.06)%*
J-F-I1 1.008(0.98) 0.03350(1.04)
ABBN 0.997(0.97) 0.03330(1.03)
RCBN 0.948(0.92) 0.03166(0.98)

* MZ-A

** C/E

6. o HFES M

U- 235 5L Pu~ 239 <47 o DR HEE 2 0mm ¢ ORBFICEA LTRIE L 128
DHEOER S N4 Table 7 105HET, CHORBOTERLSL Y T k2518
KHIETH B, HEIHBI/NS L LOTH 5,

Table 8 iCiH&iE & OB (C /E ) Amd. AHAE ] - F— Ty M 6RHICHHL
T2RITR - Z3tBAIT - THAM v 7 ) » 7 B2 %k, ChAERBHLTX - Y 82T
bOTH 555, WEOAERICHLERTFERBO BL A0 LBV BHLY - 20ME bt EB
ELTHAGRTWS, ZRFEHLEVEIBFEREERERD DT TOIMROEELHE LE
RE2LENRSHE0D L ERTTREVELROBITIcELTER VST 3L 50THE,
Table 8 KA LHN5XHiIKC 'EEZEBHABTCRERFTH A, HHATR 77 v v biC
BFOTH L0K0HBONEBLEOHIHAEZR LTS, ZREEVHLORZVTHEA LA
h—AEEThd D, SEFPHCET 2MEBEHRO - 2EU-TVE6DTHS, fHBIC LS
LCOHEDPUREEINSC LRAATH S, LoL DI HBERER O ICL - T 1.0
EDNEEND T ERFERIRETH A D,

U- 238 DM B R FRICOVTH, <A 7 oEnHTHELERACHEALTRET 3 &,
EITT IV bEBVTANY -3 v HROBESBHTAE {55, ¢ DREABR 2
fehH by 7 VHEICK - TAERIT - fo. #38% Table 9 WRd, TOXRRKC/EELEZS
HTHEH, IHEFAEBIRILLDTH 5,

U-238ico0Tid U~ 235 $20 @ Pu~-239 ERE4 5L 75 vr oy it BLTHC
JEMDBBRITFTHB LS L EHTES,
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Table 7 - Radial traverse of fission counter in Assembly VI-1

Position

U-235 mfe’

r (mm) Pu-239 mfe

18-18 0.0 1.000 1.000
18-19 55.2 0.992 0.988
18-20 110.4 0.943 0.949
18-21 165.6 0.886 0.885
18-22 220.8 0.786 0.790
18-23 276.0 0.677 0.685
18-23.5 303.6 0.621 -

18-24 331.2 0.552 0.559
18-25 386.4 0.441 0.425
18-25.5 414.0 0.338 -

1826 441.6 0.256 0.270
18-27 496.8 0.147 0.157
18-28 552.0 0.082 0.086
18-29 607.2 0.043 0.046
18-29.5 634.8 0.030 0.033
18-30 662.4 0.028 0.030

Téble.S C/E of fission rate distribution measured with micro fission counter

Statistical accuracy 12 %

U-235 Pu-239
.Position A B A B
18-18 1.0042% 1.00%2%

19 0.99 1.00
-20 1.00 0.99
-21 0.99 0.99
—22 0.99 0.99
-23 0.98 0.97
~24 0.96 -
-25 0.89 0.90 0.94 0.96
-25.5 0.96 0.97 - 0.94
-26 0.94 0.95" 0.91 0.92
-27 0.88 0.91 0.83 0.85 -
28 0.80 0.88 0.77 0.84
-29 0.64 0.91 0.60 0.86

A Ordinary X-Y calculation
B Bi of empty lattice region is set zero
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Table 9 U-238 fission rate distribution
measured with foil#

Position Measurement C/E**

18-18 1.000+0.005 1.00£0.005
-23 0.676x0.005 (0.9620.01)
-25.5 0.235%0.005 1.0340.02
-26 0.120+0.004 1.09+0.04
=27 0.041+0,003 1.0G5+0.07
-28 0.018+£0.002 0.85x0.11

% 378 ppm U-235

*% B% of empty lattice region is set zero in
the calce.

7. b ¥ W

THA U | OFAELOMBREHE U aBREEE oV - 1 BAEOEAER & £ Ol

ko, BEEETOLC ANTOLS BERIBOATV B,

(1) ﬁ%@ﬁﬁﬁﬁ;@é%~%ﬁﬁb@ﬁﬁ%%%ﬁi<ﬁﬁﬁéC&ﬁﬂET%D,$@%
DAY P IICHERDI, | o

(2) AGL [/ 1 2HL/DOYC v2FaidlERMsLUEGENREML LD L FHET S
B3, s @/ NEEE ORI A S B,

13) FEHESRA N VF LV ITEBRH SRS L EIBLTE, KDLy - yTOERE
WBTHHSD.

4) ZBEROTLMCBTARAELIEHSVTR ] —F -l £y bk 2HEKRIHERR L
Al RN T B LTV 5o

(6) 77 vhy MCHETEEARBOEEHMAACELTH, CEES L0 LY/phabin
5 —WEEE AR LT B8, U 2381820 TRILBN BRI TF 5,
FCA T4 84 3 AtaieVl - 2REAGUPEREZFL L 1o ZOREEE [HAL ]
ORNUNA LD AR L - SBAR LS 280 TH S, V- 1 EEFRICE T HFFEBVI - 2
EERIC BT ABE LSS TESIKHEMEBIIAZIT O TFETH S, §/c, MZ-AHL0HE
MZ —B B&@TOF — % LOMHBELBRFT SNETHA D,
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Table 9 U-238 fissien rate distribution
measured with foil#

Position Measurement C/E**

18-18 1.000+£0.005 1.00£0.005
=23 0.676+0.005 (0.9620.01)
-25.5 0.235%0.005 1.03+0.02
-26 0.120+0.004 1.09+0.04
=27 0.041+0,003 1.05+£0.07
-28 0.018+0.002 0.8510.11

* 378 ppm U-235

% B% of empty lattice region is set zero in
the calc.

7. ¢ ¥ OV

THA e | OFMUEOOHEZEE U SBREEE & oV~ 1 EAEOEHRER & £ O

CE-T, BEETOECAUTOEINERMSELNTV S,

(1) ARSI D 51 20 - RSFLOBRRBAREL (AMET 2 C LPFRETH D, Pl
@zﬁar»WC%Eﬁﬁﬁny

(2) AGL 1/ 1 4 L7 DOYC ¥ 27 &AM E L UHETENRE,L LD L CHET 5
B, s /e OB S S

13) EHESRA N VF v IERMSAEST L EBLTE, LB -y TOERE
WBETHH D, : :

(4) FBEBODMCBTAEAZLIE-S>VTIR ] —F -ty btk 2 EFBRIAERR L
A% OFFEN T—B L T 5,

(5) 774y bieBdAEAHROEERTAAAIKALTHE, C/EM@M L0 LD/havnin
5 —BHEAE AR LT A9, U— 2382 TR BIF TF 5,
FCA TR 84 3 AV - 2RARMBEREER L. TOREHEF THAL ]
OMEIHAC O EEE L - RABRERA L 20D TH S, VI - 1 BAEICE T REREVI - 2
AR B AR LSS TCESIKEMEBITEZITOTETH L, £/, MZ-AHL0E
MZ B £8&ATO 7 - 5 LOMBE LRI SNETH A,
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Z 5 X W

(1) ke #fth: "Vi—- 1 £5EKCET 2 HEERBONE " FME)
(2) BYRRHEM L ORME |

(3) FABFELFBUHEIR K0 DFAME ,
(4) BEEREM: "FCA V-3, V-3-BHLUFV-2-R RERDOEAREI "
‘JAERI - M 9056 (1980 ) '
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MARMTEERT ¥
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5.2 EEEEER

.53 HIILeREEREE (Singularity )
.54 POERIERSR

.56 EBEERUSE R 7R
56 BREERBLEAOLEY
A6 HERHOHE
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Al HIEEETT -9

Table 10 Doubling time for oy
po = 0v50.0 mm(No.9 S/R)

Power range Doubling time%*

[A] [sec] (#6CH)
(0.2 ~ 0.4) x 1077 35.0
(0.3 ~ 0.6) x 1077 41.2
(0.4 » 0.8) x 1077 _ 44.1
(0.2 + 0.4) x 1076 : 51.1
(0.3 > 0.6) x 1076 52,0
(0.4 +~ 0.8) x 1076 52.5
(0.2 > 0.4) x 1075 | 53.1
(0.3 > 0.6) x 107° 53.1
(0.4 > 0.8) x 1073 53.2

02XI0PAMGOBXIV P AT TOIMOLFT—9D

e
Tp =531 [sec) .
a7 91z RO
Period T &
531
T=T, £n2 = 0605 76.6 (sec)

* 05x107°% A CHERGHE

BAERISE 0o OFFBICHEN Bopp O —KTAMEE 74T ARGO 2 — Fic L OAHEL,
<A FT ol AERIC LD po BEE Lz BRI 00 =00491 % 4K K TELSX
10-6A s ARERECO0I0 % IK K (1L.0mm45) 2#HETHE 0o FKDLIIT

[ANEPS

pPo=00501% 4K K

po OHEICRGIIGEE, RITHCED 8, e & 413 Table 11 D&EBHTH S, Wi
By MEABBN +5 +, 4; ®95H Pu- 2413 Sandmeier, IO Keepin Dl
A Ut Prompt neutron life time £,1322596 x 1077 sec. TH b,
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Table 11 Delayved neutron parameters of VI-1 Assy

Borg (X107)

“\?ﬁ 1 2 3 4 5 6 Sum
Pu-239 | 0.3743 | 3.2441 | 2.2994| 3.5471 | 0.9269 | 0.4812 | 10.8730
Pu-240 | 0.0075 | 0.0808 | 0.0550| 0.1069 | 0.0404 | 0.0081 | 0,2988
Pu-241 | 0.0036 | 0.0854 | 0.0644| 0.1451 | 0.0678 | 0.0585 | 0.3722
U-235 | 0.6230 | 3.4738 | 3.0669 6.6501 | 2.0878 | 0.4247 | 16.3260
U-238 | 0.2411 | 2.5417 | 3.0050| 7.1986 | 4.1748 | 1.3920 | 18.5530

" Total 46.4230

AL
T R 1 2 3 4 5 6 |
Pu-239 | 0.0129 | 0.0311 | 0.134 | 0.331 | 1.26 3.21 é'
Pu-240 | 0.0129 | 0.0313 | 0.135 | 0.333 | 1.36 | 4.04 .
U-235 | 0.0127 | 0.0317 | 0.115 | 0.311 | 1.40 | 3.87 |
U-238 | 0.0132 | 0.0321 | 0.139 | 0.358 | 1.41 4.02 |
.
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Table 12 Reactivity calibration by substitution of rods

(Power level #6 0.5x107° A 90% BCS)

Position of

Position of

Pogition of

Position of

Step No. | /e No.1 [mm] | C/R No.2 [mm] | S/R No.9 [mm] | S/R No.2 [mm]
0 full in full out 50.00 cri. 44.24
1 49,29 full out full in 44 .24
2 " 356.86 50.00 "

3 98.08 " full in "
4 " 266.40 50.00 "
5 149.10 " full in "
6 " 199.53 50.00 "
7 205.48 " full in "
8 " 143.25 50.00 "
9 272.93 " full in "
10 " 92.13 50.00 "
11 365.26 " full in "
12 " | 43.10 50.00 "
13 | full out 45.97 full in "
14 a 45.29 43.10 - 50.00 365.10
15 91.74 full in 50.00 "
16 full out full in 50.00 40.53
17 full out 49.39 full in "
18 49,29 356.86 50,00 43.71
19 26.64 418,69 "
20 75.19 " full in
21 " 304.00 50.00
22 124.79 " full in
23 " 228.89 50.00
24 178.22 " full in
25 oo 168.69 50.00
26 239,49 " full in
27 4 115.61 50.00
28 317.31 4 full in
29 " 65.99 50.00
30 441,62 " full in
31 " 16.91 50,00
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A. 2 RBIEREH

Table 13 Mass coefficient measurement

c R C.~R Position Reactivity change
ore
{malrix unit } (mm) ' (pa &)
. . #1C R full out| -
Reference 7.16 -

#+ 2C R 3371

# 1C/R 20817

MC — 2 ** 7.04%* 1.198
# 2C R fullin

x 73va oy b EERLEESOBELOFE |
s+ MC — 2 iEEM 16 —11, 16 ~25, 20- 11, 20— 25 @ F 743~ §|{t L Half
type &, CHiCHGT AHEHMOIIHLET 8EXET I vy FRERLIZHOT
VI— 1AL DEERTH S,
Reference MLOHMERER = 7.16 COEBREI
40=1198 (po) x (704 7163
=112+001 (po  drawer )

A. 3 ROKRBREIHIERIE
(1} RoREAE HEHEBOER 7~ 5)

FIA ( 6¢ch) | HIEEAE (mm) |- RIGE (eo)
06560 x10°7A #1 C/R full out

#2 C/R 9918 2.007
0.50 X 1076 A #1 C/R full in

#2 CR 8940 1818

05107 & 05 x 1076 HOREREDEF0189 po o LIh>T05x 10 WO
RERFE G
0.189
051077
0.5 x 1076
0.5 % 1076 FyDAREEAER
0.189 '
_()?Wﬂ— =0021 po
7[3.5">< 10'T

=021 po

(2] IR
0.5 x10-6 (A BRI 1% souree OIS L OBIR T 4,
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g
p=———— (W) S =Total fission ¥ sec
31x1010 :
So So
g = -
1 -k ik

So =% Pu 0 BRESHE
406x 106  fiss. “sec

dk = (05 x10°6 A DOKRERE)
=0021 pop = 105x10°6 4k.7k
So 406 %106

S = = = 386x101!

1 -k 105 %1076

fE-T05x10"% (A)@tBﬂP(Vw i3
386« 101!

P=————— = 125 W
310x%x1019

A 4 BRESH
B G EEE & B & T < fo,

Table 14 Core temperature

fiss..” sec

coefficient

Reactivity change
T.C. Position :
(L po.”C J_
F-1, 2 0047 L0007
M—1, 2, 3 0.044+ 0006




NVEO (TN HEES T AVFOFE I g F1g

(D,) 19 0t 4 0z
__ ! 1 . ] \v %
A SN R S |
¥ (ST i N V _ . ,
/d ,_» v o
| (w/ugzy) \ /D _ |
5 L )Y X0 O
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> A= ®men
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— & ‘ -
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= ] (w/mogh) €-H v/ X av o -
- .y
e {oe1 &
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Z—d 6L
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A. .5 BRRELIERT-—7
A, 5.1 EBISULE
HEH 0 (Fig. 1) f@ﬁﬁﬁﬁCH.ﬁ&ﬁOﬁxurfAmﬁwf 1 HIE#EA 1990
o TEEE ORI 388 00 THB, 05x 1077 A TRREREN 021 00 TH 575 5i8%
BOIGRE (3,
o = {388 —021) po = 367 po &7 5,

A. 5.2 HE@EEESRE

Table 15 Gap effect measurement

Gap #1 C,R Position Reactivity change
(mm) (mm) (po)
- 0006 17173 0.00

0.486 13328 — 07t

0982 | 9422 — 151

1.694 1674 — 308

ARSI CH 5 05 x10°7A, 90%BCS TRite. Gap PRIIEEHMEL < ORED SR
Wi, THbb
071 -

4p= — = ( 144310072 )X (oo / mm-gap )
0.006 + 0.486

#2727 L X (2 mm 7&K b LA
T Gap #hEHC LB G D Ram '
375 £05 po (EHEAERN 26 £ 03 mm] &5,

A. 53 HIEZAFEEIEKE (Singularity )

Tahle 16  Control — safety rod singularity effect

Core ' C /R Position Reactivity change
#1 C/R full out
#2 C/R 9371
#l CR 27072

S,/R(F14-14)—Driver - (386001} po
#2 CR fullin

Reference

S/R,C/ R EHDBEAEF7F Aoi—g|HLicE®RYT 5L (386+001) »o
X8 =3088+01 o FIREESEDLTS,
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(pg)
-3.0}F
-2.0F

Ao=-(1.4430.072)X (pg)

Reactivity change (Ap)

2.0 mm

Fig. 9 Gap distance
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Tahle 17 Irregular core boundary effect
zl CR Power Reactivity Irregularity
Core Pattern P osition change (pa)
(mm) (A) (4,74 quadrant ) W
A ( Reference) 207.28 05x1077 0 52871
B (2.4 quadrant ) 117.85 05 %1077 324 84146
C (274 quadrant ) | 16588 0.5x 1077 ~ 144 75158
0.258x 108 — 842
D (4/4quadrant ) | full in _ _ 14430
(subcri ) | {(Calculation ) .

HIEEREE TREEREN — 4 po OEEZOHIHH0284x 108 TH- DT hpSDYS

— VOREREARDBE - 44 po. ETL B, HLTDVY - vORFRICKBKRERBIIA Y
— vOBERIGE 402 po & 4.4 po OFNTHE 5, '
ANY —vEHTEB.C.DOBADEZEVOT, THODHEDEHES EdgetBE L

Edge effect

(W=10)

A.bD

FEWMEIEE N 5982 F =%

=46+ 10 po

Sl LERSHREF, M BrFEAF LR TFHATH S,

Table 18 F AV —Vv&EF7435= —ViCER LGS

(B#uGER © T PES 44D
Reactivity change (o0)
Position Calculation |
Differential _ Volume integ. | Mean ( po)
T(R3 — R{ )X 4po
1 -~ 1.002 — 100 0
2 - 2012 - 672 - 330
3 - 1792 - 1162 - 910
1 -~ 1.492 — 14,36 - 1297
5 — 1072 — 1368 —1392
6 — 0690 — 539 — 1247
Total - 5277 — 5176 -5230%10
Calculation T D ~EfLAEEORGELCMRER 250 TRD 5,

Volume integ. : HIGEELAE 77 7 ic L ARBERESEICE - TRH S,
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Fig. 11 Irregular core boundary effect
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Table19 FFA—-/—vEF2 b/ —vic@EaLBG
(EHmih  +riha 8 &)
Reactivity change (po) Mean
Position (0-)
Differential Calculation | Volume integ. Po
+0.640 +8.68 +10.04
8 +0.155 +0.99 + 1.69
Total +9.67 +11.73 +10.7+1.0
Table 20 N.U. Blanket % D. U. Blanket ICEBR LGS
(EBUST © +FE5 8 4)
' Reactivity change (po) Mean
Position ()
Differential | Calculation | Volume integ. Po
1 -0,425 -7.37 -6.08
2 -0.165 =2.35 -3.66
3 -0.052 -0,82 . -1.47
4 -0.005 -0.07 -0.41
Total -1G6.61 -11.62 -11,1+1.0

56 EBRBHIEHOE &5

Table 21 Corrections to loaded mass

(1) C/R, S/R Singularity . 30.9 0,1 p,
(2) TEdge effect _ -4.6 x1.0 pgo
(3) Gap effect -3.75%¥0.5 pg
(4) Excess reactivity -3.67+0.01 po
(1)~(4) Sum _ 18.9 #1.3 opp
(5) Blanket NU to DU 11.1 1.0 pp
(6) Driver zone Test zone -10.7 1.0 pg
(5)+(6) 0.4 £1.4 pp
(1)v(6) Sum ‘ 19.3 z1.9 py

Pg = 0.0501 %Ak/k
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Table 23 Summary of the results'ef critical calculation
(as built core-NU Radial Blanket)

Prob Crosssection| Vg ‘ Critical
‘| Geometry Approx, Code r cylinder kaff volume
No. set
: (2) (%)
9 J-F-0 457.99 .98350 | 505.02
. (25 gr.)
10 | Cylinder* | diffusion| EXPANDA | J-F-II 460.23 . 99670 470,26
(1- -4 (25 gr.) ‘
11 | Dimension) ABBN 464.17 .02380 409.96
! (25 gr.)
: 12 RCBN 458.74 98220 | 505.31
5 (25 gr.)
: 13 J-F-0 472.54 .98351 -
i (reduced)
' 6 gr.
14 | Cylinder diffusion| EXTERMI-| J-F-II " .99672 -
' (2- NATOR-2 (reduced)
Dimension) 6 gr.
15 R-Z ABBN " .02377 -
: (reduced)
6 gr.
16 RCBN " .98219 -
(reduced)
| 6 gr.
EXPERIMENT 472,1 000
* Transverse buckling BZ(107%): 6.65 6.75 5.66
{Test zone, Driver zone, Blanket)
Table 24 Group structure of 6-group constants
Group number
Reduced set | 1 -2 3 4 6
ABBN set 14 56 78 9~ 11 12 ~ 14 7 15 v 25
£ () 1.4 MeV | 0.4 MeV | 0.1 MeV | 10.0 KeV | 1.0 KeV | 0,215 eV
(*#) E : Lower energy limit of reduced group

1



