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Measurements of Relative Power Distributions in the
Axially Simulated Heterogeneous FBR Cores

by y-scanning Method
Kunioc SATOH, Toshitaka OSUGI and Akio OHNC

Department of Reactor Engineering

Tokai Research Establishment, JAERI

(Received November 26, 1985)

Measurémeats‘of relative power distributions were ﬁade using the
Y-scanning method in the partially simulated cores of the axially
heterogeneous FBR in order to study power flattening by introducing
the inner'bianket at cére midplané and power distortion by insertion
of simulated BysC contrel rod in the-core. Power peaking factor was
decreased by about 12% in FCA XII-l assembly in compariscn with FCA
XI-1 assembly, and the value wﬁs 1.1l = 1.4%.

Distortion in power distribution caused by introducing the simulat-
ed ByC control rod in the FCA XII-1 assembly was obtained from the
measured power distributions and propagation distance of the distortion
was examined. It was observed that the inner blanket played a role to
cease the propagation of distortion from the upper to lower half
assembly. Calculations were made for all cores. Calculated results
predict the measured results fairly well in the core region and inner

blanket, A large descripancy remains in the outer blanket,

Keywords: LMFBR, Axially Heterogeneous Core, Power Distribution,
¥-Scanning Method, Peaking Factor, Simulated B,C Control

Rod, Power Distortion
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Table 2.1  Specification of B4C pins and plates

used for simulation of control rod

Natural B,C 90% B.C
Dimension ¢ inch ) 2-2-1/4 2-2-1/4
Weight ( gr D '
B.C Absorber B 22.72 21.28
C 6. 36 6. 00
Can{Stainless Steel) 38.94 | 37.19
1*8( atom X 19.8 0.2
Cr/Fe/Ni( we. ¥ D _ 18.72/72.54/8. 74 18.72/72.54/8. 74
B.C Plates

Void Natural B,C
Pellet — | 1.0%x 53¢
; .
é’* P Length 457.2 | 457.2
ja ]
g? 8 Outer dia. 12. 60 12. 60
a 5
o SUS thick. 0.65 0.65
s 84.79 84.79
B.C — 1046
Weight,/pin
teg _— 14.93
(gr)
) S 66. 50
C _— 2276

B,C pellets and pins
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Fuel plate configuration in I! and T2 drawers

Fig.2.2
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Loading pattern of FCA XI-2 assembly

Fig.2.3
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Fig.2.5
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Loading pattern of FCA XJ -2 assembly

Fig.2.6
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Fig. 3.2 ~Fig 3.5 WllEa nicIamEasEEL L bR, Table 3.2~Table 3.5
CENSOBETRLT B,

B« CEEFEIHESERA A £ (U70FLO B0 MG, S ENE S 0TI FEALD L (-
27.9 cm) , BARIKDWTIE, HAME v EHIREAME PLROms 22.08 cm) THRK
SN TB, Fig. 3.6 ~Fig. J2ICAIEESNAHIInhEitREL & dicRL, Table 3.6
~Table 312ILE NS DEARL T S

Rk LOERGASNATVAEER, I TEFEORIRE &FMMERFAKFIUCS
ENZEEDHEEE L TRHENT L B,

Table 3.1 Specification of fuel plates used

in test region

Pu Fuel NU Fuel pUO. Fuel

Size(inch) 2"xX2"xX1/16" 2"xX2"xX1/18" 2"X2"X1/4"
Material form Pu-Al Alloy EZE;Eal Uranium Uranium Oxide
Thickness of
fuel meat(mm) 1.02 £ 0.05 1.59 6. 35
Thickness of
cladding(mm) SUS 0.25 — E—
Density(g/cm®) 14.58 18. 34 8. 62
Enrichiments 91.84% 0.71% 0.21%

Number density
(atom/cm?®)

Pu 3.620x10%* S _—
Al 0.515%10%* E—
U — 4.65X10%? 2.18x10%*
0 — —_— 4.37%X10%*2
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Table 4.1
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Energy group structure for calculation of

Iransport correction

group Upper Energy | Lower Energy | Lethargy Width Cor;zsgizigng

1 10.0 HeV 2.23 HeV 1.5 1 -6

2 2.23 HeV 0. 498 HeV 1.5 7 -12
3 0.498 HeV 01111 HeV 1.5 13 - 18
4 0.111 MeV 24.8 keV 1.5 19 - 24
5 24.8 keV 5.53 keV 1.5 25 - 30
6 5.53 keV 1.23 keV 1.5 31 - 36
7 1.23 keV 0.275 keV 1.5 37 - 42
8 0.275 keV 61.4 eV 1.5 43 - 48
9 61.4 eV 13.7 eV 1.5 49 - 54
10 13.7 eV 10°° eV 14.4 56 - 70

|
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Transport Correction
Factor

analysis of power distribution



JAERI—M 85-207
5, # R B K U #& 5

H a0 FEHE b

BHLOPLELF o U —ickid b, BB HORESRE Fig. 3.2~Fig. 3.5 0R
Lize T005 0D SELMEEPCHE TS v v AR 5 LB OB 74 ah R4k
ENDTEDDhpb, POMHEETR, v7 VBT 2SS TOM20% 4 HHT0 5755,
9T VBT L B NIESABAET 5 vy bl T, BT AT Lk D B o AL
BEOEEEN B, -

HARHmORE{LEERBNIORTEEL LTHAY -+ Y FREG —RICH o 1T &, <
D —F v IFEEE, EEEOCHROEEN T A - ST TEDINSS, TR
FLL R 7 200 TOE —F » SR ERD o, £0#RE Table 5. 1IKRY, DX
MmHbmhBEL ST, BEFELEFCA XI — 10 1.26 kLT, EEEFLFCA XII-1 TR
L1l Ef2e s REBADLTH 3, FHEFLFCA XTI -2, Xl -1, B8XUXN1-20v
—FVIERBENTFNLLIE, L11BEU114TH 5,

NEH 777w POEIMXI-2&XN—12203 cmTHEDICHLTXN-2T1230.4cm
EFOcmEBESEHELFLTH b, —MRICHIRT 7 vy FOESOEME, BARIE>0T
D EZBE, FLEERSOHET T vy MCE - THILAD T OEIG ML BN T 7
YAy MIZEEL ZRLER DM AET L, BAMilo ot B m L, eEnic
HAEIR LDl A — & v SFREANE (B h, CDEBETENLICHIC, BERLFCAX]I-
VFODRANTA RS LT, EEEPLOLAESERD I, £DERE Fig. 5 1IKRT,
COEMPGFCAXI-2EXM- 24 BT 2L, WB7 I vy FOESE£EINL 2XE — 2
FLOFER, HOPITAST S vy bicBELRAOWAE L, IG5 » oy +
KELENTEML T AT ENESE, LELFCA XTI—-1#/020TAaEE, RETFVr
v POEEM, XI-20ERIUT, BERIKATT 77y b 2B LAAESTS, WET
Yy MICELAEORTR X — 2 EFEBERETFL, A7 5 vs v ricgELBTERE
CHEML T 5%, TOT ERFLHLEOHFIRRICEA LD SPHFORILASBEZ O, W
W7oy bOBBNIOXT - 2FELTRENICESTHET 7 7w PiCELHIOHH
DETHHHS R, SSLEDRDART 7 vy bicELHEoLo/RE Lo b/hadid-
TWBEZAONG, €OHXI - 2FELE E— 3w VEEEXT -1 ELE D EREL 2T,

Bl K H5HFIEA

FCA XII — 1 fFc G B A S A L BS0ME N o v — DA Rt /157 4 Fig.
37T ELEFIg 3 BIRLT WA, CNoORPOEBEBOFARK LABNDOEABHELHTHD,
ZDEHORE TN, 20%ERE By CHEIRFIEIHRTIN13%, 55 % B4 B CHERAEE TRMA21%
TH D, FLEBOPu B E U TRSE &, BEORABECHAOEANERE SN
T b, HIERCL2BAGORNIHICEAZHBR4BL 20, FEPLRLOEREIZD
CTHANTMHRES NI £NODERICHV TR, Fig.3.11&Fig 312i0R3NTV 5.




JAERI-M 85-207

CNSOMBERREZLHOREES LTXIL — 1450, BLOXL - 1icNaF» Y2 VEBAL
FAESIT YT SaRNBE T, €O0HRMFig. 3.9 &£ Fig 3. 10iRmENTWVaE, Fig.
3.9 & Fig. 3105, X-1H8LUXID~1kNaF+ vaAE2BALIRSGORLTESHE
@ﬁﬂf@éoﬁm%ﬂ%Aéntgé,%m%%%%«vzwwmﬁm,%%%%846ﬁﬁ
BIHETH 8 %, SOBIER B CHREREERTHISHTEA TN S, Fig. 5.2 KENODOET IR
INTE, COHBEBRICLEEAL, FHBELLHG cnBEEN/MVETEZIRELTVS
COEBOIETE, 20%5B L Ubh%BRE B CHERHAEDTHC2VT, EAOE L 308 H
RE15emTH Y, FEBEC BEMEIKKELTORNT bbb, 2O &L, HEED
ﬁb«@ﬁkk;vf,%@@0@$&%1aﬁbwﬁk§<£ﬁLmﬁni T Ol R
DN CHADOT, POEOERHRIEERE 2. SIEFUERD THRES 1, FORE Si3H
MBEOWIIEIER Y, THEBERESNAC ST b, LD EITL - THEERTOHEL G
HizbELREICERECREST S C &PTFHEEING,

HAEMIC DWW THEADEELDOWTHE~NN, NaF+v V2L ADVOHAGAEEBECLT,
F BB SER A S NI OOH NSO 4 Fig 5.3 IR, COMMS, HIHECHEAICLS
A OHE A SHOESDRETHIEL ML TH S, 5O BB CREFHIEERIL, 5.0 L3 526
cmETHAINT 5, B LEHPLACESRICHASN/ORET, A7 775 b
FEICEIZEL T B, COBELELMOIET 2ERE IS cmBET, BAETOELE-T
Wi, i 20% HE B CEBEIIREE, A 77 Yy PRLETHRAINTY 5, JOH
SGEAOHEZ IO PUREBEEINTV S, £/, TEALEOHASHOEOEILIZIE 1.0
TEETHY, BHAMCEADPGAONT LT EDhhbd, TOLEMLRET 7 V7
v M EEELICE A On o BE S, THELMOTL THYIRBEROEIARLTHEEEL
b T0E, WET 7 ¥ 7 v PACHEH TR Y b BRLEICHE AT L ik T 0 FE
HBHTRESNES B 2T LT EMDEDDBERHEEL L E,

SIS A S SIn L ARIEBEEF » YA LVOHTOES & FIHBOEILEMRE S O
BiFE Fig.5 4 ITR T, S5 ORIEEORIGEMEE, 20B85 8% &F U LTLE THA
L7cBORIGE AR, HAESE06 cmETHALLBOMEH N TH b, <O G S
DEGEMBEBAESCHFIMEBEOH 2L ENELOND, COLEEBNLDIT, ik
DERE 420, 30, 55, 80, B LUWNH L EALE B BORIGE &HABEL LB LD KRB/,
ZOFEORXCRENTEY, BEHFEHBEOKTETEIL THW5, EHMERESEKTT 2 &, Hifl
BORIGEMESSZ oNbs RN HRICE5A3RBADRESOTFHIEZBEBIITH L EHBTE S,

AEEE EREOLER

AEET -~ BTOr — 2DV THENTh, ERESLOEEAT-> T 5, EBE,
BiE®s LT CEfEid, Table 3.2 ~Table 3.12 52 51, C,”EffiliFig 5. 5~Fig.5.15iC
RENTV B,

AR EREE SEURRCERL TV 4, BT 7Y v b EEOHBICE D TH, 1313
ERBEANT ML T LD LT, AT 7 7y FMERT, 2TOr —RiIL20 T, #HE
EIIRBRE L I0BENFFEL T 5, L LEFEEESFHAINIES, BASOBOAT T
FUr oy PRIKDVTE, HREEEEREE B L OMEERERL TN 5,




JAERI —M 85—-207

Table 5.1 Measured and calculated power peaking factor

Core Peaking Factor

Name Meagured Calculated C/E
XI -1 1.26 + 2.17% 1.26 1.00
) S 1.16 + 2.13% 1.17 1.00
XIT-- 1 1.11 + 1.43% 1.11 1.00
XIT - 1% 1.12 + 1.45% 1.12 1.00
XII - 2 1.14 + 1.56% 1.14 1.00

* Na channel was loaded in the core center.

1.2 r
I { | |
7
[ ojf‘r i
5 ° /%
ko X A
= /A
el £ %
E 1.0 - . .’f::ji__ . L
3 %
@ -3 Normalized
z n 7 |
: y ,/P Core Exp. Cal.
- /9 X-2 A
g 08 Xl @ —-— |
j XI-2 ¢ ———
H
O 1
~ !nner>|§_>:——-— Core ———-—%}é* Quter —9| -
Blanket, Blanket :
‘ 1]
0.6 l I I l I
0 10.2 27.9 457 66.0

Distance from core center (cm)

Fig.5.1 Distortion in axial power distribution due to change

in size of inner blanket
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