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Measurement of Power Distribution in FCA-HCLWR Core (Phase-1)
Akio OHNO, Toshitaka OSUGL and Kunio SATCH

Department of Reactor Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received October 11, 1991)

In the report are discribed experiments with zone-type mock-up
cores (FCA XIV) which Eonsisted of uranium fuels and polystilene plates,
assembled at FCA (Fast Crtical Assembly), to study a series of physical
characteristics for high conversion light water reactors. As one
example of those characteristics, power distributions were measured by
a y-counting method in the mock-up cores by changing parametrically
voidage states of the moderator, volume ratio of moderator to fuel and
fuel enrichment.

Fine structures of fission rate in a plate-array cell having
strong heferogenities were obtained at the center cell of the core to
investigate the validity of the SRAC code for the analysis of the high
conversion light water reactor.

Furthemore infinite multiplication factors k_ which are an impor-
tant physical parameter were derived from calculated migration areas
and bucklings of each direction. This was cbtained by fitting the
measured power distributions into a cosine functiom.

Calculated power distributions of radial directions overestimate
largely the measure ones, while those of axial directions agree well
with the measured values. Calculations on fine structure of fission
ratio in the cell follow generally the measured values, but it 1s
recognized that the calculation underestimates the measurement in a
soft neutron spectrum core. As for infinite multiplicaticn factors

kw, calculated values by the SRAC code agree within experimental errors
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with measured ones. No trend is observed on different voidage state of

moderator and fuel enrichment Iin the limit of this experiment.

Keywords: FCA, HCLWR, Power Distribution, SRAC, Infinite Multiplica-
tion Factors, Voidage States of the Moderator, Volume Ratio

of Moderator to Fuel, Fuel Enrichment
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ELTHEVWE Fo 7 -2 H0ERICHWELTO F o 7 — OB R ERDERCEEN 4 R

To
Table 2.1 Specification of material plate loaded in the drawer
of FCA-HCLWR core
Name* Material Thickness Weight
(mm) (g)
93% EU 93% enriched uranium metal 1. 5875 73.510
20% EU 20% enriched uranium metal 1.5875 74. 271
20% EU(1/8) ’ % ’ 3.175 148. 600
NU natural uranium metal 1. 5875 75.123
NU(1/8) /7 7 1 3.175 150. 25
DUo, depleted uranium metal 6. 35 140. 370
41,0, aluminum oxide 1. 5875 14. 255
A1,05(1/8) ’" ’r 3.175 28.510
Al(hole) aluminum metal with hole 3.175 g.796
(CH)n polystyrene (0% void) 3.175 7.953
(CH)n 7 (45% void) 3.175 4. 444
(CH,)n polyethylene 1. 5875 3.720
SS stainless steel 1.5875 31.010
C graphite 6. 35 27.760
C(1/16) 7 1. 5875 6. 940
92% Pu g2% fissile plutonium—aluminum 1. 5875 46. 06
- alloy with SS eclsadding Pu:35.23
SS:10. 31
Al: 0.52
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Fig. 2.4 R-Z model of FCA-XIV-l core
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Fig. 2.5 R-Z model of FCA-XIV-1(45V) core
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Fig. 2.6 R-Z model of FCA-XIV-2 core
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3. MEFERTT— 7 0HE

31 REFERUVAER

Y BEARE R & B HOATHORIE R, FONTBE & W iED & 0 v SRR HUFLA TR
Hhic Ao U 2 B BB B 5 & 0 S BRIES VTV 3, ARNE T BER OB D 5K
HaEnd y OS5 0.6 MeV EIL EO2TAEFRILTWS, o xAF-PLRERLCEE
1, P ORI LD PO Np A LDy EA0SMeVEIFTH B &, &7 0.6 MeV L5
CERE L — 2 SRIER RGN (R 30 ~ 1804) TR LNV I &ZICL b,

15375 ORI i E AW O E RO B> WTiT » fo HIERVRICEZNELTO
BEHRIC oW T, BRI TSy 275 Y FRlBERERE LT, Xy 7 77 v FORIER,
BENRE Ko v —HOFTEOMB ISR L, FORER L, BHERSTOy —RIK20T
%5150 Wmin (10W X 15 min) Td %, BHEEH 090, BEED» oiidis s 0.6 MeV 2
tody BENE LI, RMWEHRE 2 EHES N7,

7ﬁ®MEK&toTM{MEﬁ%®%ﬂﬁ®ﬁ%EEw;of,NyafﬁvFﬁﬁ$ﬁk
X CIALE B (JEEEOESEDONG) OFT, Ny 277y FOREEREL T LB
SETH D, BHED FP, v GOSN R, BR Y- vtk TEMT 2 ENER
5N 5DT, KUETRE TR~ TRFFRORE 21T - 7.

y BT I, Ceo BREARIBE AR L, TORMBOEAHRETERL, €0 EfE
HIE 1 emXE&E 25em DY Y FAF I A - BEESR TS, T U A — YDOEXIF 1S
cmﬁﬁéo@ﬁ%bB@Eﬁ@mﬁﬁ@%ﬁ%ﬁﬂ%@%K%QM,ﬁ%ﬁﬁéﬂt@%ﬁ%
HAE kSRS, T T06MeV D v FAEh 2y — 5 Titlla b, Fig 311
HEFZD 7 a v 7 METRT,

32 F-yAE

BB & RERR 1© o L TRIES 7172 0.6 MeV Bl b0 v SBOFHEn 12, FHAIFRO 2RI
(4.5 psec), BB - TRIEE RNy 7 75 v FIHEERB.G, RUF.P. rEOBEB®RO
SCEEIIc > TS 2RISR P (1) OMEART - T, F—Bloi s L.
TR H BRI T OFHEE NI 3,

Ni= (L (1-nt J=B.G) «F (f) e, (3.1

57 oh5, BEHEMEERT ) &, sor A -HERFOL L THIELEPr S
R,

BifY 201§ M7 0 oA PLE, FDEMCETNEBENR i © v BHEEN ofits A
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BU = X 7 Ni cerreremeeeom it e (3.2)

TEANZ, COTy, BRENEETE I PHEOEVIZL S v HOMEA T O HRNO
YO EMIETAERTH 2D, T TR, BHEHEBERD SHIRS Q2 v RO X <7 F vEEGES)
EcREL, 06MeVELEAR 6> 20 F—FRic/HEIL, SHEBOTEMED 0.6 MeV L4
LoastfEcsd a8a e, B 2Rkb7, RESHCHUTRBHEE 2 Y # -5 2RV TH]
FLTVAC EHhSEREREAZL, LoBERRTORETOHSERRIE VD EREL
T, KRR LD v BOMERA ORI ETE 7, K 72,

7= X (&, (EJ) X (1—-EXP (—u (E]) T /(U (EJ) T) e (3.3)

COT p HBER L @ v Bicx T ARBNRETH Y, T RBER I DEITH 5,

—ic ¢, (B) &, REBROBEGEC-ShTELT 200, yOELELTHEELALN
B 7, OEBERIICK T 2 EEHE S, HASHOMEHRMEANTERA 03 XOE(LTH -
fo CHED COHRANEOMTHBENTR, v BEETETHEHLELONE, RAY
7 VBEHRE ULy 5 VIR O v, DL, 20 BB 3 vBREROEE RIS L EEN
FRI100 KRV 116 TH 5,

REHMIC>WTERS bR, PO L OETHER(EE i/, Fig. 3.2 ~ 3.4 b
HAGEONRE & FHERE AR L, Table3.l ~39FhoDEERL TV S, HERUFRIZHEAS
NTVARER, < TRIBIEOHE . L BEREHMERETET (1) KEENIRE0HE
ZELTROHTWS,
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Table 3.1 Total power distribution of X-direction in FCA-XIV-1 core

Distance(em) | Measured | Calculated | C/E
22.08 0.698%x 1.6 0.750 1.074

16. 56 0.855F1.6 0.876 1.025

11. 04 0.926+1.6 0. 944 1.019
5.52 0.986+1.6 0.986 1.000

0.0 1.000 1.000 1. 000

- 5.52 0.970x1.6 0.986 1.016
-11. 04 0.929+1.6 0. 944 1.016
-16. 56 0.835x 1.6 0.876 1. 049
-22.08 0.692+1.7 0.750 1.084

Table 3.2 Total power distribution of Y-direction in FCA-XI1V-1 core

Distance{em) | Measured | Calculated | C/E
22.08 0.697+x1.17 0.750 1.076

16. 56 0.852+1.6 0.876 1.028

11. 04 0.928%+1.86 0.944 1.017
5.52 0.980%+1.6 0.986 1. 0086

0.0 1.000 1.000 1. 000

- 5.52 0.985+% 1.6 0.9886 1. 001
-11. 04 0.930+1.7 0.944 1.015
-16. 56 0.8461.7 0.876 1.035
-22.08 0.715x 1.1 0. 750 i.049
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Table 3.3 Total power distribution of Z-direction in FCA-XIV-1 core

Distance{cw) | Measured | Calculated | C/E
2. 54 1.000 1.000 1. 000
1.62 0.992+1.86 0.981 0. 989

12.70 0.945+1.6 0.942 0. 997
17.78 0.896X 1.6 0. 884 0.9817
22.86 0.8204:1.6 0.808 0. 985
27.94 0.714+1.7 0.716 1.003
33.02 0.616%x1.7 0.608 0.987
38.10 0.494%1.7 0.491 0.994
43.18 0.399+1.8 0.397 0.995
48. 2% 0.044%2.4 - -

53.34 0.032£2.5 - -

Table 3.4 Total power distribution of X-direction in
FCA-XIV-1{45V) core

Distance{em) | Measured | Calculated | C/E
22.08 0.896%1.5 0.947 1. 057

16. 56 6.975x1.5 0.995 1.021
11.04 0.992+1.5 0.999 1.007
5.52 0.998%x1.5 1.002 1.004

0.0 1.000 1. 000 1. 000

- 5.52 0.996+1.5 1.002 1. 006
-11. 04 0.989+1.5 0.999 1.010
-16. 56 0.9756£1.5 0.995 1.021
-22.08 0.902x1.5 0.9417 1. 050
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Table 3.5 Total power distribution of Y-direction in
FCA-XIV-1(45V) core :

Distance(cm) | Measured | Calculated | C/E
22.08 0.903x 1.5 0.947 1. 049

16. 56 0.976+1.5 0.995 1.019

11. 04 0.997x1.5 0.999 1.002
5.52 1.001 1.5 1.002 1. 001

0.0 1.000 1.000 1.000

- 5.52 0.99611.5 1.002 | 1.006
-11.04 0.993+1.5 0.999 1. 008
-16. 56 0.983+1.5 0.995 1.012
-22.08 0.919£1.5 0. 947 1.030

Table 3.6 Total power distribution of Z-direction in
FCA-XTV-1(45V) core

Distance(em) | Measured | Calculated | C/E
22.08 0.649+1.86 0.700 1.079

16. 56 0.829%+1.6 0.856 1.033

11. 04 0.919+1.6 0.935 1. 017
5.52 0.974x 1.8 0.985 1.011

6.0 1.006+1.6 1.000 1. 000

- 5.52 0.970x 1.6 0.985 I. 015
-11. 04 0.920%1.6 0.93% 1.016
-16. 56 0.827+1.6 0.858 1. 035
-22.08 0.639+1.8 0.700 1.095%
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Table 3.7 Total power distribution of X-direction in FCA-XIV-2 core

Distance(em) | Measured | Calculated | C/E
53. 35 0.040+2.1 - ~
18. 26 0.053+2.1 -~ -
13. 18 0.462-+1.5 | 0.454 0. 983
38. 10 0.534+1.5| 0.527 0. 987
33. 02 0.640+1.5| 0.632 0. 988
27. 94 0.742+1.5] 0.731 0. 985
22. 86 0.821+1.5| 0.816 0. 994
17.78 0.901+1.5| 0.890 0.938
12. 70 0.956+1.5 | 0.945 0. 988
1. 62 0.982+1.7| 0.982 1. 000
2. 54 1. 000 1.000 1. 000

- 2. 54 0.995+1.7] 1.000 1.005
- 7.82 0.979+1.7| 0.982 1.003
~12. 70 0.948+1.7{ 0.945 0.997
-17.18 0.886+1.7| 0.890 1.005
-22. 86 0.813+1.7| 0.816 1.004
-27. 94 0.72841.7| 0.731 1. 004
-33.02 0.631+1.7| 0.632 1.002
~38. 10 0.527+1.8 | 0.527 1,000
-13. 18 0.452+1.8 | 0.454 1. 004
-48. 26 0.053+2.5 - -
~53. 35 0.040+2.5 - -
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Table 3.8 Total power distribution of Y-direction in FCA-XIV-Z core

Distance{em) | Measured | Calculated | C/E
22. 08 0.667X+1.6 0.1700 1.049

16. 56 0.828% 1.6 0.856 1.034

11. 04 0.922%1.6 0.935 1.014

5. 52 0.977+1.6 0.985 1.0038

0.0 1.000% 1.6 1. 000 1. 000

- 5. 82 0.970x1.86 0.985 1.015
-11.04 0.922x1.%6 0.935 1. 014
—-16. 56 0.824+1.6 0.856 1.039
-22.08 0.667+1.6 0.700 1.049

Table 3.9 Total power distribution of Z-direction in FCA-XIV-2 core

Distance{cm) | Measured | Calculated| C/E
43. 18 0.040+2.3 - -
38.10 0.057+2.12 - —
33.02 0.469%+1.6 0.471 i.004
27. 94 0.584%1.6 0,583 0.998
22. 86 0.725x1.5% 0.715 0. 986
17.178 0.8394+1.5 0.827 0.986
12. 170 0.930%1.5 0.913 . 982

T.62 0.985+1.5 0.971 0. 986

2. 54 1.000£1.5 1.000 1. 000
- 2.54 0.995x1.5 1.000 1. 005
- 7.62 0.971%x1.5% 0.971 1. 000
~-12. 10 0.915+1.6 0.913 0.998
-171. 178 0.829+1.6 0.8217 0.996
-22. 86 0.713X%1.6 0.71% 1.003
-27. 94 0.581+1.86 0.583 1.003
-33. 02 0,463+ 1.6 0.471 1.017
-38.10 0.0568x%2.3 - -
-48. 18 0.0402.4 - —




JAERI-M 91-186

in FCA-HCLWR core
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Fig. 3.2 Measured and calculated X-direction power distribution
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4. f# #r

LSO, Fig 41 RRTHE 7 o —F » — NS> TIT » oo S0 EXIWTR
13 SRAC o — FR sl aAE N TV A TR AT — % 7 7 4 L JENDL-2 o k-5 < 86 BEMTHE
BE—RTBIREF VT, BERVECIVHELL, S OoFEIBHBROFRICE VL TH,
EFNSOE DOV T RICREIRE 7 TEPEBEE (kero) HF10RBEILDENy 7Y
YT - FREENT VA,

TR E - BEETS1L, 10MeV ~ 0.683eV % 66 BHic, 0.683eV ~ 107 eV £ 10 BicHEIL
TWwad, LxUF-FEE Table 4.1 iond, HWREEOKTIEEZ, NRIMICLD, SRAC
Z2— FitflAAE N T WS Table-look-up HiIZ L DEHEL T 3,

SRAC 2 — Fizit, EEETREY ZF L Vi L TRBHToO/EE 7 — s BB T
VWISV, TORDABITICBOTEEY) 2F Ly OfERKT - s AL, CORBICAHV
EYRFL VR, SvEVRIRIFARDSWRE) Y —ThHb, NvE¥ryRUErF L VICBT
BARY P VOEAMERBRES KT VSN, hb 2 o0HEMKRIHONENLEHE HREL
BB, B AFLUNTERE RvEYEIFLYOR )T —THEHI L, XDICEE
WREL HOLWR @ T R <2 b VEBAFOZE N EEANTHEN I EASE ) 2F L YD
HEM 7 — 4 0T b EIHEND Z DB S W EEL 515, |

JEAE SR (DI AT DL) i, SRAC 2 — FIc#lAIAZ ATV 5 Benoist @ FHikic &
SWTEHE LY, T2 TDIRUDL By AHNOBERICHL, BT RCEEL RO LA
KT, e NVETETHBERORETHREE R, KRENOYEBERET 5L 5 LI FELY
B & DTEREESH TH—C A I 7T LAEIRE - TWw5, AEBRAKZOBEICHV VDT
M E % Table 4.2 KR T,

10 BSEROEE AR 3 o, EBERE 2R R-Z E 7L, FTRe o EWEHR
R UOHMEEOEEEEEERY, LHEHE 7 — F CITATION® TILBGEHE AT > . COFE
TERLNLBFROTHF A <7 F VEEAE LT, 86 BFEOEREL 0BCHEILEZ, 20
10 BHEAOMTER A2 HY, 3T X-Y-Z G EEIToN - 5T RE & U, WX R ORIER
¥id, 2700 R-Z 4RFRAL L 10 BEEbER A Y, SN EICE I TWOTRAN 2 L ABEAHR &
CITATION iz & B G B O HANHOFRP SR fo, EXFHE TR, Po-S: MV,
2L TROTEMEBIEGRKRE N - ZHETH B SRS EoMICE U T, MBHEshil
N DEE s i, SHE#EIE, Tabledl ~39EmaNT053, FhitBEHEEIERELML
friE T L0 BB LS h T3, BEHEREH 1 XEETHOREFEY,
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Table 4.1 Collapsed 10-Energy group structure

Corresponding
Group number fine group Energy range
number*’
1 1~ 10 10.0 ~ 0.821 HMeV
2 11 ~ 20 821 ~ 67.4 keV
3 21 ~ 30 67.4 ~ 5.53 keV
4 31 ~ 45 5.53 ~ 0.130 keV
5 46 ~ 55 130 ~ 10.7 eV
6 56 ~ 58 10.7 ~ 5.04 eV
7 59 ~ 66 5.04 ~ 0.683 eV
8 67 ~ 72 0.683 ~ 0. 320 eV
g 73 ~ 78 0.320 ~ 0.110 eV
10 79 ~ 86 0.110 ~ 10°°* eV

a) Used in the cell calculation
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Table 4.2 Nuclide number density in the cell of FCA-HCLWR core
including structural material

(unit @ 10%2-cm™*)
Cell

Noelide EU06A EU06A(45V) | EUOGC | EUOGC(45Y) EU05
U-235 0.0771 0.0771 0.1029 0.1029 0. 0517
U-238 1.1153 1.1153 1. 5635 1.5635 0. 8962

H 1.426 0.797 1.426 0.797 1.901

C 1.426 0.797. 1.426 0.797 1.901

0 1.900 1.900 1.376 1.376 1.573

Al 0. 651 0. 651 — — 0.434

Cr 0.177 0.177 0.177 0.177 0.177
Mo 0. 0090 0. 0090 0. 0090 0. 0090 0. 0080

Fe 0. 636 0. 636 0. 636 0. 636 0. 636

Ni 0.077 0.077 0.077 0.077 0. 077

Cell

el ide A x BA AxBA(45V) | AxBB SCRA SCRB
U-235 0. 00232 0. 00232 0. 00186 0. 6782 0.6782
U-238 1.1448 1.1448 0.9159 0. 0513 0.0513

H 1.426 0.797 1.901 2.581 3. 441

c 1,426 0. 797 1.901 1201 1.722

0 2.294 2. 294 1.835 - —

Al — — — 0.848 0. 565

Cr 0.177 0.177 0.177 0. 294 0. 294
Hn 0. 0090 0. 0090 0. 0090 0. 0149 0. 0149

Fe 0. 636 0.636 0. 636 1. 056 1. 056

Ni 0.077 0.077 0.077 0.127 0.127
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Table 4.2 (Continued)
Cell
Nuelide EUDA EUDC PuDA NUB DUB
Pu-239 — — 0.1568 — —
Pu-240 — — 0.0138 — —
Pu-241 — — 0. 00061* — —
Am-241 — — 0.00069* — —
U-235 0.1015 0.1960 — 0.0289 0.0084
U-238 0. 8766 0.7780 — 3. 9889 4.0174
H — — — — —
C 5. 395 5. 395 5.620 — —
0 — . — 0. 665 - —
Al — — 0. 456 — —
Cr 0.177 0.177 0.217 0.177 0.177
Hn 0. 0090 0. 0090 0.0118 0. 0090 0. 0090
Fe 0.636 0.636 0.790 0.636 0.636
Ni 0.077 0.077 0.097 0.077 0.077
* As of 1986.6
Cell
5SB
Nuclide
Cr 1.601
Ha 0.0813
Fe 5.749
B Ni 0.698
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JEXDL-

Cell Calculation
1-D, Plate-Cell
(SRAC)

Diffusion Calc.

2

> I ke
---.86-G Effactive Cross Section

10-6,R-2{0=1/3% )

86-G, R-1
(CITATION)
----- 10-G Bffective Cross Section
[ i
Diffusion Cale. Transporf Cale. Diffision Calec.
A0-6, 1-Y-1 10-6,8-2(% ,,)
I |
I
Calculation of Transport
Correction Factor
I |
Ajoint Calculated Result with o
-~ ——lere, Pover Distribution
Fluy Transport Correction

Fig. 4.1 Calculation flow used for power distribution
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5. MERRIAEE k. OB

Stk HCLWR oo F T, BrietoBRAroHELZEA 6N E600—
ASREIEBS (SR o, DR K A FEFETH B, S/, BEEMEE k. FEBICRELERCBY
%, &BMHRICHET - A ESBPHFRO | BRFOKASEIETHOLE LTERS N D, H
5, ITHFORNOTVWERTH LI LM, & HROFETOARE M (RID OLLFE
MTHb, COBRBITERLTVWART -4ty F RUBIF FEOZYMEBERIETE 5
ERTEERES T - D—2TH 5, L LS, FCA TIREREMEE L. 2EENES
B LPHETHEL I LS, —REEREERVCREBER L ERMT S I L L,

BEF—ER & 2R AHER TR, ERESEE k. dRoME vy 7 ) v 7 B E BB
M Eic L D ROATHERMNT 505,

ke = 1+Bm2 LY, O O Y O T PP TP LTI E AT EECRERCRRES (5_1)

EREHERIEEICH B L, Ml vy 2 0 v 7 B2EER Ny 7Y v 7 BICEL (S, IR
Ny 2y v S B, PO EKRE S BkE IE MR E 5, FCA 12813 5 HCLWR ##
BFLOT 2 NS EAERTH B EDD, BR Ay 2 Y v B REFAO Ny 7 U7
Bx?, By® & Bz o1& LTERINS, HIb,

Bm2 = Bg2 = Bx? + Byz 4 Bz?  rreerrreeeecereiin e (5_2)

AR5, B 2 bERE, XY B2 50cm X 50 cm @EAETES (Z) 90 cm OEY
BTH D, BoEM =1 FEN 0 BOBRE, PHETFOEEEHITREESmBEETH LI L85,
F 2 FMABROEBEK 10 cm ARV AFEHTRIBIEEARAT - NIRRT PABKILTWEEEAS
b,

5 2 FEEA B OTETFEAA R, R TESNE &N S, BHED/NY 2 ) v T)
T4 SRIC 7 4 v 74 Y VL TRD BT EHHEKS, ARETHE, FHEFHEFMRS
AN EABH RISV THIELTWE D, SAROEAHNEREREIZT « v 71 ¥
FUEHRG Sy 20 v F ARSI, 74554 Y IR, 2AROHEY 7 VIRERIEA O
20 %iEEE Y 5 vIREME R A c it A SR L o B0 F— ¥ 2@ L f, BEME A F
BP0 UYDIEETH, Hby 5 VIBEHRE O I EEZOHT0 %L LM U238 OB FRICEZE S
DTHO, 720 %Y > RERHE NI EOFELE M U-23 OB L 56D TH S, £
T, Bt 5 BB O 20 % B Y 5 vBERRINIC T AR, AT VAL YTy T
ZAERLTVWEEEZ OGNS, CORFIOHB—TEN > TV AHEHTE, BRt—-FAR7 b
BT LTVS & BT o AR S, Fig. 5.1 ~53 &F Lo X RV Y AE®, Figbdd
~561c7 (5 HRDARZ b4 vFy 2 AELTOHY 5 v HBENRE 20 B EF Y 5
VHEE O HRRT T ¢ v F 4 Y FIEHLAZF— 4 0FifA R T, Tableb.l T&H.LIT2
mf,74yf4vfu;0iwt%ﬁmmﬂv7U7ﬁ,Mﬂﬂwauvﬁ&UﬁM%ﬁ$
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ke BT, BEEEEE k.1, 6.1 Rk DR, BEEEM 86 REVGFEICEDK
BDIETH B, EREEE, T4 v 71 v7OHTEDRIIZBEZDLIED» oKD,

RIS k. OETEMIE, wAVEEICEDE SR 86 B VAL H W2 1 54 Bl
ERc EDRB I, COBE A0y 70 v SEREL TROFIHEEE k., 1 L L1
SR ke B 1 DNy 2 ) VI DEERLOME Sy 2 Y V7 B &L, TOME Yy
20 ¥ 7 Bm*E I 0s HEERER k. OfEHVT (6.1 Rk O BEEEA M 2R,
Lidie kR MElyy 2 v 7 Bm® RO MIREEE k. OFtEEL C/E % Table 5.2
KRLTWw A,
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Table 5.1 Measured material buckling and infinite multiplication
factor
\\\\‘\\ Core Name

[tem FCA XiV-1 FCA XIV-1(45V) FCA XIV-2
By2 (10 *em™2) 11,3941, 13 1.5141.87 12. 58+ 0. 87
By2 (107 %em™?) 11.27+0. 85 0.81+1.25 12.79+0.87
B,? (10f4cm'2) 7.59+0. 25 7.1840.18 11.3940.41
Bn2 (1074cm™2) 30.25+ 1, 43 9.50+1.86 36. 76+ 1.30
M2 (cm?) & 58. 30 88.55 55. 97
Koo 1. 176+0. 008 1.0844+0.017 1.2060.007

$+ Migration area M2 is calculated using Bn? and keo obtained by

the 8% energy group cell calculation.

Table 5.2 Calculated material bueckling, infinite multiplication
factor and C/E value

Core Name | FCA XIV-1 FCA XIV-1 FCA X1V-2
Item (45Y)
Bn? (107 %cm™2) 27.70 8.02 35.87
C/E 0.916 0.844 0.962
Koo 1.161 1.071 1.198
C/E 0.987 0.988 0.993
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6. KR KU

6.1 HAHSH

FCA 128 3 SlEHE K FEi#E L (Phase-1) & UTHE L2 FCA-XTV-1, FCA-XIV-1

(45V) & tf FOA-XIV-2 @& A [lic oWk o v VT4 O FRERE LFTH{E%E, Table
31 ~3.9 KU Fig. 3.2 ~ 34 1R LTV B, 2TOFLCHVWT, XRUY HFROFTRER 7
2 MEROERTERBAY 10 %ERE CEBRIHEL TV S, fBFZAmE>W0TH, £TO
ﬁ@?ﬁ%@&%ﬁ@@%&%imfwﬁttmaoth%ﬁ®%ﬁﬁ(X,Y)%ﬁ@®£
Rl & IMEEOLE, 5 A MERE F A N HBORIZ AT b ATy F YT ET DI
- HemEDRAF Y LRSSy 7 BORMESEYICHESR TV WD EEL SN S,

7 2 b SR A RS L T\ 3 BEUOBA wvicid, #RELE LT20 %lHEY 7 v IREI, RRY 5
SHEMR R O EAL Y 5 VBRI S TV B, 20 %R Y 7 v EHRE )13, U-285 O
DB L ALOHBETH D, KRR 7 wBEHRH 2 U-230 U U-238 DRARBHIE~ZTH
D,%mvﬁy%ﬂﬁﬁﬁmbawmﬁﬁ%mgé%@ﬁ%@y7rz&yrwfﬁaFQ%
XIV-2 0T & 60 %L & KM TH B, £ VEHE TR IR O )53 B % Table
61 VFd, COTEMD, 20 BB Y 5 B IIET 2oV ¥ e REERS, THLY
S MRS A L F — I BIEEE LTV B, 2TOPLORHBICOVT, ThEROME
B O & DM OEERE & EP R R U C/E % Table 6.2 ~ 6.28 IR, BB &3 RMHOXR
F b, FLIULOBRERTH % L0 CERLL TV 5, ChsoRer b, ZOMERICoLT
LI EFEREAERAE (X, Y) BRCHEEBEBAFML TS, L, WAKH (2) &
ST BRI AV T bR R AN TERE L R L TV D, AR TESEPETT
DB HE, EEPHETIE oW T SEAE (X, Y) BRIEHICBY 2 TETFROESAS il
LT VB, DT EMS, 7R FERE F A S—FAROMIERILRAT VL RARTF =
OEEA, BEER LT A2 FERETICHHEL Tuisv L Ebi b,

2 FEiltc B BT R~ P VOFETRREATFET 2 L di, BSRERLKED
VT 90 0B v S BB Ic T B KRy 5 VMBI UHL Y 5 v B O T E R I,
1 b O REE & SHEER Y C/F % Table 6.28 R Fig. 6.1 iIKmds CORA G, RAT 7
SRR OFL Y 5 EREHE © 20 %l 7 v IREHRIC T A Ak @ hET R <2 b
ﬁﬁ?%tﬁhf,WEH/U&ﬁ%W?%K@ﬂT$é(HéD%%%ﬁ?iyﬁﬂﬁﬂﬁ
S EFRY 5 VBRI, BA 22 P VOV FCAXIV-L (45V) (H/U H=0.668)
Iy A b L DERALL 7 FCA—XIV-2 (H/U H=2.006) 12755 &4 20 %ib LT 25 Dic
WL, By 5 VREMHAZI A0 % & RE CRDP LTV B, SRAC IK £ B3 REIRRR Y
5 UEEHRROBEY 5 VBB & b ERIEEZ ECHEB LTV 2, L LML, PHEFA
<7 FLBHALE 2 TR EAS I R A T NI B MR AR LT W B, E T, HL
viyﬁﬂﬁ&ﬁ&@,¢ﬁ?1&7b»ﬁﬁ?é@ﬁﬁk%HC&ﬁBZN7ﬁw%y?v7
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2ELTRIETCES &M, 25, Table 6.30 U Fig. 6.2 ~ 6.4 i, RIFLHL & 0 P O
W% 20 B Y 5 EEHRIE A 10 KRBt L TRL TV B, T & O HURERE 0 R
EEF 5 L TEHE RN SR 5t b O EYMER R OthiE T4 Ol g &
Ebhhn s,

6.2 MMRIBEE k.-

BRI DRSO — 0 T H B WIEBEER k. OB FENEEARIL T 2 o ic, HRE
WHARORIEEA 7 1 v 74 Y7 LTRDMENw 710 v 7 Bm* & 86 B VTR 5K
% 7o ENIES M % {f - CHMIRREE k. 2R/, Table 5.1 KFE L B Ay 72V v 7
(Bx?, By’, Bz”), M¥lxu 2y v 7 Bm?®, BEIEE M® &HREAR K. £, Table 5.5 Z&F
BTRHEME Yy 7Y v Bm?, BEBEEFE K REC/EERLTV S,

BHM Ny 7 ) v 7%, Fig. 51 ~56 KRl TWAEHLY 5 R ® 20 B$BFE~ 5 e
Ricwtd 2 HAAEE - EHEOEHORIEEZ R 7 « » 7+ v 7 LTk, EHM

A HR, 45 % £ A FofET 22 b OV FCA-XIV-1 (45V) 2B SFLBRED
EVWEET—EEE R LTV S, L L FCAXIV-1 (45V) T, HAkLRFELHRER O 20
em DFIFT LB LT b FRAT — 8 2 <7 A OEITHESR C & ERLT
WA, fAEHEIE DV TE, @ TOFECD W THERO S ARV F TR WEE T T —
FLTBY, COHPBTERAE-FARZ PABKILTVE, IO &6, FCA-XIV-]
(45V) OFHETEAT — F 27 b OETEFH2 2 PRV & OOFLHRLEAETIE HCLWR
LD AT ARSI ER LD L T S,

Fig. 5.1 ~56, F— ¥ O@WEAEZEATT7 4 v 74 Y7 L EEDOHREBN Y 7 ) v 7ED
FLOBFELRLTVWAS, CONPLHAES =T L > T SHEEATRIARAN Ny 72 ¥ 7
DS —EHICE A BRNEDONE, COI &L ORERO/ Sy 7 ) ¥ 7 ZI O —E
K- TWAHEADF— %57+ w74 v LTEBONLETE LI &P OFERBEE L THRE
WEHbhb, BNy 7 ) v FOEEDNHLRy 20 Y FOECENTRECT TV S
D, 74974y TOF— APV THSE, £ FCA-XIV-1 (45V) DEETTRI/N
2 v SO, HASHBEHICE WS b oNE S -TED, POBRELFHFEICREL L
TWwad, LdLass Table 831 RLTWA I kYo 210 v Bm?® iz 59 2 E5H
Ny 2 v TS IBBET NIV E,S, BHM Y 2 Y TOBREFRKREESTE
IEFRISEER k. ~DOB|EERHFZTNERECRE ST,

SRR OHERRREE k., ORI TFREO RS ORI OnIcl, MEKEL LTI %%
FRL TV B, B X 2BEIHHE M ORENNS(BRLBEET I E, My s ) v
Bm® KHFBE SN L HHHIERERUT OXNTHMTE 5,

6§Bm?/ Bm? = ko/ (k- — 1) (§k-"k-)
DRI R ke, A 1L R 12 TRMEl Sy 2 ) v/ Bm? it 11 UL U6 ROBMESFERSN

B, Wb R4 FE A5 %O FOA-XIV-1 (45V) o#¥lvy 2 1) v 7 Bm' OFRENF 19 % &
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KEREEN > TVED, MO >V TIHEREER L. ORBHEETH 5 | KT EME
LTWE, LOLEBLEREOHESE: LI thoSBOEEE LT, 40X ) kM
MEA4 FEE SN A5 E LB OWTHE Yy 71 v 7 Bm’ ORIED 5 EREEE k.
LT ABAICE, FREBELFMOREEEZREITNETS 40

MRS k.. DRAIEE % Table 5.1 KU 5.2 1R L TWa, SRACIZ & % TR, oM
DS WT HEREAK 1 WB/NEHL TV EHERBRENT—RL TS, 77 VEEZHL
PR KIF I B O T, MR EHAR L R UM K 4 FREEA L L ORROEHTE
SRAC Iz X BB IIERMEE B —BL TV 5,

Table 6.31 i BFELOWARILEHATR 2z OEBREEHEESRL TV 5, 8A K
B Az PSS H &MYy 2 ) v 7 B #HOTRAI K DRD I

Az=7n,Bz—H

FCA-XIV-1 (45V) T2 27emTH 20w L FCA-XIV-2 T2 22cm &/PNEL{E-THY,
FOEALEFELA RS P AOHIDOESVICHE LTV D, it HE T ERES 2 Yk R GH il
ER-TVWELDOBENT—HLTVE,
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Table 6.1 calculated power portion in fuel plate of each type

Core Name | H/U Ratio | Fuel plate| 25F/F* 28 /Ft
EU 0.97 0.03

FCA XVI-1 1.1986 NU 0.48 0.51
DUO, 0.26 0.74

EU 0.96 0. 04

FCA XVI-1 0.668 NU .43 0.57
(45V) buQ, 0.19 0.81

EU 0.98 6.02

FCA XVI-2 2.006 NU 0.60 0. 40
DU0, 0.38 0.62

Note 25F, 2®F and F! denote fissions of U-235 U-238 and total,

respectively,
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Table 6.2 Measured and calculated EU plate power of X-direction
in FCA-XIV-1 core

Distance(cm) | Measured (%) | Calculated | C/E
23.91 0.6233x2.1 0.6607 1.060
22. 16 0.7086% 2.1 0,7528 1. 061
20. 2% 0.7750+2.1 0.8096 1. 045
18. 39 0.82504+2.1 0.8479 1,028
16. 64 0.88141+2.1 0.8769 0.995
14. 73 0.8603&:2.1 0.9041 1.0561
12, 817 G.3951%+2. 1 0.9263 1.035%
11.12 0.9176+2.1 0.9444 1.029

9.21 0.9516x2.1 0.9622 i.011
7.35 0.9873+ 2.1 0.9764 0.989
5. 60 0.9712%12.1 0.9863 1.018
3.69 0.9855+2.1 0,9946 1. 009
1. 83 0.9985%+ — 1.0000 1.002
0.08 0.9914+2.1 1.0000 1.00¢
- 1.83 l.o01s+ — 1.0000 0.998
- 3.69 0,9812+12.1 0.9946 1.014
- 5. 44 0.9580%£2.1 0.9870 1.030
- 1.35 0.9598%+12.1 0.9764 1.017
-9.21 0.9488%+2.1 0.9622 1.014
-10. 96 0.9332+2.1 0. 9460 1.014
-12. 871 0.90114+2.1 0.9263 1. 028
-14. 13 0.8623+2.1 0.9041 1.048
-16. 48 0.8359+2.1 0.8793 1. 0582
-18. 39 0.80583%x12.1 0.8479 1.053
-20. 2% 0.7669%+ 2.1 0.8096 1.056
-22.00 0.7031x2.1 0.7584 1.079
-23. 81 0.6180+2.2 0.6607 1.069
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Table 6.3 Measured and calculated NU plate power of X-direction
in FCA-XIV-1 core

Distance(cm) | Measured (%) | Calculated | C/E
24.08 0.5699%5.5 0.6144 1.078
22.00 0.6661X5.3 0.7194 1. 080
20.10 0.7495%5.1 D,7808 i.042
18. 54 0.7847% 5.1 0.8180 1.042
16. 48 0.8527%5.1 0.8581 1.006
14. 58 0.8476%5. 1 0.8894 | 1.049
13.02 0.943%¢+5.0 0.9105 0.965
10. 96 0.9449+%5.1 D.93438 0.989

9. 06 0.9323%5.1 0.9554 1.02%

7. 50 0.97805.0 0.9711 0.993

5.-44 0.977745.1 0.9853 1.008

3. 54 1.0232+5.0 0.9942 0.972

1.98 0.9755+ — 1.0000 1.02%
- 0.08 0.9893%5.1 1.0000 1.01}
- 1.98 1.0245x — 1.0000 0.975
- 3.5 0.9937x5.1 0.9942 1.001
- 5.60 0.9928%5.1 0.9845 0.992
- 7.%0 0.9412%5.3 0.9711 1.032
- 9.06 0.9322+5.3 0.9554 1.025
-11. 12 0.9189+5.3 $.9330 1.015
~-13. 02 0.9119%x5.3 0.9105 0.998
-14. 58 0.8622k5.4 0.8894 1.032
-16. 64 0.7841%£5.5 0.8553 1. 091
-18. 54 0.7854%5.6 0.5180 1.042
-20.10 0.767815.6 0.7808 1.017
~22. 16 0.6534+6.0 0.7133 1.092
-24. 06 0.5255%6.5 B.6144 1.169
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Table 6.4 Measured and calculated DUO; plate power of
in FCA-XIV-1 core

X~-direction

Distance(cm) | Measured(%) | Calculated | C/E
23. 03 0.6034Xx5.0 0.6541 1. 084
21. 13 0.6755+4.9 0.7318 1.083
17. %81 0,.83431+4.8 0.8269 0. 991
15. 61 0.8521+4.8 0.8635 1.013
11.99 0.92831+4.8 0.9170 0.988
10. 09 0.9476 4.8 0.9393 0.991

6. 47 1.0046+4.8 0.9784 | 0.974

4. 57 0.9947+4.8 0.9897 0.995

0.95 0.9797x - 1.0000 1.021
- 0.985 1.02034+ — 1.0000 0,979
- 4. 57 0.9701x 4.8 0.9887 1.020
- 6. 47 0.97514+ 4.8 0.9784 i.007
-10. 09 0.9311+4.9 0.9393 1.009
-11. %9 0.9070x4.9 0.9170 1.011
-15.61 0.8448+5.0 0.863)5 1.022
-17. §1 0.8177x5.0 0.8269 1.011
-21.13 0.70272 5.1 0.7318 1. 041
-23.03 0.5994+5.4 0.6541 1. 091

Table 6.5 Measured and calculated EU plate of Y-direction
in FCA-XIV-1 core

Distance(cm) | Measured{(%) | Calculated | C/E
22.08 0.7052L£1.2 0.7556 1.071
16. 56 0.8573411.2 0.8781 1.024
11.04 0.9300% 1.2 0.9452 [.016
5. 52 0.9791*x1.2 0. 9867 1.008
0.00 1.0000% — 1.0000 1.000
- 5.52 0.9865+ 1.2 0.9867 1.000
-11. 04 0.9308+1.2 0.9452 1. 815
-16. 56 0.8482%1.2 0.8781 1.03%
-22.08 0.7196+1.2 0.7556 i.050
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Table 6.6 Measured and calculated NU plate power of Y-direction
in FCA-XIV-1 core

Distance(cm) | Measured (%) | Calculated | C/E
22.08 0.65041+3.1 0.7164 1.101

16. §6 0.806345.4 0.8567 1,063
11.04 0.9193+2.8 (.9339 1.016

5. 52 0.9841+2.8 0.9849 i.001

0.00 §1.0000 — 1.0000 1.000

- 5.52 0.9812+2.9 0.9849 | 1.004
-11. 04 0.93284+3.1 0.9339 1.001
-16. 56 0.8361%3.2 0. 8567 1,025
-22.08 0.7028E5.4 0.7163 1.019

Table 6.7 Measured and calculated DUO, plate power of Y-direction
in FCA-XIV-1 core

Distance{cm) | Measured (%) | Calculated | C/E
22.08 0.6253+ 3.6 0.6963 1.112

i6. 56 0.8259+3.6 0. 8459 1.024
11.04 0.9157x 3.4 0.92812 1.014

5. 52 0.9820+ 3.4 0.9841 i.002

0. 00 1.00060%+ — 1.0000 1. 000

- 5.52 0.9719+3.4 0.9841 1.013
-11. 04 0.9186+3.4 0.9282 1.010
-16. 56 0.8247x3.6 0.8459 1.028
-22.08 0.6673+3.8 0.6963 1. 043
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Tabel 6.8 Measured and calculated EU plate power of Z-direction
in FCA-XIV-1 core

Distance(em) | Measured (%) | Calculated | C/E
43. 18 0.401441.3 0.4005 06.998
38.10 0.4953%x1.3 0.4907 0.991
33.02 0.61h12.0 0.6084 0.989
27. 94 0.7233x1.3 0.7141 0.987
22.8% 0.8197X+1.3 0.8082 0.986
17.78 0.8945% 1.3 0.8838 | 0.988
12.70 0.9454%+1.3 0.9415 0.996

1.62 0.9936+1.3 0.9806 0. 9817
2.54 1.0000%+ - 1.0000 1. 000

Table 6.9 Measured and calculated NU plate power of Z-direction
in FCA-XIV-l core

Distance(em) | Measured (%) | Calculated | C/E
43.18 0.3751+3.8 0.3809 1.015
38.10 0.4809% 3.5 0.4895 1.018
33.02 0.6126%k3.2 0.6083 0.998
27.94 0.724713.2 0.7158 0.998
22.8% 0.8114£3.0 0.8082 0.996
17.78 0.9137x3.0 0.8838 0.967
i2.70 0.9366+2.9 0.9416 1.005

7.62 0.9679+2.9 0.9806 1.013
2.54 1.0000+ — 1.0000 1. 000

Y.
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Table 6.10 Measured and calculated DUO; plate power of Z-direction
in FCA-XIV-1 core

Distance(cm) | Measured (%) | Calculated | C/E
93. 34 0.2283+ 2.7 - -
48. 26 0.316912.5 - -
43.18 0.38411+4.0 0.3712 0.966
38.10 0.4953+ 3.9 0.4888 0.987
33.02 0.62114-3.86 0.6067 0.977
21. 94 0.72834:3.5 0.7157 | 0.983
22.88 0.8306x 3.5 0.8082 0.973
17.18 0.8969+3.5 0.8838 0.985
12.70 6.9517%3.5 0.9415 0.989

7.62 1.0043+ 3.8 0.9927 0.988
2.54 1.0000% — i.0000 1. 000
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Table 6.11 Measured and calculated EU plate power of X-directien
in FCA-XIV-1(45V) core

Distance(em) | Measured (%) | Calculated | C/E
23. 91 0.864742.0 0.9003 | 1.041
22. 16 0.9014+2.0 0.9545 | 1.059
20. 25 0.9576+2.0 0.9826  1.026
18. 39 0.97364 2.0 0.9957 | 1.023
16. 64 0.9763+2.0 1.0012 | 1.026
14.73 0.9920+ 2.0 1.0036 | 1.012
12. 87 0.9856+ 2.0 1.0036 | 1.018
11.12 0.98614 2.0 1.0029 | 1.017
9. 21 1.0147+2.0 1.0024 | 0.988
7.135 1.0058+£2.0 1.0030 | 0.997
5. 60 0.98612.0 1.0024 | 1.017
3. 89 1.0028+2.0 1.0014 | 0.399
1.83 0.9975+ — 1.0000 | 1.003
0. 08 1.0048+ 2.0 1.0000 | 0.995

- 1.8% 1.0025+ - 1.0000 | 0.998
- 3. 69 0.9991+2.0 1.0014 | 1.002
- 5. 44 0.991042.0 1.0023 | 1.011
- 7.35 0.9988+ 2.0 1.0030 | 1.004
- 9.121 1.0025+£2.0 1.0024 | 1.000
-10. 96 0.9872+ 2.0 1.0029 | 1.016
-12. 87 0.9951+2.0 1.0036 | 1.009
~14. 73 0.9807+2.0 1.0036 | 1.023
~16. 48 0.9800+ 2.0 1.0015 | 1.022
-18. 39 0.9849+2.0 0.9557 | 1.011
-20. 25 0.944842.0 0.9826 | 1.040
~22. 00 0.9205+2.0 0.9575 | 1.040
~23. 91 0.877742.0 0.9003 | 1.026
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Table 6.12 Measured and calculated NU plate power of X-direction
in FCA-XIV-1{45V) core

Distance(cm) | Measured(¥) | Calculated | C/E
24. 06 0.7551E4.% 0.8389 1. 111
22.00 0.8311+4.5 0.9031 1.087
20. 10 0.88151+4.6 0.9358 1.062
18. 54 B.9119+4.6 0.9512 1.043
16. 48 G.9409+ 4.6 0.9641 1. 025
14, 58 0.9749+ 4.6 0.9718 0.997
13.02 0.9723+4.6 0.9757 1.003
10. 86 0.9407 4.8 0.9797 1. 041

9. 06 0.9774+ 4.6 0.9853 1.008

7. 50 0.987744.6 0.9941 1.006

5.:44 1.0106+4.6 0.9985 0.988

3. 54 0.9794Xx 4.8 0.9995 1,021

1. 98 1.0043%+ — i.0000 0.996
- 0.08 0.9754 4.6 1.0000 1.025%
- 1.98 0.9957+ — 1.0000 1.004
- 3. 54 [.0284+ 4.6 0.9995 0.972
- 5. 60 0,97271 4.6 0.9984 1.026
- 1.50 0.99641 4.6 0.9941 0.998
- 9.06 0.9658+ 4.6 0.9853 1.020
-11.12 0.9139£ 4.1 0.9794 1.072
-13.02 0.970214.7 0.97587 1. 0086
-14.58 0.9397+x4.17 0.9718 1.034
-16. 64 0.92544. 7 0.9633 1.041
-18, 54 0.9240 4.7 0.9512 1.029
-20. 10 0.88141 4.1 0.9358 1.062
-22. 16 0.835414.8 0.8995 1.077
~24. 06 0.767414.8 0.8389 1.093
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in FCA-XIV-1(45V) core

Table 6.13 Measured and calculated DUQ; plate power of X-direction

Distance(cm) | Measured (%) | Calculated | C/E
23. 03 0.8066+ 4.4 0.8517 | 1.056
2l. 13 0.8544+4.4 0.8972 | 1.050
17. 51 0.9354+ 4.4 0.9401 | 1.005
15. 61 0.9533+ 4.4 0.9524 | 0.998
11. 99 0.9888+ 4.4 0.9664 | 0.977
10. 09 1.0024+ 4.4 0.971o | 0.969
6. 47 10251+ 4.4 0.9955 | 0.971
4. 57 1.0118:+4.4 0.9978 | 0.986
0. 95 10075+ — 1.0000 | 0.993

- 0. 95 0.9925+ — 1.0000 1.008
- 4. 57 0.9996+4. 4 0.9978 | 0.998
- . 4T 0.9857+4. 4 0.9955 | 1.010
-10. 09 0.9697+ 4.4 0.9715 | 1.002
-11. 99 0.9719+4. 4 0.9664 | 0.994
-15. 61 0.9624+4. 4 0.9524 | 0.990
-17. 51 0.9407+4. 4 0.9401 | 0.999
-21.13 0.8628+4.4 0.8972 | 1.040
-23. 03 0.7939+ 4. 6 0.8517 | 1.073

in FCA-XIV-1(45V) core

Table 6.14 Measured and calculated EU plate power of Y-direction

Distance(em) | Measured (%) | Calculated | C/E
22.08 0.9158+1.1 0.9560 1.044
16. 56 0.9814+1.1 1.0013 1. 820
11. 04 0.9984+ 1.1 1.0036 1.005
5. 52 1.0025+ 1.1 1.0024 1. 000
0.00 1.0000 -— 1.0000 1. 000
- 5.42 0.9985+1.1 1.0024 1.003
-11.04 0.9967+ 1.1 1.0036 1. 007
-16. 56 G.9885+1.1 1.0013 1.018
-22.08 0.9284%1.1 0.9560 i.030
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Table 6.15 Measured and calculated NU plate power of Y-direction
in FCA-XIV-1(45V) core

Distance(cm) | Measured (%) Calculated | C/E
22. 08 0.8345+ 2.6 0.9013 | 1.080

16. 56 0.9510+ 2.6 0.9637 | 1.013

11. 04 0.9922+ 2.6 0.9795 | 0.987
5.52 0.9977+2.6 0.9985 | 1.001

0. 00 1.0000%+ — 1.0000 | 1.000

- 5.52 0.9779+ 2.6 0.9985 | 1.021
-11. 04 0.9760+ 2.6 0.9796 | 1.004
-16. 56 0.9614+12.6 0.9637 | 1.002
-22.08 0.8704%+ 2.6 0.9013 i 1.036

Table 6.16 Measured and calculated DUO; plate power of Y-direction
in FCA-XIV-1(45V) core

Distance(em) | Measured (%) | Calculated | C/E
22.08 0.8122+3.2 0.8770 i. 080

16. 5% 0.9343+£3.2 0.9467 1.013

11. 04 0.9767135.2 0.9690 0.992
5.52 0.9911x3.2 0.9967 1.006

0.00 1.0000 — 1.0000 1. 000

- 5. 52 0.9728+3.2 0,9967 1.025
-11. 04 0.9669+3.2 0.9690 1. 002
-16. 56 0.9393+3.12 0.8467 1.008
-22.08 0.8435%+3.2 0.8770 1.040
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Table 6.17 Measured and calculated EU plate power of Z-direction
in FCA-XIV-1 ceore

Distance(cm) | Measured (%) | Calculated | C/E
43. 18 0.468311.2 0.4588 0.980
38. 10 0.5335%1.12 0.5267 0. 987
33.02 0.6407x+1.2 0.6307 0.984
27. 94 0.7426%1.2 0.7297 0.983
22. 86 0.8207%x1.2 D.8164 0.983
17.178 0.8894+ 1.2 0.8878 | 0.998
12.70 0.95589+1.12 0.9425 0. 986

1.62 0.9815+1.2 0.9796 0.998

2. 54 1.0000+ — 1.0000 1. 000
- 2.54 1.0000%+ — 1.0009 1. 006
- 1. 62 0.9847+1.2 0.9796 0.995
-12.70 0.9535+1.2 0.9425 0.938
-17. 18 0.8826xt 1.2 0.8878 0.995
~-22. 86 0.8178x1.2 0.8164 0.998
-27. 94 0.7337%+1.2 0.7297 0. 995
-33.02 0.6352%1.2 0.6307 0.993
-38. 10 0.5323%x1.2 0.5267 0.989
-43. 18 0.4595+1.2 0.4588 0.998
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Table 6.18 Measured and calculated NU plate power of Z-direction
in FCA-XIV-1{45V) core

Distance(cm) | Measured(%) | Calculated | C/E
43. 18 0.4315%+2.9 0.4233 0.981
38. 10 0.5436+2.8 0.5221 0. 960
33.02 0.6406+2. 7 0.6308 0. 985
27. 94 0.7319+2.7 0.7310 0.999
22. 8% 0.8298%+2.1 0.8180 0. 986
17. 18 0.903342.17 0.8896 | 0.985
12.170 0.966842.7 0.9446 0.977

7.62 0.9888+ 2.7 0.9818 D.993

2.54 1.00004 — 1.0000 1.000
- 2.5 1.0000 — 1.0000 1. 000
- 1. 62 0.9771x 2.1 0.9818 1.00%
-12.170 0.9506%2.8 0.9446 0.994
-17.18 0.8914+ 2.8 0.8896 0.998
-22. 86 0.8105%+2.7 0.8180 1.010
-27. 94 0.7169+2.7 0.7310 1.020
-33.02 0.6377+2.8 0.6308 0.989
-38. 10 0.5167+2.7 0.5221 1.010
-43. 18 0.4307+3.1 0.4233 0,983
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Table 6.19 Measured and calculated DUO, plate power of Z-direction
in FCA-XIV-1(45V) core

Distance{cm) | Measured(%) | Calculated| C/E
53. 34 0.244942.2 - -
48. 26 0.3286 2.2 - -
43. 18 0.4182+3.5 0.4064 | 0.972
38. 10 0.5286% 3.5 0.5194 | 0.983
33. 02 0.63083.5 0.6302 | 0.999
27. 94 0.747043. 4 0.7308 0.978
22. 86 0.8151+3.4 0.8179 1. 003
17.78 0.8776+3. 4 0.8894 | 1.014
12.70 0.9465%3. 4 0.9445 | 0.998
7. 62 0.9799+3. 4 0.9817 1.002
2.54 1.0000+ — 1.0000 1. 000

- 2.54 1.0000+ — 1.0000 1.000
- 1.62 0.9860+3.5 0.9817 | 0.996
-12. 70 0.944043.5 0.9445 1.001
-17. 178 0.8675+3.5 0.8894 | 1.025
-22. 86 0.8251+3.5 0.8179 | 0.991
~27. 94 0.7236+3.5 0.7308 | 1.010
-33.02 0.6285+3.5 0.6302 1.003
-38. 10 0.5174+3.5 0.5194 | 1.004
-43. 18 0.4115:-3.6 0.4064 | 0.998
-48. 26 0.3254+2,3 - -
-53. 34 0.2472:+ 2.3 - —
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Table 6.20 Measured and calculated EU plate power of X-direction
in FCA-XIV-2 core

Distance{cm) | Measured(%) | Calculated | C/E
23. 59 0.5830+1.8 0.6029 | 1.034
20. 57 0.72844 1.8 0.7643 | 1.049
18. 07 0.8059+ 1.8 0.8298 | 1.030
15. 05 0.8565+ 1.8 0.8851 | 1.033
12. 55 0.903941.8 0.9202 | 1.018
9.53 0.9328+ 1.8 0.9543 1.023
7.03 0.9630+1.8 0.9764 | 1.014
4.01 0.9844+1.8 0.9931 | 1.009
1.51 0.9994+ — 1. 0000 1.001

- 1.51 1.0006+ — 1.0000 | 0.999
- 4: 01 0.9822+ 1.8 0.9931 | 1.011
- 17.03 0.9582+ 1.8 0.9764 | 1.019
- 9.53 0.9394+ 1.8 0.9543 | 1.016
~12. 55 0.9041%1.8 0.9202 | 1.018
-15. 05 0.8557+1.8 0.8851 | 1.034
-18.07 0.7994+1.8 0.8298 | 1.038
-20. 57 0.7137+1.8 0.7643 | 1.071
-23. 59 0.5688--1.8 0.6029 1. 060
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Table 6.21 Measured and calculated NU plate power of X-direction
in FCA-XIV-2 core

Distance(em) | Measured (%) | Calculated | C/E
23. 175 0.5157+5.0 0.5709 | 1.107
20. 41 0.6856+4.7 0.7424 | 1.083
18. 23 0.7851% 4.7 0.8029 | 1.023
14. 89 0.8728+ 4.7 0.8698 | 0.997
12.71 0.9239+ 4.6 0.9020 | 0.977
9.37 0.944T+ 4.6 0.9448 | 1.000
7.19 0.9707+4.6 0.9715 1.001
3. 83 1.0112:4+4.6 0.9930 | 0.982
1. 67 1.0041% — 1.0000 | 0.996

- 1,67 0.9959+ -— 1.0000 | 1.004
- 3.83 1.007244.6 0.9930 | 0.986
- 7.19 0.9621+4.7 0.9715 | 1.010
- 9.39 0.9266+4. 7 0.9448 | 1.020
-12. 71 0.9114+ 4.1 0.9029 | 0.991
~14. 89 0.8843+4.7 0.8698 | 0.984
-18. 23 0.7995+4.8 0.8029 | 1.004
-20. 41 0.7520% 4.8 0.7424 | 0.987
-23.175 0.5285+5.2 0.5709 | 1.080
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Table 6.22 Measured and calculated DUO, plate power of X-direction
in FCA-XIV-2 core

Distance(cm) | Measured (%) | Calculated | C/E
22. 12 0.5837+4.7 0.6248 1. 070
21. 45 0.6331+4.6 0.6883 | 1.087
17. 20 0.7587+4.6 0.8120 1.070
15. 93 0.8302+4.6 0.8404 1.012
11. 68 0.911744.5 0.9082 0.997
10. 41 0.9110+4.6 0.9247 1.015
6. 16 0.9653+4.5 0.9785 1.014
4. 389 0.9550+4.5 0.9868 1.033
0. 64 1.0030+ — 1.0000 0.997

- 0. 64 0.9967+ — 1.0000 1.003
- 4.89 0.9471+4. 6 0.9868 1.042
- 6.16 0.956144.6 0.9785 1.023
-10. 41 0.9055+ 4.6 0.9247 1.021
-11. 68 0.8995+4.6 0.9082 1.010
-15. 93 0.8064+4.7 0.8404 1.042
~17. 20 0.79744 4.7 0.8120 1.018
-21. 45 0.6501:£4.8 0.6883 1.059
-22.12 0.5732+5.0 0.6248 1.090

Table 6.23 Measured and calculated EU palte power of Y-direction
in FCA-XIV-2 core

Distance(cm) | Measured (%) | Calculated | C/E
22. 08 0.6740% 1.3 0.7043 i.045
16. 56 0.8302%1.3 0.8585 1.035
11. 04 0.9248% 1.3 0.9376 1.014
5.52 0.9804%1.3 0.9852 1.005
0.00 1.0000+ - 1.0000 1.000
- 5.852 0.89724%1.3 0.9852 1.013
~11. 04 0.9261%1.3 0.9376 1.012
-16. 56 0.826511.3 0.8595 1.040
-22.08 6.6730+1.3 0.7043 1. 047
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Table 6.24 Measured and calculated NU palte power of Y-direction
in FCA-XIV-2Z core

Distance(cm) | Measured (¥} | Calculated | C/E
22.08 0.6360+3.4 0.6591 1. 036

16. 58 0.8105+3.4 0.8273 1.021

11. 04 0.9183+3.4 0.9165 0.998
5.52 {t.9558:+3.4 0.9827 1.028

0. 00 1.0000x — 1.0000 1. 000

- 5.52 0.9802£3.4 0.9827 1.003
-11.04 0.8960% 3.4 0.9165 1.023
-16. 56 0.8157%+3.4 0.8273 1.014
-22.08 0.6521%3.6 0.6891 1.011

Table 6.25 Measured and calculated DUOp plate power of Y-direction
in FCA-XIV-2 core

Distance(cem) | Measured(%) | Calculated | C/E
22.08 0.6101 3.4 0.6591 1. 080

16. 56 0.8§59+3.3 0.8273 1.014
11.04 0.8928+3.3 0.9165 1.027

5. 52 0.9514+3.3 0.98217 1.033

0. 00 1.0000 — 1.0000 1. 000

- 5.52 0.9333+3.3 0.9827 1.053
~-11.04 0.8977+13.13 0.9165 1.021
-16. 56 0.8003x3.4 0.8273 1.034
-22.08 0.6096+3.4 0.6591 1.081
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Table 6.26 Measured and calculated EU palte power of Z-direction
in FCA-XIV-2 core

Distance(cm) | Measured (%) | Calculated | C/E
33. 02 0.4723+1.3 0.4739 | 1.003
27.94 | 0.5866+1.3 0.5834 | 0.994
22. 86 0.7252+ 1.3 0.7151 | 0.986
17. 78 0.8397+ 1.3 0.8269 | 0.985
12. 70 0.9319+ 1.3 0.9128 | 0.979
7.62 | 0.9879+1.3 0.9700 | 0.983
2. 54 1.0049+ — 1.0000 | 0,995

- 2.54 0.9951+ — 1.0000 | 1.005
- 7.62  |0.9809+1.3 0.9708 | 0.990
~12. 70 0.91714 1.3 0.9128 | 0.995
~17.78 0.8315:+ 1.3 0.8269 | 0.994
-22. 86 0.7144+ 1.9 0.7151 | 1.001
~27. 94 0.58074 1.3 0.5834 | 1.005
-33.02 0.4666+ 1.3 0.4739 | 1.016

Table 6.27 Measured and calculated NU plate power of Z-direction
in FCA-XIV-2 cere

Distance(cm) | Measured (%) | Calculated | C/E
33.02 0.4650% 3.3 0.4583 0.986
27.94 0.5817x3.1 0,.58217 1. 002
22. 86 0.72804+3.1 0.7152 0. 982
17.78 0.84394+3.1 0.8270 0.930
12.70 0.9435L£3.1 0.9128 0.987

T.62 0.98491+3.1 0.9710 0.986

2. 54 0.98224+ — 1. 0009 1.018
- 2. 54 1L.o178L% - 1.0000 0.983
- 7.62 0.98315%+3.1 0.9710 0.989
-12. 170 0.93264 3.1 0.9128 0.973
-17. 18 0.8376113.1 0.8270 0.988
-22. 86 0.7186+3.2 . 0.17152 0.998
-27. 94 0.5887X+3.3 0.5827 0.990
-33. 02 0.4471+3.4 0.4583 1.025

._57i
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Measured and calculated DUO; plate power of Z-direction
in FCA-XIV-2 core
Distance{cm} | Measured (%) | Calculated | C/E
43. 18 0.2918+ 2.6 - -
38.10 0.4141+2.1 - -
33.02 0.448033.0 0.4505 1.006
a7, 94 0.583443.0 0.5825 0.998
22. 86 0.74841+ 2.9 0.7153 0.956
17. 78 0.8547+£2.9 0.8271 0.968
1270 |0.9324%2.9 | 0.9129 |0.979
7.62 0.9838+2.9 6.9711 0.987
2. 54 0.8925t - 1.0000 1.008
- 2.54 1,007 — 1.0000 0.992
- T.62 1.0001+ 2.9 0.9711 9.971
—-12.:70 0.9081+2.9 0.9129 1. 005
-17. 178 0.8284+3.0 0.8271 0.998
-22. 86 0.7224+ 3.0 0.7158 0.990
-27.94 0.6018+3.0 0.5825 0.968
-33. 02 0.4512+3.2 0.4505 0.998
-38. 10 0.4208+ 2.3 - -
-48. 18 0.2907+2.3 - -

Table 6.29 Measured and calculated

single plate power ratio in cell

NU/20%EU(x10°2) DUO2/20%EU  (x1072)
Core Name
Measured Cal. C/E Measured Cal. C/E
FCA XIV-1 8.000.20 8§.07 1.01 9.55+0.1686 9.69 1.01
FCA XIV-1(45V) | 8.69%0.21 8.98 1.03 | 1L.19%0.19 |11.51 1.03
FCA XIV=-2 1.064+0.18 7.00 0.99 T.12+0.18 7.49 0.95
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Table 6.30 Measured and calculated fuel plate power normalized
with 20% EU fuel plate power in central cell

Core Fuel Measured Calculated | C/E
Name Plate

NU 0.0820+0.0021 0.0804 0. 981

EU 0.99891+0,0081 1.0028 1. 004

DUOg 0.0959+0.0014 G.0967 1.008

FCA XIV¥-1 NU 0.0791x0.0010 0.0810 i.024

EU 0.996840.0033 0.9996 1.003

DUO, 0.0950+0.0018 0.0871 1.022

EU 1.0043£0.0049 0.99175 0.993

NU 0.0787x0.0018 0.0804 1.022

NU 0.0869+0.0009 0.0897 1.032

EU 0.9985+0.0067 1.0035 1. 005

| DUDg 0.110540.0019 0.1147 1.038

FCA XIV-1 NU 0.0871+£0.0017 0.08%9 1.032

(45V) EU 1.00094+0.0040 0.9970 0. 996

DUQ, 0.1127+£0.0019 0.1155 1. 025

EU 1.0007£0.0044 0.999% 0.999

NU 0.0875X£0.0013 0.0898 1.02%

NU 0.0707%£0.0011 0.0699 0.9889

EU 0.9974+0.0071 l1.o0000 1. 0603

FCA XI1V-2 DUQ, 0.078510.0009 0.0747 0.952

DU0, 0.0786+0.0009 0.07417 0. 950

EU £.0026+0.0056 1.0000 0.997

NU 0.0703%0,0012 0.0699 0.994

Table 6.31 Measured and calculated axial reflector savings

Core Name | Measured{cm) | Calculated(cm) C/E

FCA XVI-1 21.98+1.39 22. 49 1.02%

FCA XVI-1 26. 274 1.06 26. 9% 1,026
(45V)

FCA XVI1-2 21.12+1.08 21.54 1.020
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7. 4% B

Elzistkts (HCLWR) OO B TEORSMAFMS 2D FCA Ty 7 v F
AHWTHES S N HCLWR 5.0 Phase-1 T v 5T 2 MR KO M 1534
ERIEL . S oA oMEl <y 7 ) v Bm® ZRDFTETE A ABBIIE M %
Ho TR0 —>Th 2 MRER k. 2HH L, TOBRUTON®RER.

(1) BAROHASGIESOTE, 2TOFRLMI YO THBEMEEREL BRI L TE D,

WRIC AT Y L RNy 77 T TEDLA—HDBKNED,

(2) EAFEAS AV TIR, FOFEMIZOWTHIEBEERERB BRI TV,

(3) BRI AR WRIEgER oMW MicB W T S, SRACIK &5 VAOBZBER O
HOHEBIMLEREEZFRL TV, LoLES, 27 P VD& LW FCA-XIV-2
TRy 7 v BRER OO EEIZERE R b W/l LT B,

(4) PO 20 BT 5 VERERUCRTT 2 KR Y 7 v BEIRX W HL Y 7 v B O A
Ruﬂhfﬁ,ﬁﬁﬁéiﬁﬁﬁﬂmwﬂtfﬁb,ﬁ(Fﬁﬁﬁ&F@%mVi(%V)
DRFFAERE 7 2 MEROEVREAT -EHAFRLTEY, CORMATEAE - FX~x7
FoV BRI L TV B, FCA-XIV-1 (45V) T, BHEOF.OLHRO 20 cm OHEBE T L &
HAE— F2<x7 b ABIKTLL TOIL0,

(5) SEERARESE k. OHEMIE, FOFOROVTHEREEN 1 BENFEHL TVWE DD
HERMERT KL TWd, 7 C/EEOREM K 1 F RPN I 271

B BN,
) [32

AEBRAEED B Ichy, B CENEECANERPYENAE SHAEERIUESERF
W E DWIEREECECEROLLES, LB ) 712X 2D
KRB RUERIC BT 5 FCA HERMEOBEROG JcEE Vi LE T,




JAERI-M 91—186

2

7. %%

Elniikts (HCLWR) OB OHETEOZLAFET 22D FCA Ty 5 VK
A WTHES S N7 HCLWR BP0 Phase-1 T ¢ $EHAETF 2 FMAERO KB O B3
EHIE L, & St iAnNgim oM sy 7 ) v 7 Bm® 2 RBIETR A ABHEEM? %
B TRHED—>Ch MRS E k. 28H L1, TORBRUFoRRES .

(1) BEAHHOHANRC2VTE, 2TOFELIE>LTHEARERELBAFMLTEY,

Bz RF v L RNy 7y —iEFETTOA—HIRED,

(9) EEHAEASEIC VTR, EOFELTOVWTHHEESEREREC LTV,

(9) BB A EOWIEEE OBV e LICE W T H, SRACIKK L 5 VHOBRBEROH
HOHEE I REREAFERLTVE, LrLEE, 227 VDS,V FCA-XIV-2
TRFHILY 7 VBREROIB O BRI ERE TR 5 %/ FHH L TY 5.

(4) PO 20 BEREY 5 BRI 2 RKY 5 VBB g F Ly 7 v BB O H
muawfm,ﬁ%ﬁaiﬁﬁmﬂm#ﬁtfﬁb,ﬁ4F%ﬁﬁ@F©&ﬂV4(%v>
DEFFARE 7 2 MMEROEVEET EEAEFLTEY, COMATERE - K27
bV BRI L TV A, FCA-XIV-1 (45V) T, BHmOFLHRD 20 cm O T LA
HA®E— FR~<7 FLBELL TOREY,

(5) SEPRISAER k. O EFEE, COFLMEOVTHERELR | K NEFHLTVWEDD
HERBERT KL T3, 72 C/E BOREY K1 FRoBEHBRIT T 2 K70

R o Ro (R AR
A &

KEBAEY LT Hh, Be CEIEVAISRFYMENAE STHAFERMUESEF
WEEE SHEFXZEECERHOLLES, LBRcBTs B 742X 20D
AABEREUERCST 2 FCA EEEMBORHOWICER V- LE T,
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