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Criticality Analyses of the JRF-90Y-950K Package for Research Reactors
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Research reactor JRR-3 is a light water moderated and cooled pool type research reactor using low
enriched uranium-silicon-aluminum-dispersion-type fuel. French Competent Authority (FCA) required
that the criticality safety of the JRF-90Y-950K package is maintained even if it is deformed under
oblique drops onto a bar. Criticality analyses of the JRF-90Y-950K package were carried out for the
transport of JRR-3, JRR-4 or JMTR fuel. The results show that criticality safety is kept even if it is

deformed under oblique drops onto a bar.

Keywords: Criticality Analysis, JRF-90Y-950K, Oblique Drop onto a Bar
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[1] L.M. Petrie and N.F. Landers: “KENO V.a: An Improved Monte Carlo Criticality Program with
Supergrouping”, NUREG/CR-0200Rev.6 (ORNL/NUREG/CSD-2/R6), Wol2, Section F11
(2000).
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Table.3.1 JRR-3 FEHERIPRBL I8 [ OMREMIR 0 == B4R

- A E (mm) 1150

RRHEESR Wi % (mm) 76.2X76.2
4K (mm) 770
#§ (mm) 14
FE (mm) L27
¥ MoES (mm) | 038

R | B (@) 279
U-235 & (g/#%) 231
EMES (mm) 750
R (mm) 62.0
EHEE (mm) 0.51

Table.3.2 N& &,

P, JEAR O Ji - 18 B BE ALK

(atoms/barn-cm)

A W&, WE, ER
Cr 1.727x10
Mn 1.721x10°®
Fe 5.905x10
Ni 7.449%107°

Table.3.3 BT D J57-{IF B0 FE LKL

(atoms/barn-cm)

B BREEEA W B IR
Al 3.0820x1072 5.9922x1072
Fe 1.3387x10™

25 2.4952x107

28y 9.8853x107°
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Table.3.4 R U =F L > O 855 LK

(atoms/barn-cm)

A Polyethylene
C 3.950x107
H 7.900x1072

Table.3.5 45 /K% B O J5 -8 $085 BE AL A%

(atoms/barn-cm)

KEEE [glem?] H o)
0.00 0 0
0.01 6.686x10™ 3.343x10™
0.02 1.337x10® 6.686x10™
0.10 6.686x107 3.343x10°
0.20 1.337x1072 6.686x107
0.40 2.674x10 1.337x107
0.60 4.012x1072 2.006x1072
0.80 5.349x10 2.674x107
1.00 6.686x107 3.343x10%

Table.4.1(1) f##T 7 — A 1 OFER (RFZ—21)

Ry ZF L RY=F L
NS D 7K IR D K FE Kett c Kett +3 ©
[9/cm®] [g/cm’]

0.00 0.490 0.001 0.494
0.01 0.501 0.001 0.505
0.02 0.513 0.001 0.518
0.10 0.588 0.001 0.592
0.20 0.00 0.663 0.001 0.668
0.40 0.768 0.002 0.774
0.60 0.842 0.002 0.846
0.80 0.890 0.002 0.896
1.00 0.924 0.002 0.929
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Table.4.1(2) T 7 — A 1 OFER (2 —12)

JAEA- Technology 2010-015

Ry =F L RyxzFL v
NS D 7K IR D K FE Ket c Kett +3 ©
[g/cm®] [g/cm?]
0.00 0.482 0.001 0.486
0.01 0.493 0.001 0.498
0.02 0.507 0.001 0.512
0.10 0.581 0.001 0.585
0.20 0.00 0.657 0.001 0.661
0.40 0.764 0.002 0.769
0.60 0.837 0.002 0.843
0.80 0.888 0.002 0.893
1.00 0.924 0.001 0.928
Table.4.1(3) fi##T 7 — A 1 OFEHR (X —23)
RYyxZF L~ RYyxzF L
WER DK | SN OKE B Keff c Kett +3 ©
[g/cm”] [g/cm’]

0.00 0.464 0.001 0.468
0.01 0.472 0.001 0.476
0.02 0.484 0.001 0.488
0.10 0.561 0.001 0.565
0.20 0.00 0.632 0.001 0.636
0.40 0.742 0.002 0.747
0.60 0.816 0.002 0.821
0.80 0.870 0.002 0.875
1.00 0.908 0.002 0.913
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Table.4.2(1) T 77— A 2 DFER (N2 —11)

JAEA- Technology 2010-015

Ry ZF L RyxzFL v
NS D 7K IR D K FE Ket c Kett +3 ©
[g/cm®] [g/cm?]
0.00 0.428 0.001 0.432
0.01 0.428 0.001 0.432
0.02 0.433 0.001 0.437
0.10 0.448 0.001 0.452
0.20 1.00 0.473 0.002 0.478
0.40 0.521 0.001 0.526
0.60 0.570 0.002 0.574
0.80 0.612 0.002 0.618
1.00 0.661 0.002 0.666
Table.4.2(2) fif#HfT/r — A 2 DFER (&2 —12)
RYyxzF L~ RYyxzF L
WER DK | SN OKE Keff c Kett +3 ©
[g/cm”] [g/cm’]

0.00 0.442 0.001 0.446
0.01 0.443 0.001 0.448
0.02 0.446 0.001 0.451
0.10 0.473 0.002 0.478
0.20 1.00 0.498 0.001 0.502
0.40 0.564 0.002 0.570
0.60 0.624 0.001 0.628
0.80 0.677 0.002 0.683
1.00 0.722 0.002 0.728
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Table.4.2(3) fi##fT 77— A 2 DFER (X —2 3)

JAEA- Technology 2010-015

Ry =F L RY=F L
NS D 7K IR D K FE Ket c Kett +3 ©
[g/cm”] [g/cm®]
0.00 0.425 0.001 0.428
0.01 0.427 0.001 0.431
0.02 0.431 0.001 0.435
0.10 0.448 0.001 0.452
0.20 1.00 0.471 0.002 0.476
0.40 0.521 0.002 0.526
0.60 0.570 0.002 0.575
0.80 0.616 0.001 0.621
1.00 0.659 0.001 0.664
Table.4.3(1) fif##T 77— A 3 DFER (N2 —11)
b P Ry xzFLv
W D 7K 5 i GNER D A Kes c ket +3 ©
[g/cm”] [g/cm’]
0.00 0.924 0.002 0.929
0.01 0.915 0.002 0.920
0.02 0.913 0.002 0.919
0.10 0.870 0.001 0.874
1.00 0.20 0.832 0.002 0.839
0.40 0.770 0.002 0.775
0.60 0.722 0.001 0.726
0.80 0.686 0.002 0.691
1.00 0.661 0.002 0.666
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Table.4.3(2) fi##T 7 — A 3 DFER (2 —12)

JAEA- Technology 2010-015

Ry =F L RY=F L
NS D 7K IR D K FE Ket c Kett +3 ©
[g/cm”] [g/cm®]
0.00 0.924 0.001 0.928
0.01 0.918 0.002 0.923
0.02 0.912 0.001 0.917
0.10 0.871 0.002 0.876
1.00 0.20 0.839 0.002 0.844
0.40 0.794 0.001 0.798
0.60 0.762 0.002 0.767
0.80 0.737 0.002 0.742
1.00 0.722 0.002 0.728
Table.4.3(3) fi##T 7 — A 3 DFEHE (X —13)
b P Ry xzFLv
W D 7K 5 i GNER D A Kes c ket +3 ©
[g/cm”] [g/cm’]
0.00 0.908 0.002 0.913
0.01 0.901 0.002 0.906
0.02 0.890 0.002 0.896
0.10 0.852 0.002 0.858
1.00 0.20 0.808 0.001 0.813
0.40 0.748 0.002 0.753
0.60 0.710 0.002 0.716
0.80 0.679 0.002 0.685
1.00 0.659 0.001 0.664
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Table.4.4(1) fi##T 77— % 4 OFEHE (NF—2 1)

JAEA- Technology 2010-015

Ry ZF L RYyxzFL v
P D 7K GNER D A Kes c ket +3 ©
[g/cm”] [g/cm’]
0.00 0.932 0.001 0.936
0.01 0.930 0.001 0.935
0.02 0.917 0.001 0.922
0.10 0.876 0.002 0.881
1.00 0.20 0.838 0.002 0.843
0.40 0.771 0.002 0.776
0.60 0.718 0.002 0.724
0.80 0.680 0.002 0.686
1.00 0.655 0.001 0.660
Table.4.4(2) T /77— A 4 DFEHR (REZ—1 2)
RI=FL v RY=z=FL v
PN 0D 7K 2 B SMER DK S Keff c Kett +3 G
[9/cm’] [g/cm”]
0.00 0.931 0.001 0.935
0.01 0.926 0.002 0.932
0.02 0.916 0.002 0.921
0.10 0.875 0.002 0.880
1.00 0.20 0.841 0.002 0.846
0.40 0.788 0.002 0.794
0.60 0.757 0.002 0.762
0.80 0.733 0.002 0.739
1.00 0.723 0.002 0.729
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Table.4.4(3) fi##fT 7 — A 4 DFER (X —23)

Ry z=F L NI zF L
NS D 7K IR D K FE Ket c Kett +3 ©
[9/cm’] [g/cm’]
0.00 0.907 0.002 0.913
0.01 0.905 0.002 0.912
0.02 0.896 0.001 0.901
0.10 0.846 0.001 0.851
1.00 0.20 0.804 0.002 0.809
0.40 0.745 0.002 0.750
0.60 0.703 0.002 0.708
0.80 0.676 0.002 0.680
1.00 0.658 0.001 0.663
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2. FREMTHE S
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2.1 RY =F L AN D KB :;5%@

Y = F L RN DK IS

RUVAF LU XIIARY L v— R
RY =F L RWNES KB 0~1g/em® 21k
RY TF LB KB Oglem® [EE

fiEfr r— A 2

RYAFLUOXITIRY L HZ o o— b

WY T F L ARNES

HHEEMDI0

ki 1g/cm® [ iE

B 1g/em® [8E
JKEJE 0~1g/em® 2L

RY T F LB AKEE 1g/em® [EE

fiEHTHE F % Table.B.1 K OF Table.B.2 |\Z/”"7, M7 — A 1 TIEAR Y =F L AZNE D IKE
FES 1glem® D & X | T — A 2 TIER Y = F L AR O KB EE N 1g/em® D & X | ke +30
TEKERoTm, LEER-T, R ZF L WNEO AR 1glem® D & & ke +36 (TR K

2. RY F L RN DK A
0g/cm® i 1glem® THEE LAY =F L N E O KBELEILSHED TR 2 75— A 2o
THENT AT 2 72,
AT T — A 1

Lol
Table.B.1 f##T - — A 1 DFER
N TF L N zF L
NS D 7K IR D K FE Ket c Kett +3 ©
[g/cm’] [g/cm®]

0.00 0.454 0.004 0.465
0.01 0.464 0.004 0.475
0.02 0.477 0.003 0.486
0.10 0.554 0.004 0.566
0.20 0.00 0.626 0.004 0.640
0.40 0.735 0.005 0.749
0.60 0.809 0.005 0.826
0.80 0.876 0.005 0.890
1.00 0.908 0.004 0.921
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Table.B.2 fif##T/7r — A 2 OfE SR

Ny zF L NI zF L
PN D 7K IR D K FE Ket c Kett +3 ©
[9/cm’] [g/cm’]

0.00 0.416 0.004 0.426
0.01 0.419 0.004 0.431
0.02 0.416 0.003 0.425
0.10 0.429 0.003 0.439
0.20 1.00 0.456 0.004 0.467
0.40 0.505 0.004 0.516
0.60 0.554 0.005 0.569
0.80 0.596 0.005 0.612
1.00 0.637 0.004 0.649

22 RNV = F L NI O K FEIT K 2
BRD L0 RY =F L WNERO KR 1glem® D & T LR LR L 2D 2 &
B LMNT 0Tz, WIT, RV =F L U INBOKBEIZ L D EEZFTARDL 0, A=
FLUBRNEOKEE % 1g/em® THEE LR =F L oSO KEE 2L S D FiLo
b= AN ODW TR 24T - 72,
iRt or — A 3
RYZAFL AT L Z o o— R K@ 1g/em® [EE
RUTF L UBNE KEE 1glem® [HiE
RY TF LB K EE 0~1g/em® 251k

FEATHE % Table.B.3 (ZR$, AU = F L L ARHMIROKE A 0glem® D & & ke +30 13K
o,
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Table.B.3 fi#HT 7 — A 3 DFER

Ny zF L NI zF L
NS D 7K IR D K FE Ket c Kett +3 ©
[9/cm’] [g/cm’]
0.00 0.908 0.004 0.921
0.01 0.898 0.005 0.913
0.02 0.889 0.004 0.901
0.10 0.839 0.005 0.853
1.00 0.20 0.800 0.005 0.813
0.40 0.725 0.006 0.741
0.60 0.699 0.005 0.713
0.80 0.663 0.004 0.674
1.00 0.637 0.004 0.649

23 RYZF L U ROMBIZ L 5 EE
RY=F LU @ﬂ% KB D0IZ, RY =F L &N LSS
DIVTRIEAFHE L3R ET L & U TR &2 920 L 7=,
fighr r— A 4 -
RYVZAFLUROEY T LZoo— R KiE# 1g/em’ [EE
R TF L BNE KERE 1glom® [ E
RY TF LB K E 0~1glem® 281k,

fEMTRE B % Table.B.4 1239, WY = F L A8 D KB EEAS 0glem® D & X Kegrt30 135 K
Lot
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Table.B.4 itk 7r — A 4 OFE SR

RY=F L RY=F L
NS D 7K IR D K FE Ket c Kett +3 ©
[g/cm”] [g/cm®]
0.00 0.905 0.005 0.922
0.01 0.894 0.005 0.908
0.02 0.894 0.005 0.908
0.10 0.835 0.005 0.850
1.00 0.20 0.797 0.004 0.809
0.40 0.735 0.004 0.748
0.60 0.687 0.006 0.705
0.80 0.654 0.005 0.668
1.00 0.639 0.006 0.657
2.4 f&im

FEREAFRITIRRT D

keff+3 =0.922 < 0.95

THO ., W RBRDIEEICBWTHERE 2D Z L1,
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