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Neutronics Calculation of Upgraded JRR-3 Research Reactor
(Few-group constants)
Junichi IWASAKI, Hiroki ICHIKAWA and Harumichi TSURUTA
Department of Research Reactor Operation

Tokai Research Establishment, JAERT

(Received August 6, 1984)

Neutronics calculations were carried out on the core of upgraded
JRR-3 research reactor using 207 enriched U-AlX fuel. This report
explains the calculations of regionwise few-group constants in the core
and reflector, the axial buckling of core, and the boundary condition on

control rod surface, which were used in the neutronics calculations.
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Table 2.1 Atomic number densities in fuel elements

(325 K, x10+24 n/cm*%3)

damrm e — e ———— +
4 vooU235 Uz23g H 0 Al '
fomm———— e e +
' iMeat 11.0945-3 4.3912-3 4.7522-2:
' iClad ' 6.0038-2"
i 'Moderator H {
'Fuel ‘¢ 0% void, 300 K1) 6.6627-2 3.3313-2 ]
iplate 1 ( ) s 325 K 6.6001-2 3.3000-2 H
tcell ¢ ' , 350 KJ)i 6.5101-2 3.2550-2 '
' I ' , 400 K>3 6.2671-2 3.1335-2 1
} 1 (10% wvoid, 325 K 5.9401-2 2.9700-2 i
' 1 (30% void, o 4,6201-2 2.3100-2 '
' 1{50% void, S B 3.3001-2 1.6500-2 '
fom———— Fom o e ——————— +
!Standard fuel element ; ;
} H20 region ' 6.6001-2 3.32000-2 '
! Side piate region i 1.7581i~-2 8.7904-3 4.4046~2;
e e +
iControl fuel element ! !
! H20 & guide tube region! 2.1406-2 1.0703-2 4.0566-21
i Side plate region : 1.5488-2 7.7440-3 4.394%-2]
e e —————— +

Table 2.2 Atomic number densities in control rod and connector regions

(325 K, x10+424 n/cm*%x3)

e o e ——————— e +
i : H 0 Al Hf :
Form e ————— et e e ——————— +
iControl rod regioni !
H H20 ! 6.6001-2 3.3000-2 d
' Guide tube ! 6.0038-2 H
, Absorber ! 4.4873-2!
o ————— e ———————————— +
iConnector ! 3.6900-2 1.8500-2 2.4400-2 '
g e +
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Table 2.3 Atomic number densities of irradiation samples in fuel region

(Temperature 325 K)

e +
H Dimension Atomic number i
: Region density ;
i (cm) (x10+24 n/cm%%x3)
i Plug (A1), No sample D1= 5.5 L1=75.0 Al 6.0038-2 5
i Inner capsule and not used '

Outer capsule :
t
'

| Sample (W) Di= 1.3 L1=26.4 WiB82. 1.6516-2 1
' Wi83 9.0085%-3 |
} w14 1.9144-2
' uigé 1.7768-2
i lnmer capsule (SUS304) . D2= 3.7 L2=26.4 Cr 1.6532-2 |
' Ni &.5083-3 |
; Fe &.3277-2 |
i Outer capsule (Al) D3= 5.5 £3=70.0 Al 6.0038-2
i Sample (C) Di= 3.3 L1=40.0 C 9.1250-2 !
; Inner capsule (SUS316) D2= 4.6 L2=45.0 Cr 1.5712-2 |
' Ni 1.1461-2 |
' Mo 1.5027-3 1
H Fe 5.6792-2 |
i OQuter cap=sule (Al) D3= 5.3 L.3=70.0 Al 6.0038-2 |
i Sample (UO2+C) Di= 3.3 L1=28.8 U235 1.1735-5 |
' uz38 1.3324-4 |
' 0 2.8995-4 |
i C 6.1062-3 |
v Inner capsule (SUS304) D2= 4.8 L2=51.6 Cr 1.6532-2 |
' Ni 6.3083~-3 |
H Fe 6.32¢77-2
i Outer capsule (Al) D3= 5.5 1.3=70.0 Al 6.0038-2
Sample {(Pulz+U02) Di= 1.5 L1=12.0 U235 7.4205-5

0 2.2287-2

Inner capsule (SUS304) D2= 2.6 L2=47.0 Cr 1.6532-2

Ni 6.35083~-3

Fe &.3277-2

Outer capsule (A1) b3= 5.5 L3=70.0 Al 6.0038-2
! Sample (S) bD1= 4.0 Li=45.0 S 3.6064-2 |
t lnner capsule not used :
i Outer capsule (A1) D3= 5.5 L3=66.0 &l 6.0038-2 E
! Sample (SUS304) Di= 5.5 L1=60.0 Cr 1,6532-2 |
i Ni 6¢.5083-3 i
E Fe 6.3277-2 |
i Inner capsule and rot used ' E
i Outer capsule '
o +
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Table 2.4 Atomic number densities of Be reflector

(325 K, x10+24 n/cmx%3)

+ - e ————————— +
; H H 0 Al Be i
+ _— + —— ——————— e +
'Be reflector regioni 1.0032-2 5.01&48-3 1.4650-2 7.4262-2:
!l with plug : !
o ——————— e —————————————————— +
'RBe reflector region! 1.,1418-2 35.7090-3 1.6491-2 6.7300-2.
| except plug region: '
e e e +

Table 2.5 Atomic number densities of irradiation samples in Be reflector
(Temperature 325 K)

—— - ——— -— B T +
H Dimens=sion Atomic number {
H Region density i
E- (em) (x10+24 n/cmxx3)

i Plug (Be), HNo sample 01= 4.0 L1=75.0 Be 1.2295-1 ;
t Inner capsule and not u=med ;
i Outer capsule

i Sample (W) Di1= 2.1 L1=4G.0 w182 1.6516-2 ;
H W183 2.0089-3 |
H wig4a 1,9144-2 |}
E Wige 1.7768-2 |
i Inner capsule (A1) D2= 2.5 L2=45,0 Al 6.0038-2 ;
i Outer capsule (A1) D3= 4.0 L3=60.0 Al 6.0038-2 ;
i Sample (I~} Di= 2.1 L1i=4¢.0 Irl19t 2.7139-2
E 1r193 4.3351-2 |
i Inner capsuyle (AY) D2= 2.5 L2=45.0 A} 6.0038-2 |
i Outer cepsule (Al) D3= 4.0 L3=60.0 A} 6.0038-2 E
i Sample (Cr) 01= 2.1 L1=40.0 Cr 8.3388-2 ;
i Inner capsule (Al) D2= 2.3 L2=45.0 Al 6.003B-2 E
! Outer capsule (Al) b3= 4.0 L3=¢60.0 Al 6.0038-2
+ —_— L B T T +

Table 2.6  Atomic number densities of D, H, and 0

e -— —— - - ——t
1020 concentration Temperature Atomic number density H
H (x10+24 n/cm*%3) 1
] {atom %) (K} D H o i
B alat e EERERNI —— e +
' 300 6.6396-2 0.0 3.3198-2:
i 100.09 325 46.5838-2 0.0 3.2919-21
H 350 6.4970-2 0.0 3.2485-21
1 300 6.6230-2 1.6599-4 3.3198-2!
H 99.75 325 6.5678-2 1.6461-4 3.2921-21
H 350 6.4808-2 1.6202-4 3.2485-21
' 300 6.6064-2 3.3198-4 3.3198-21
i 99.90 325 &£.353512-2 3.2922+4 3.2921-2:
: 350 6.4646-2 3.2486-4 3,2485-2)
H 300 6.5734-2 6.63%98-4 3.,3199-21
H 99.00 325 6.5180-2 &6.5838-4 3.2919-2%
H 350 6,4322-2 6.4972-4 3.2486-21
! 300 6.5072-2 1.3280-3 3.3200-2:
i $8.00 325 6.4526-2 1.3169-3 3.2921-2!
i 350 6.3673-2 1.2995-3 3.2486-21
H 300 6.3086-2 3,3203-3 3.3203—2;
{ 95.00 325 £.,2855-2 3,2924-3 3.2924-2)
\ 350 6.1728-2 3.2488-3 3.2488-21]
] 50.00 325 3.2560-2 3,2940-2 3.2960-2:
+ —_— — _—— e +
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Table 2.7 Atomic number demnsities of irradiation samples in D,0 reflector

(Tempereature 325 K)

- _— - - - ——————————— e e +
i <Irradiation hole> Dimension Atomic number H
i Region (Material} density i
H {cm) (x10+24 n/cm*x%3) |
i {19 em dia.> H
i Sample (S1) Di=14.0 L1=2%.0 Si 5.0474-2 |
P Filter Not used
i Capsule (AD) D3=15.0 L3=30.0 A 6.0038-2
{19 cm dia.?> )
Sample {(Fe) D3=13.0 .3=30.0 Fe 8.4755-2 |
Filter and capsule s> Not w=ed

i {Hydraulic rabbit>

Sample (Void) Di= 2.8 L1=12.6 HNone H

Filter (Cd) Dz= 3.0 L2=12.8 {d 4.6286-2 |

Capsule (Al} 03= 3.2 'L3=13.0 Al 6.0038~-2 |
i {Hydraulic rabbit>
! Sample (U235+A1) Di= 3.0 L1=12.8 U235 2.8317-5 |
1 Al 5.9683-3 |
1 Filter Not used H
! Capsule (A1} 03= 3.2 1.3=13.0 Al &6.0038-2 |
t {Pneumatic rabbit, 10.0 cm dia.> ;
{ Sample (Vpid) b1= 3.4 Li=14.6 None i
! Filter (Cd) D2= 3.6 L2=14.8 Cd 4.6286-2
{ Capsule D3= 4.0 1L3=15.0 A} 6.0038-2 ¢
! <Pneumatic rabbit, 10.0 ecm dia.> !
! Sampie (UZ235+A1) Di= 3.6 L1=14.8 U235 1.7007-6 i
! Al 6.0017-3 |
3 i
! Filter not used
i Capsule (Al D3= 4.0 L3=15.0 Al £.0038-2 |
! {Pneumatic rabbit, 7.5 cm dia.> H
! Sample (Void) Di= 1.4 Li= 2,3 None !
i Filter (Cd) D2= 1.6 L2= 2.5 Cd 4,6286-2 |
R i ———— e +

Table 2.8 Atomic number densities in axial reflectors

(325 K, x10+24 n/cm*%3)

tStandard fuel elemernt! 5.6800-2 2.8400-2 8.4100-3!

1 r )
1

4.3600-2 2.1800-2 2.0400-2]

iControl fuel element
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Standard fuel element

Control rod with
control fuel element

Irradiaticon element
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Irradiation cell

Aluminium tank wall

g—27.02—>

=310

A11 dimensicns in cm.

Fig. 2.1 Horizontal cross-section of core.
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A1l dimensions in cm.

Fig. 2.2 Vertical cross-section of core.
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Pneumatic rabbit

(75210

Hydraulic
rabbitQ®)

Irradiaticgn Cold neutron (:>Hydraulic
hole source rabbitfi0®!

Pneumatic rabbit

\(10¢|O
\\ ]

Irradiation

Pneumatic
///,/<Srabbit{10¢)

Irradiation hole

[

1 Quter diameter in cm.

Fig. 2.3 Arrangement of irradiation devices in D0 reflector.
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Fig. 2.4 Horizental cross—-section of standard fuel element.
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Fig, 2.5 Vertical cross—-section of standard fuel element,
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>
o

All dimensicons in cm.

Fig. 2.6 Horizontal cross~section of control fuel element.
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Fig. 2.7 Vertical cross—section of control fuel element.
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Fig. 2.8 Horizontal cross~section of control rod.
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7.62
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Hy0

AL

A1l dimensions in cm.
Fig. 2.9 Horizontal cross—-section of irradiation element in fuel regicn.
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Fig. 2.10 Irradiation capsule in fuel region and Be reflector.
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S - 11.35 5 1
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All dimensions in cm.

Fig. 2.12 Structure of hydraulic rabbit (10 cmd)}.
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Fig. 2.13 Structure of pneumatic rabbit (10 cm¢).
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Fig. 2.14 Structure of pneumatic rabbit (7.5 cmd).



JAERI-M 84-159

H20 [+ Dpso

16.0

Capsule for Si
| P

15.0

~| Capsule for Fe
| P

pd

B11 -dimensions in cm.

Fig. 2.15 Structure of irradiation hole (19 cmd).
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3.1 Energy boundaries for multi-group structure
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Energy boundaries for

few—group structures

E boundary (eV)

Energy group No

Upper Lower Multi—gr. 18—gr. 4—gr, 3—gr.
10000CE+©®6 820850E+4 1- 5 1 1
82.0850E+4 553084E+2 6-15 2 2 !
553084E+2 167017E+1 16-22 3
177017E+1 101301E+1 23 4
101301E+1 614421E+0 24 5
61.4421E+0 37.2660E+0 25 6
37.2665E+0 226033E+0 26 7
292.6033E+0 | 13.7096E+0 27 8 ‘
137096E+0 83.1528E-1 28 9
831529E-1 504348E-1 29 10 3 2
50.4348E-1 305902E-1 30 1i
30.6902E-1 18556308E-1 3l 12
185539E-1 1444G8E~1 32 13
144498E-1 11.2535E-1 33 14
11.2535E-1 R7.6425E-2 34 15
876425E-2 68.2560E-2 35 16 f
682560E-2 306016E-3 36—63 17 ;
306016E-3 980233E-7 64—72 18 ! i °
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Table 3.3 Variations of fuel compositions with burnup in standard fuel

element

DAYS CFOOE-01 1.72369E+00 3.44942E+00C 3.521B5E+01 1.09818&+02 1.89743E+04

MWD &.89372E400 3,44594E+01 6,89516E+01 6.96796E+C2 2,.143B4E+03 3.67909E+03

Uz3s~-%¥ 1.00000E-03 5.00CC0E-Q3 1.00000E-02 1.C0CO00E-01 3.00000E-01 5.0000CE-01

¢ MATERJAL ND.= 1 VOLUME= 7.60000E-02 CM-3 FACTOR= 2,.75520E+05 )

1D NAME U235-% 1.000€-03 5.000E-03 1.000E-02 L.00Q€-01 3.6COE-01 5.000E-01
1 Uos 1.094E-03 1.093E-03 1.089YE-03 1.084E-03 ?.851E-04 7.6636-04 5.676E-04
2 uUoe 0.0 1.865E~07 9.36BE-C7 1.B74E~D6 1.865E-05 5.494E-05 B.937E-05
3 UGB 4.391E-01 4.391E-03 L.391E~03 4.390E-03 4 .377E-03 4,.345E-03 L.307E-03
& PU® 0.0 ! 1.2108-07 6.202E~07 1.241E-Q6 1.167E-05 2.931E-05 3.895£-05
5 PUC 0.0 L.7B0E-11 1.235E-09 4.954E=-0% 4.640E-07 3.457E-06 7.776E-06
& PUL 0.0 4L.260E~14 5.&49BE-12 &4.432FE-11 4.236E-08 9.74L2E-07 3,5469E-06
7 PL2 0.0 &.4LEB0E~1B 4.1BSE-15 6.786E=-14 &6.913E-10 S5.73LE-08 4.8609E-07
8 XE5 0.0 1.260E-08 1.276E-0B 1.273E-0B 1.206E-08 1.028E-0QB B.062E-C9
? SHM? 0.0 $.597E~-09 3.925E-08 6.228E£-08 B.954E-CB 7.542E-08 5.863E-08
10 F3M Q.0 1.409E-06 7.042E-06 1{.40BE~DS5 1.40BE-04 4.2246E-04 7.049E-04
11 F55 0.0 3.45FE-07 1.727E-06 3.451E-0& 3.403£-05 9.BL7E-05 1.544E-04
12 FSR 0.0 L.255E-0% 2.03B£-0B 3.B67E-08 1,46B7E-07 1.485E-07 1.044E-07
13 F9N 0.0 1.430E-10 3.4B85E~-09 1.483E-08 1.512E-06 1.418E-05 4.239E-05
16 F95 0.0 1,738E-11 9.629E-10 3.878E-09 3.907E-07 3.56BE-04 1.030E-05
15 F9R 0.0 1.032E-13 2.561E~12 $.702E~12 4.325E-10 1.3B2E-09 1.959E-0F

x10%% (n/cm?)

FSN : Non-saturating F.P. group from *°°%U
F55 : $Slowly saturating F.P. group from 235y
FS5R : Rapidly saturating F.P. group from 235y
FON : Non-saturating F.P. group from 22%py
F8S : Slowly saturating F.P. group from 23%%py

FIR : Rapidly saturating F.P. group from 2!%py
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Table 3.4 Variations of fuel compositions with burnup in control fuel

element

DAYS 3.4L952E-01 1.7249BE+00 3,45195E+00 3.52370CE+01 1.09813E+02 1.89601E+02
MWD 46.B9B7S5E+00 3.L4B850E+01 6.90019E+01 6.97102E+02 2.14337E+03 3.47557E+03

U235-% 1.00000E-03 5.00000E-G3 1.00000E-02 1.000C0E-01 3.00000E-01 5.0000DE-01

( MATERIAL NO.= 1 VOLUME= 7.60000E-02 CM-3 FACTOR= 2.75520E+05 )

1D NAME y23s5-X 1.000E-03 5.000E-03 1.000E-02 1.0CO0E-01 3.000E-D1 5.000E-01
1 UO5 1.09CE<03 1.093E-03 1.089E-03 1.084E-03 9.851E-04 7.663E-04 5.476E-04
Z Uugé 0.0 1.B55E-07 9.317E-07 1.864E-06 1.BS5E~05 5.4467E-05 B.900E-05
30 OUQB 4 .391E-03 L.391E-03 4.391E-03 4. 390E-03 4. 377E-03 4.346E-03 4.30%E-03
4 PUuy 0.0 1.1B5E-07 4.071E-07 1.215E-06 1.143E-05 2.B76E~05 3.B24E-05
5 PUO 0.0 L,630E-11 1.196E-0% L. ?9BE-0% L. 5Q7E-07 3.379E-06 7.450E-04
& PUl 0.0 L,017E~14 5.182E-12 4.17BE~11 4.002E-08 9.252E-07 3.410E-08
7 PU2 0.0 6.100E~18 3.939E~-15 5.3BSE-14 &.519E-10 5.433E~-CB 4.392E-07
8 ¥ES 0.0 1.254E~-08 1.269€~08 1.266E~08 1.199F~08 1.021E-08 7.99BE-09
? SM® 0.0 $.600E-0% 3.923E-08 6.220E-0B B.¥18BE-08 7.502E~0B 5.82LE-0B
i0 FSN 0.0 1.411E-06 7.04BE-086 1.409E-05 1.409E=04 4.229E~04 7,054E-04
il F%8 0.0 3.461E-07 1.728E-06 3.454£-06 3.407E-05 9.B62E-05 1.567E-~04
32 FSR 0.0C 4L.25BE-09 2.03BE-OB 3.BO67E-O0B 1.4V7E-07 1.L73E-07 1.034E-07
13 FON 0.0 1.392E-10 3.585E-09 1.445E-08 1,471E-06 1.3B1E~-05 4.131E-QS
14 F%5 0.0 3.63BE~11 9.369E-10 3.773E~09 3.BQ3IE-07 3.477E-06 1.005E-05
15 F%R 0.C 1.006E-13 Z2.471E-12 9.429E-12 4.1B3E~10 1.334E-09 1.B9LE-0F

x10%%(n/cm?)

FSN : Non-saturating F.P. group from °°°U

F5S : Slowly saturating F.P. group from *°°U

FSR : Rapidly saturating F.P. group from *°°U
FIN : Non-saturating F.P. group from *'°Pu
F9S : Slowly saturating F.F. group from *?%py

F9R : Rapidly saturating F.P. group from **7pu

—31-
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Table 3.5 Adjustment of boundary condition on control red surface
(Temperature 325 K, 0% Burnup)
Code Central element Cs Keff pay (WAk/K) | bp (%Hk/K)
Control fuel - 1.2656 20.99 0.0
TWOTRAN
Contrcl rod - 1.1767 15.02 -5.96
Contrel fuel - 1.2269 18.49 0.0
- 1.1665 14.27 ~-4.22
CITATION 0.2 1.1466 12.79 -5.71
Control rod
0.3 1.1439 12.58 -5.91
0.35 1.1430 12.51 -5.98
D3
Cy = = — gradd,
3
Table 3.6 Comparison of control rod worth between CITATION and
TWOTRAN calculations (1. Dependence on burnup)
(Temperature 325 K)
Uniform burnup (%) Ape / bpp
0.0 1.00
10.0 1.00
50.0 1.00
ch Rod worth calculated by CITATION (C3=0.35)
ApT Rod worth calculated by TWOTRAN

Table 3.7 Comparison of control rod worth between CITATION and
TWOTRAN calculations (2. Dependence on number of control rods)
(Temperature 325 K, 0% Burrnup)
Number of rods hpp / bp7
1.00
2 1.02
6 0.96
Apg Total rod worth calculated by CITATION (C3=0.35)
Apo Total rod worth calculated by TWOTRAN

¥ Results in calculation fcr MEU core
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(Slab geometry for PIJ}

Moderator |.. Clad - {// Meat 4 2 Clad “:|Moderator
(H20)> '{:»(A])::h/(U*A]x) {2‘(A]):? (Hz20)
:'::*ffff?%42?2¢é?if;1}ﬂf
o ———— +— g Jummme } - pm +
iWidth (em? | 0,114 i 0,038 i 0,076 v 0.038 1 0.114 H
+— + f - + e ———— +
iM-region H 3 H 2 ) 1 ! 2 ) 3 H
Sub-region | 1 H 2 ; 3 ) a 1 5 1
i T-region | 1 H 2 H 3 H a ) 1 H
iR—region H 1 ! 2 ! 3 i 2 ! 1 i
{X-region } 1 :
+ N —_ ———————————— +
Fig. 3.1 Fuel plate cell in standard fuel element.

0.06

T8 616 —=.78

Fuel plate cell

Side plate regicn

0.06

Fig. 3 2

Fig. 3.2

\, H20 region

A1l dimensions 1n cm.

Geametry feor standard fuel element.

Geometry for standard fuel element.
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Fig. 3.3 Fast neutron flux spectrum in standard fuel element.
—t— X-REGION ]
2
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- N
e :
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Fig. 3.4

ENERGY
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Thermal neutron flux spectrum in standard fuel element.
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{Slab geometry for PIJ)

Moderstor|.. - Clad. '/1951: “* Clad . |Moderator
(H20) -,-.(AI)'. y Al - (H20)
e + e - — e +
Width (em) | 0.119 { 0.038 1 0.076 1 0.038 1 0.11¢9 H
Fm Fmm————— + + ————t— + -+
‘M—region ] 3 4 z B 1 i 2z H 3 H
{Sub-region | 1 H 4 ) 3 1 a4 H 5 !
i T~region ; 1 ; 2 ; 3 H 4 : 5 H
{R-region i 1 ! 2 ! 3 ; 2 H 1 i
i X-region 1 1 }
Frm————————— e - - - +
Fig. 3.5 Fuel plate cell in control fuel element.
e 772 —r >
141 = 4890 — 141
)
~
c
9}
o
1.
N ~2 3
£~ N Fuel plate cell o
I~ —
a
@
=
L )
g . .
.~ H20 & guide tube region
A1l dimenasions 1n cm.

Fig. 3.6 Geometry for control fuel element.
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{Slab geometry for Pl.J)

st. |H20| A1 {H20 HE H20 HE7/iH20] A1 [H20]St.

fuel N I/// //’ e fuel
Fm—————— + —_—f e — i ——— e ———————— +————— et m——— b ——r————— +
‘Width ~! 7.72!.05! 0.5 !.13! 0.5 !  5.36 ! 0.5 !.13! 0.5 !.05! 7.72
C (em)! v P ! : P P
N o ——— R o e b ——— + -+ +- b +
Moregion! 1 ! 20 3 1 2! 4 2 foa o203 1 20 1
‘Guboreg.! 1> 61 71 B, 9! 10111>13114>17118521122524} 25!26,27! 28:29>34
Torepion! 15 &1 7. 8, 9! 10!111>13114>17:175>14113>11; 10! 9, B! 7! é> 1
{R-region! 1 | 2! 3 ! 4! 5 ! 6 s 14 3 o2 1
X~reg. ¥I 1 | 2 ; 3 | 2 o1
X-reg.¥x! 1 ! 2 {3 4 {3 2 Pt
Foe e + -+ - — e ——— e e fo———— +

% 3 For CITATION calculation in 3 groups.
%%: For TWOTRAN calculation in 18 grours.

Fig. 3.7 Geometry for control rod region.

{Center> {(Cylinder geometry for ANISN)

i VD) i
W Rt i

+ —— -+ +——= e ———— e +
iWidth (cm) | 26.49 ! 4.51 ! 7.9C 1 61.50 i
+ ——m— -+ + + +
‘Material : 1 i 2 i 3 H
\lone ; 1 i 2 i 3 i 4 :
i X—-region H 1 ) 2 i 3 ) 4 }
= +———= - e B +

Fig. 3.8 Geometry for radial reflector region,

($lab geometry for ANISND

fuel(St./|. " - Reflector ' .

Control)|.’. (Upper/Lower) "
Fom e —————— R e m———— e tmm—— i ——— +
‘Width (em) | 37.30 1 10.00 ¢ 20,00 i
b —————w—— fmm—————e fm———————— e +
‘Material 1 1 i 2 !
i Zone } 1 1 2 i 3 i
| X-region ] 1 ; 2 i 3 i
fomm——mmm———— b —— fmm————— dom—————— +

Fig. 3.9 Geometry for axial reflector region.
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(Slab geometry for PI)

[ T P a—
ZZ%%%%Z% ]?-Z~I-I'il l-!ﬁ.:. :ul
Connector] Standard fuel element Standard fuel cell
/021 e
A]+Tj;k§; Al+H20 |Fuel "plate]Al+H2D A1+H20’Fuel plate]AT+H20
) L
o m———————— B - o e ——— o ——— + +— —+ +
Width (em)) 7.72 1 0.78 | 6,16 ;) 0.78 + 0.78 | 6,16 i 0.78
b Fm———————— R + —————— —————— B o ———— +
‘M-region ! 1 i 2 3 H zZ zZ i 3 : 2
'Sub-regioni 1>8 1§ 911! 12223 | 24>26) 27,28! 29>32 1 33,341
i T-region | 1> 8 1 %11 12223 | 24326 27,28) 29>32 | 33,34
iR—region | 1> 3 | 4 5»16 + i¥ 4 18 | 19 too20
i X-region | i i rd i 3 H
———— + —— —_— ————————————— o +

Fig. 3.10 Gecometry for control rod connector.

(Slab geometry for PIU}

ST YRR
B +- i +
iWidth (em) | 6.0 ;
Femm e +
iM=-region 1 1 i
iSub-region 1 i z H 3 i
iT-region i 1 : 2 H 3 ;
{R-regien ! 1 ]
' X-region | 1 H
Fom e + - - ———

Fig. 3.11 Geometry for light-water region.

(Cylinder geometry for ANISN}

{Center?>
"L s Irradiation cell Standard fuel cell

Plug S o

- Al H20 |fgl al- - | H20
e fm———— ’ Fomm et —+ _—
‘Width (em)i 2.75 ) 0.25 | 1.299 ! 0.057) 8,711 !
e — b + =4 + + - +
{Material | 1 2 3 H 2 ! 4 !
iZone ! 1 2 3 : a | 5 H
1X=region | 1 H 2 !
4 - ——— D R — +

Fig. 3.12 Geometry for irradiation cell with plug in fuel region.
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{Center> (Cylinder geometry for ANISN)

778

Irradiation. capsu]e Be reflector|Standard fuel cell

LA L
//éﬁ27;47 DOUAY I BetH2O4AN

v

Fmm————— b mm o — b ———— e +*
'Width (em)i 1.03 v 0.93 i 2.483 : 8.627 )
B fom F—— F—— -— + —————————— — +
iMaterial H 1 H 2 H 3 : 4 1
tZone ' 1 : 2 ! 3 : a !
‘X-region | 1 H 2 !

+ - e ————————— +

Fig. 3.13 Geometry for irradiation cell with sample in Be reflector.

(Cylinder gecmetry for ANISN)

{Center>

Iié%%?it;on g I;Eadxatxoﬁ Hoie -°:J Refiector |[Standard

capsule - ) o fuel cell

Samplﬁa H20 A]} HZ20 Al H20 - Al D20
e + o ——d poe + + b —— e *
"Width (em)) 1.50 | ©.10 !0,25:0.40:1.35:0.40!0.50:0.50! 10.00 ! o.10
e ———— = et -+ -+ + + a———t e e *
'Material | 5 1 3 1 4 341 &y 31 4 31 2 H 1 )
| Zone H 1 2 + 37 4y 57 &1 7. 8B 9 H 10 !
{X-region | 1 i 2 ! 3 H
e - —— - -— + - +

Fig. 3.l14 Geometry for hydraulic rabbit with sample (*°°U+Al1).

(Slab geometry for ANISN}

Standard fuel cell :'Uppér:HeFlector

"H20+A1 -] H20
o e —+—= + +
ididth (em): 37.5 : 4.5 i 20.0 {
o o ——— +———= = +
iMaterial | 1 i 2 ' 3 i
i Zone ' 1 ; 2 ! 3 '
' X-region | 1 g 2 d
+- + o +

Fig. 3.15 Geometry for calculation of axial buckling.
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control red surface.

T I I I
Fuel Reflector
.0 —
5 -
~
~
~
~
by
b
~
by
~
Y
b
A
~
\.
e— 9, 71
~
~
Y
~
0 1 § 1 1 b
0.0 0. 20. 30. 40. 50.
Distance from core center (cm)
Fig. 3.16 Axial power distribution and extrapolated distance
in standard fuel element.
{ }: Number of increments
@ @ oty
ome M oo o o w o o =3
e R R 4 oo o] [} “
< N e T on o a 2 o o -
a - - ~ i
PR F bR 2] e ]
9.0 N e e - -1 Z - ~
& - = X
51 | HzO
i flmvand oxvs
1.86 {2} A
w53 2L \
(2)
5.038 m——
HF Al + E,0
oy !
10,402 o
(2}
10,902 m——
se L2
i10)
i
Standard fuel
19.30 e
{101
39.30 —em
(3 B,0
£9.30
A1l dimensicns in cm.
y Fig. 3.17 Geometry for determination of boundary condition on
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Fuel
CE -
T I
3| 5
=
£ g o
1.5 — f o, i
Q
L k!
2 o
IS ™
[3) -
[ ] -
"
E
£,
o
=
9 l
-
o
0 i -
5 1.0~ | TThmmoeozEmeTT
v
1
v
=
c
o,
H
E
-l
o TWOTRAN
5
C CITATICON (C3:0.469)
0.5 f= CITATION (03:0.3) ~
------ CITATION (03=0.0)
0.0 I l
0.0 10, 20.
Distance from core center {cm)

Fig. 3.18 Power distributions around contrcl rod.
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{x107%)

(x107%)
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Fig. 3.19 Variations of fuel compositions with burnup in standard fuel

element.



Atomic number density (x102%*n/cm?)

(x107%)

(x107%)

(x10" %)

JAERI-M 84-159

(x1075)

(x10-7)

)

(x107"*

lU-OU SRR AN LACARARER A RS L RN LA RN AR AR PR LR RN LAARRRR AT
8.00 ¢ =
6.00 =
4.00 F ]
2.00 ]
—+— St-149 |3
D_DD AR TR VAN AR SN AEENARNTR RN IS 2RSS IJ|||”|IIYHH|IIllI“lll_lLl”Flll;
1'40 = EL LA ARREARERENEN RN R AL AN LI R R LR AR AN l:THHIi(IIiFIHE
H [ pe
v 3
1.00 g S
.80 3
0.80 E =
0-40 E =
0.20 E —a— XE-135 [3
G_OU EIHT[III AT EA NSNS SRANTRIENININTET] IIIIIIIH|IIlHll]‘]lllu[lll|ll|lll!!li
5‘00 RN RRA RN NI RNN R ARARRERARIRRRLEL) AR LA SR R IR ERRRRRRA AR
+.00 F //
3.00 F //// ]
7.00 F /, -
1.00 E / =
3 n// —e PU-242
OADU r}'&lll‘gl ”\WﬂﬁmllilﬂlllIHI'i'IIIl!IJll“]ll‘llllll”}]!lllll
0.0 2.0 4.0 6.0 8.9 10.9 12.0 14.0 (6.0

BURN-UP

(U-235 %)

Fig. 3.19 (continued)

1.00

0.00
2-50

00

TTTTTITT

TITTTITH

MLELRLLLE]

TR T T T T T ATy e ar

_____‘____—*

TTITTITR

.\,

d

T[T T T RIS

/

T

/

B

]

INASEItl

IRISANIIT]

—+— FBR

LILENPNFY IIll!!III!JllI]'lIIi!HlIIIH

rrueocrit oo ez dspgesoden s edi o pee e e gl

LITELI)

IRLERALLI

TITTTFTT

TIIOITIT

LLERRR AR T RAF IR ER RSN CRRREREREI RIRATRSNNS

]

pd

W

TITETI T T T A T T [R TP T I T I T TR T dTET T T T T

<

1eiiog)

v

JSINENNEN

LITIIEIL,

—+— F53

AESAEENNI 1!lITHH!PIIITI[H[III!]IIU

ISTNIILS]

[

IV AT

LLLERRIERS

TITTITTY

LAARAEARIIAESIRERERNAR R RIE R RRERR RN

TIITITTT

IFSE s

vd

)

7

FERRALT]

e

INTNNNSSN

AIIETEEEY

—a— FSN

ISTNNENE II?IIIFllll]]ll!llllnllwlll

VRN EN RSN EN NN VNN NN NN R AN W)

Alpt g el s e e la bRty lljlillllk’ulllp

\=4

airug

[¢ TVITTR T T TSIV ERT [ ST LIS P ITTAVAT YO TTIRTITS T

¢.0

2.0 4

BURN-UP

-0 6

.0 B-0

(U-

235 %)

10.0 :2.0 14.0 i6.0



Atomic number density (x10%%n/cm?)

(x10719)

(x1077)

(x107%)

7.00

" 6.00

5.00

0.00
10-00

2.00

0.00
4.00

3.50

3-00

2.50

2.00

1.50

1.00

0.50

0.00

JAERI-

LA LARRRERAE AR RARAN

TTI{mTTT LA RN LLARIRIERREREIRRLER!

LLLRRNEE?

(LIL .

L

L

|

—+— F9R

LT T [ e T T T T O [T R TS T T T g

L
A

ESENSRISINNNSONSSRE]

ISUENINERNT] !IIIHllI|IIITFIIH|I!HHIII

LRI Bty nnndieknea gy lugeiein)

[ITRTANE:

TITTTTTT ITT I TP IR [T TTT T

T T T T T T T ey

TITTTT

/

/

]

IRRERRRARAR R RN R ARG R RARA RN RARER"

IEYFESREEIVRININ]

e

V//’ —a— Fg5§

SN AN PN SN SN E NN AN EE NIRRT AR

ke 2] INRERFEINSATE ]IHlliilljlllﬁu]ll‘l’]llljl}LlJHIJIU;
gtllﬁl!l TITITTT IR IO AR TN T Oa g TN R T T T T T TR T T I T JITINE 11T, 'HIHIII:
Y
/3
7
£ 7 :
. e Fon |
é&mmluuuu SABRTN Y] I]Juulrilllwllﬂill!\I"'r mumg
0.0 2.0 4.0 6.0 8.0 10.0 1£.0 14.0 16.0

BURN-UP {U-235 %)

Fig. 3. 19 (continued)

M 84-159



Atomic number density {x102%n/cm?)

)

(x10™°

4.37
3.00

(x10~5)

0.00
1.10

(x10"3%)

JAERI-M 84-15%

AR EER NI R E R R TLRRRE N AR RARRRREE) llleﬂ‘IJlTHl[Illliillllrrllnunm
L ——— U-238 ]
L 4
[ \ N
- \ B
TTTIIR I NeIIeae s INI IR RaRI N IRIRTENY (09 UEIT I IRNRITARTLITRITINASI EOINTIN
SRTarRy e R R RN RRN R R ERRR) YRR REZARERN L RRNARA Y]

TFFTTTTT fulllly

Lireny

F W =
: E
E 3
= i
E 3
3 / E
= ~ 3
=4 U—230 =
- -
XH;ITIIINIIH (TN PRSASe N ER RRTNERNIANRRNIGNADIRARRNSASANERANTTI |H||||F|_"
F R L AR RN LA A A AR AR RN LA LRI RAR AR TR RERARE -
g i I [ E
E =
IS —a— U-23%

sl

T TN

IRESRERNLIERAREERN)

ISENRFEENRSUNTISNSN N SRRENENIE]

(TR NTSHREREENTANE IILULLLE

6.0 2.0 ¢

BURN-UP

(x10"7)

(x1078)

(x10"%)

.0 6.0 8.0 10.0 1Z.0 i4.0 6.0

(U-235 %)

-60

.40

20

-0d

-80

.50

.40

20

-0
.20

.00

-80

.BO

.40

.20

.00
.80

-B0

T A O T T T T I T I T

FVTF I T T T TTTTTiTTT g
E —+— PU-2Z241 |3
Byt ATEATERCITER ST ERTVIANI lmmrillnl!\[rl]nunmlumm?
T T T T T T T T T T T T T T L PR (O T T T g
r
1

]

/

Ellllllli TITTIT T T T O | T v AT T T v T T ey v T oy

-m‘?ﬁ

LLLIIEIL

e

LI Jll\lHHEIHIHHILU'IIHIIHHHH

—a— PU-240

NIRRT AN PRI RN ININUENINI NS NEN NS Ta]

B

TTITTTTT

ARRERRREF]

LLERRREEA]

RERREIRAY AR NI LR AR AR IR RERNEEREY)

1im

he

N

a0 E — 5
20 <
E p E
.00 E =
//
.80 £ 3
/
.sug L// E
40 E / T E
[~ rves |
UD %JHHIJ!'HHIH’ TN INS AR RN L NENNNT] HIIHHILH\’lll]’ll"lll_'JJ_I_IJ_LLLLE
0.0 2.0 4.0 6.0 8.0 10-0 12.0 14.0 (&.0
BURN-UP (U-235 %)
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BEEE 0B XU 5 0 %0, EREBEEZRTOEHFHA Y b VAEFigB.liIlRnT. CoORiCk
Bd, RS 0 BDOBEAOOIEHN, BMEEOZOESLD, 27 P ADEMH LI - THBEOH4S

Do MBI »TEbT 2T 2 ~<7 b A TRER LI,

PREERIRE R R = v PO

BRI E L OISR SFig.B.2 KRd, ERMBRINE LOESHIERE &, B - T
B LTWE, 1/ v OBEECHESELETableBlITRT ., B 1H (GFE) BLUE2HE
(EAED B L TEEECD, B3 EED Gyl vIIEREIAEZL LT b,
T, PEFERARY PSRBT W L T &tk

Table B.1  Variation of 1/v cross section with burnup
(le-za em?)
Burnup {%)
Energy group
0 10 20 30 40 50
1 213 x10° | 213 x100 | 213 x10° | 2.13 x40 | 2.13 x1070 | 2.18 x107

{1.00) {1.00) (1. 00) (1.09) {1.00) (1.00)
2 0. 227 0,227 0,227 0. 227 0.227 0.227
(1.00) {1.00) (1.00) £1.00) (1.00} (1.00)
3 4.26 4.27 §.32 4.37 4.42 4. 49
{1.00) (1. 00} (1.01} £1.03) (1.08) {1.09)

{ Y: Relative value to that of 0% burnup in eacn energy group.
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Comparison of neutron spectra between 0% and 50% burnups.

Fig. B.1
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Variation of cross section with burnup.

Fig. B.2
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Table C.1

I
BROD
JRR-3
c 0
9 5

.01 ¢ BG+=x2 FOR KEFF=1

J294L0
J2940
J2940
Jj2940
J2940Q
12940
35 3
15 2
37
15
JRR-3

AlLL BE-DUMMY PLUG IN

001

1

1
1

L I e e T e e I T N I W e o e V.Y )

1

(=}
(=)
w

xxy CONTINUE

¥

I N

M)
[+
o

7
0

o 1
(M3

-
=y

Q.00
4.00
1.93
1.25
1.25
0.68
0.68
1.93
3.50
0.00
0.00
4.00
1.93
1.25
0.68
1.93
1.93
1.%3
1.50

QPO
[

AR A ANERET TR A XX TN L S
INPUT DATA LIST
AAEEEISFHFRETRT A A KL S R
2.

2-D,FULL-UP,3GR

o]
1

o 0/

COOO0OO0
[}
s

/ CITATION CONTROL
BE REF IRRADIATION CELL REACTIVITY TEST

1 1
1 1
o o

1.93

20.00

/ COLLAPSE CNTL

oCC
O o

-

—

[ QNI
[ e e A e
W T A

-

[ IR Y PO I N
[~ N N )
[ Y]

pury

JAERI-M 84-159

0 / SRALC CNTL

o}
10
[of

10.00
1.93
1.25
1.25
1.93
1.93
1.93
1.93

20.00

10.00
1.93
1.25

1.93
1.93
0.68
?.05
10.00

—-138—

x-.

[eNeNal

L T

ny -
L RS

[ VSRS

[y

. ¥

(CLEAN,325K,AL-PLUG,100%D20,N0-VD1D-H20)

Lalie]

1
o
o)

c 1

1333333

20.00

1.93
1.93
53
.93
-23
.25
.93
.00

(o I R e )

.00
.93
.53
.93
.23
.68
.93
.50
.00

[ P )
-

—

[y

[ Y I SR e Y]
s O e s s

Input data for 2-dimensional criticality calculation

(CLEAN,325K.,CR-UP)
(AL-PLUG,100%D20,NO-VDID-H20)

o]
0
0

DM QO

Lo TRV o RV, B L Y B N Y

(s ool
oo



Table C.1 (continued)

AXE

EEXFTXFEXASTEITL R RXEES

*
T

INPUT DATA LIST

x
*
x

XEEKXEXELTRKERXITXXX RS XXEF

N S

CONTINUE

15
15
15
1%
14
15
15
14
15
14

¥ ..

15
15
15
15
14
15
14
14
13
14

13

’—.
15
15

14
14

14
14

14
14

14
14

14
14

14
13

14
13

13
13

13
12

13

R T
15

15

14
14

14
14

14
14

14
14

14
14

14
13

14
13

13
13

13
12

JAERI-M 84-15¢

15
15

14
14

14
14

14
14

14
14

14
14

14

13

13

13
13

13
i2

L

15
15

14
14

14

14

14

14
14

14
13

13
13

13

13
12

14
14

14
14

14
14

14
14

1&
14

14
13

13

13

13

13
12

14
14

14
14

14
14

13
13

13
13

13
13
10

13
10

*

15

14
14

14
14

14
14

14
14

14
14

13
13

13
13

13

13

10

13
10

—139-

15 15

15

14
14

14
14

14
14

14
14

14
14

13
13

13
13
13

13
13

14
14

14
14

14
14

14
14

13
13,

13
13

13
13

14
14

14
14

14
1&

14
14

i3
13

13
13

14
14

14
14

14
14

14
14

13
14

13
13

N

15
15

14
14

14
14

14
14

14
14

14
14

14
14

14
14

14
14

i4
id

13
14

13
13

13
13

14
14

14
14

14

14

14

13
14

13
13

13

12
13

15
15

it

14

14

14
14

14
14

14
14

13
14

i4
14

14
14

14
14

14
14

13

13

14

13
13



101t
102
103
104
105
106
107
ica
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137

139
140
141
142
143
144
145
146
147
148
149
150

Table C.1 (continued)

14

13
14

1
13
14

1
13
14

1
13
14

1
13
14

I B

CONTINUE z=xx

14
14

T EEETAEEX XA AT TR TR

u
*
L]

INPUT DATA L1ST

*
*
*

dxx kAR FRE XA AR ERI XS

14
14
1
14
14
1
14
14
1
14
14
1
14
14
1
14
14
1
14
14
1
14
14
5
14

i

P R

14
14

1
14
14

1
14
14

1
14
14

1
14
14

1
14
14

2.
14
13

2
14
13

2
14
13

2
14
13

1
14
13

1
14
13

1
14
13

1
14
13

1
14
13

1
14
13

1
14
13

1
14
13

15
13
2
15
13
2
15
13
2
15
13
1
15
13
1
15
13
1
15
13
1
15
13
1
15
13

*

JAERI-M 84-1569

12 12 12 12

2

2

12
2

12
2

1 1
12 12
1 1
12 12
101
303
11
33
101
3 3
1 1
3 3
1 1
1 1
e 2
1 1
2 2
1 1
2 2
1 1
2 2
1 1
2 2
1 1
2 2
11
1 1
101
1 1
11
1 1
11

—140-

L5} LV RN ]

~

kel bl
i 1 2
12 12 12
11 2
12 12 12
11 2
12 12 12
11 1
1 1 1
1 1 1
1 1 1
1 1 1
1011
1011
101 1
2 2 1
11 1
2 & 1
1011
2 2 1
1 b 1
2 2 1
101 1
2 2 1
1 1 1
2 2 1
11 1
1 1 1
7 7 7
1 1 1
7 7
11 1
7 7 7
1 1 1
* - S

101
102
103
104
105
106
107
108

110
111
112
113
114
115
116
117
118
11%9
120
121
122
123
124
125
126
izv
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
148
147
148

149

150



Table C.1 {(continued)

FXREFXKRFERXREXFAEXTTIESLE

x

+ INPUT DATA LIST

*

=
E3
x*

IEXEEF R AKREIXXERE TR REXT

R

i1 1

[ S

CONTINUE

1

1
14
14

1
14
14

1
14
14

3
14

1
14
13

2
14
13

z
14
13

2
14
13

2
14
13

2
14
13

LI S L

13
12

13
13

14

13

14
13

14
14

14
14

13
12

13
13

14
13

14
13

14
14

14
14
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13
13

14
13

14
14

14
14

13

13

13

13
13

14
13

14

14"

14
14

13
13

13
13

14
13

14
14

i4
i4

13
11

13
11

13
13

13
13

14
13

14
1e

14
14

13
11

13
11

13

13

13

13
13

14
14

14
14

—141-

i3
13

13
13

13
13

13
13

13
13

14
14

14
14

13
13

13
13

13
13

13
13

14
14

14
14

13
13

13
13

14
14

14
14

13
13

13
13

i3
14

14
14

14
is4

12
13

13
13

13
13

13
14

14
14

14
i4

12
13

13
13

13
13

13
14

14
14

14
14

12
13

13
13

13
13

13
14

14
14

14
14

13
14

13
i4

14
14

14
14

12
13

i3

13

14

13
14

14
14

i4
1¢

151
152
153
154
155
156
157

159
160
141
1462
163
164
165
166
167
168
169
i70
171
172
173
174
175
176
177
178
179
180
181
1az2
183

185
i86&
187
188
189
190
191
192
193
194
195
196
197
198
199
200



201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
2246
225
226
227
228
229
230

JAERI-M 84-15%¢

Table C.l1 (continued)

[Z23 2RSSR RSS2 00

*
+ INPUT DATA L
*

IsT

*
x
*

ok kkhAok kR Rk ko k ok kR

024

1 1.1357-3
9%

1 2 3 3 % 3 3 4
8 /HNMAT
S022A010 0 0 325. 0. O
FQ22401C 0 0 325. 0. ¢
102AA010 0 £ 325. 0. C.
B102A020 0 0 325. 0. 0.
B102A020 0 © 325. Q. C.
Bi02A030 0 0 325. 0. O.
B102A0L40 O O 325. 0. 0.
W0Q2A010 0 0 325. 0. 0.
. LI 1 PP -4

xx% INPUT DATA END *xx

R T T

[ S

14 14 14 14 16 14 14 146 16 14 16 14
164 14 14 14 14 14 14 14 14 14 14 14

14 14 14 14 16 14 14 146 14 14 14 14
14 14 16 14 14 14 14 14 14 14 14 14

16 14 14 146 14 14 14 14 14 14 14 14
16 14 14 14 14 14 14 14 14 14 14 14

15 15 15 15 25 15 15 15 15 15 15 15
15 15 15 15 15 15 15 15 15 15 15 15

4 4 5 & 7 8 [/ MAT

STANDRD FUEL (CLEAN,325K)

FOLLDOWER FUEL (CLEAN,325K)
IRADIATION CELL (325K,AL-PLUG)

BE REFLACTOR + AL (325K,BE-PLUG?

BE REFLACTOR + AL (325K.BE-FLUG?
D20 REFLECTOR (INNERY 325K,100%PURE
D20 REFLECTOR (OUTERY 325K.100%PURE
H20 (325K,NO-VODID)

B S A A T L TR

=142Z2—-

I D e T TR T P

*

14

14
14

14
14

15
15

14
14

14
14

14

15
15

14
14

14
14

14
14

13
15
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Tab

swe ¥

AKOZ2

JRA=3{M} 30 STANDARD CALCULATION

0 ¢
c 5
.01

J2940
J2940
J2%40
Jegsat
J2%40
J2940
35 3
15 €
3t
12

1

JKRR~3(M) 30 STANCARD CALCULATION
CLEAN-OPERATION

0ol

0

1
ace

G
co3

0
o.ogc
0.0
c.o
Co4

11

b

1

PO b et bt PO e ) e e

1

ces
11 1
11

svea®

Input data for 3-dimensional criticality calculation

JAERI-M 84-159

le C.2
SRR R L E L AL
» *
» INPUT DATA LIST =
- *
t"t‘itii..tit*ﬁii#li
P B S S e L T

o 1 0
o o 1

0 0o 0 ¢
6 1 0 0

/ BGas2 FOR KEFF=1

0/
s
o/

OocoOO0Qoo
=]
S

I

C / SRAC CNTL

o/
72 1 / COLLAFPSE CNTL
0 f FAST
/ THERMAL
o -1 / CITATION CONTROL (BLUCK-1}
o} / CITATION CONTROL {BLOCK=2)

o 0 0 0 1 1 0 O
1 1 1 1 1 1 1 1
0 o o ¢ & 0 0
0 0 Oyl 0 0 ©O C
4 c.0ooo0l C.0
-3.0 20.0
0.0 0.35
0.00 1 10.00 1
4.00 1 3.50 1
1.93 3 1.93 I
0.68 3 5.11 1
a.400 1 10.00 1
4.00 1 3.50 1
1.93 3 1.%3 1
1.93 2 3.86 3
0.68 3 1.93 2
3.18 1 G.68 3
1.53 1 2.05 1
10.0 I 10.0 1
15.0 2 10.0 2
5.00 2 4#.0C 1
J. 20 2 5.00 2
1 11 11 11 11 11 11 11
111 11 11 11 11 11 10

eswelacsat*

heesPansetosasdirertoncnbirectarisonn

wee CONTINUE a#»

¢c o 1 o 0 © 0O O
1t 1 1 1 1 0 0O ©
o ¢ c o 0 0
¢ 9o © 3 o0 © C ¢
0.0001 0.C
1.0 c.5
1C.00 1 10.00 2
2.05 1 1.93 1
C.58 2 2.18 2
1.25 1 0.58 2
10.00 1 10.00 2
2.05 1 1.93 1
D.58 2 2.18 4
1.92 1 0.68 2
Z.86 2 1.93 1
1.93 1. 1.93 1
3,50 1 4.00 2
10.0 1 10.0
£.00 £ 5.00 4
4.00 1 4.00 2
5.00 2 10.0 1

11 11 §1 131 11! 11 11 11
10 10 10 1C 1C 1C 10 10
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0
0
o

(HALF~CORE y 325Ky AL~
(SA1+5A2+ 51452281 ,RZI=(2E,2E,+00,00440,40}CH

(HALF-CDRE 325K, AL~PLUG.EBE-PLUG}

FLUG ,BE-PLUG )

1
¢
¢

20.00
1.93
3.18
1.53

20,00
1.93
3.1E
3.18
C.68
1.93
11.5

20.00
4,00
15.C

11

1C 1C 1C 10 10

S S S R R -

11

o 0
o 0
0 ¢

11 11

11

11
10

==l

11
10

4reseBeveatossnsbansatenenlereetoaaek

~-C1.C1

O U W AN e
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Table C.2 {continued)

XTI E AN FEEE LR A0

»
»
*

INPUT DATA LIST

»
*
.

Y YIISSRZIS R R R R R LR

erestiseslonerstieenlennsranased

11

cavetosavlevssFacanlons

11

11
11
11

1¢

CONTINUE

LR ]

10 10
10 10
10 10
10 10
10 10
16 10

OGO D O 0D DD O Wm0 D DD O D 0D NG DD
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R R - T ey IR A}
140 1C 10 3i1C 1G 1€ 10 10 16 10 10 10 1G 10
10 10 10 1¢ 10 10 10 10 1C 10 1C 10 10 10
10 i0 10 10 10 10 10 10 10 1C 10 10 1C 10
10 10 10 10 10 10 10 10 10 1C 10 1C 10 1O
10 1¢ 10 10 9 9
9

12

10

OO @B MO NN MMM D OO D

10

VMWD O0mmmi NN B WM U N RN R R N OO0 O
VN0 MO AN NN R NN 000 DO
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CH e ORI PRI NN DD MMM O 0D

MO OO OTERORO NN BN RN NN E D MmO V00

10

. B R e T L AT

MOLONNNNAE T NN R RN D NN RN O

1G

MO@PENMNMAPOMNLE WM NN NN MO VAR RN W OO

10

MomO RN AL BN NAMRNNRM BRI O

M D N Rl st s = PO RN R R RS e wd e md RIPO T R T PO PG sl i ] D AD D

10

AL OO0 bl =) AP0 RO R RN R Y ) el e I PR T R R Y TG s md sl md O (D A0 D

1C

-—Q1l.4¢
--G02.01

CoesePesssdanee®anurt



EC1
[Jurd
803
804
EDS
EQE
ECT
£08
Eny
B1cC
EIlI
B1Z
813
814
E15
Elé
g17
518
E15
820
821
g22
t22
824
E25
B26
527
£28

£30
£31
£32
E23
B34
£35
E36
E37
E3E
g3ge
Bs0
841
Bs2
g43
84 4
845
g4b6
847
E48
849
£50
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Table C.2 {(continued)

X EFEES SRS S L E R SRS E S

» »*
+ INPUT OATA LIST &
» *

A EEEREERAREEREE LS SR L END ]

esesPasasloces

11 10 1C 10 1D IO
11 10 10 10 12 10
11 10 10 10 10 10
11 10 10 106 10 1O
11 10 10 10 10 10
11 10 10 10 10 10
11 10 10 10 1C 10
¥1 10 10 16 10 10
11 1¢ 1¢ 10 10 10
1t 10 10 10 10 10
11 10 10 1C 10 10
11 10 10 1C 10 10
11 10 1C 10 IQ 1O
11 10 10 10 10 10D
11 toc 10 1C 1C 10
11 10 1C 10 10 10

M0 0G0 D 000D O 0D

OG0 00O OO0 DD DN
WOV OO O I GELCOCHDDWO® IO 00
VOOV ILCODOMMBOHEPEODODODMOM®DDEOD™Dm
e R -l B I T VT O N e R
-o-o«;-o-o\aom-mma:mmmmmmmq..qum

E

WL ORI IR N P e ) - (8O

MO 00D EOM BRI RTORN AN o oy )
VOO0 O XREMNNNNNNMNANIN S & 8B PN N RN

MO0 OmMOE NN NS S s NN R

LR DM NN RN R e NN

Do R TR e s B Mo E RN URT R URE P PR TN X RN N AU T VI VR V)

Wi)ﬂﬂiNn)Nh)At‘hblvh)NR)NR”UNIUN s

R B e R I A O N R R R R e

el Rhe B R URE NI VRN T S Y AN NN NN N e

VDD NN B s B RN YRR R s

4

OO0 g mf ) S PTY P P R Y RS o ) =d ) TO R N RS

MM i mded R BN A D) PO S ny g wd PR RGP RS

S aanelensrPovesFececParashosartoaesSaavatornabocevturesToscrntonanh

11 11 10 1C 10 10 10 10 10 10 10 10 30 1Q
11 11 10 10 10 10 10 190 10 10 10 10 10 10 10 12 10 10 10 10 10 10 1C 1C
11 11 11 10 10 1C I0 JO 10 10 10 10 1C iC 10 10 10 10 1G 10 10 10 10 10
11 11 il i1 10 10 10 10 10 10 10 )10 1C 10 10 10 10 1C 10 1C 10 1C 10 10
11 11 11 11 11 10 10 10 12 1C 10 10 10 10 1C 3G 1C 10 10 10 1C 10 1C 1O
11 1 11 11 11 I1 11 11 1¢ )10 10 1C 10 10 310 1C 10 1C 10 10 10 10 10 3O
$1 1% 11 11 II 11 1% 11 1% #3311 11 11 1§ 11 1’1 131 11 11 11 11 11 31 11 -=17.46
cos :
-3
$9%
1 2 3 4 5 & 7 B 9 10 11 12 / MAY
12 /NMATY
50224010 0 € 325, 0. O, / STANDRD FUEL (CLEAN,225K)
RSO2A020 0 ¢ 325. 0. 0. / I-REFLECTOR DF ST-FUEL (325K}
FO22A010 0 D 325. Q. 0. 7/ FOLLDOWER FUEL (CLEAN,3253«)
RFG2A020 0 © 325. 0. 0. _f 2Z~-REFLECTOR OF FL-~FUEL (325K)
CRQO2A020 0 0 325. 0. 0. / CONTROL ROD {H20+AL)
CROZ2A030 0 C© 225. 0. 0. /. CONTROL ROD [HZO+HF }
IC2AAQ10 & 0 325, 0. 0. / IRADIATION CELL (325K, 2L-PLUG)
B102A020 0 C 325. 0. 0. / BE REFLACTOR + AL [325K,BE-PLUG)
B102A030 €0 C 325. 0. 0. / D20 RSFLECTUR {INNER) 325«K,1COYPURE
B102A040 O C 325. 0. D. f D20 REFLECICR {OUTER) 325K, 100%¥PURE
WO02A010 O @ 325. 0. 0. / H2C (328K,ND-%C1D}
RFUZAD10 C C 325. 0. 0. / CR-FL CONNECTOR (REG.2Z,325K)
AP, TR DT DU S SR P IR S Y T T L TR L TR
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E0l
Ecz
ED3
804
EQS
BO%S
BC7
BOE
EC9
E10

E35
B3&
E37
E2E
E3¢
40
#41]
g4c
g4
Edq4
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Table C.3
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Input data for 3-dimensional burnup calculation

FERSTS IR EREEERL LRI I

*
»
*

1NPLT UATA LEST

*

YRR LEIELAEN E RN SR RS

[

JKK=3 CURE QURN-UP
CUNTREL RCL FULL-UP

JRR-Z
16 3 2z
23k, /
20. 7
FUELY-1
FUELE=1
FUELB-~2
FUEL?-]
FUELE=1
FUELY -2
FUEL1U-1
FUuklb-¢
FUELS=-2
FUELT-¢
FugL -2
FUELY -4
FUutLT-4
FuklLt-2
FUELIU-E
FUeLE-2
FukbLE =4
FuklLiu-2
FUELY =5
FUELL =«
FUELIU-«
FutELe-%
FUtL7-¢
FutLb-Z
FUELT~-&
FutpLlit-%
FlrLLe-]
FLLLEZ -2
FuLLz-2
Frike=4
FlLLe=2
FULLe~¢&
LUNTRLUD
1441}
LUNTRLEG?
1111}
CUNTRULZ
i11E}
LONJRLCA
1115
CUNTRUCS
1lel)
LI'NTRLUB
1111}

[

ta

-

2
2

]

~¢ 7 LZU=REF

veestecerloaevtboasrslacneTosnnlanss®onon

sar UUWTIRUE

FER]

g2li1bl
15 17
18 1Y
9 12
13 1s
18 19
20 23
7 B
13 14
15 17
18 19
24 25
¥ jz
13 14
18 19
20 &2
T B
13 14
15 17
18 19
2e D
vy oo12
13 14
18 1y
FA V]
13 14
1> 17
L ¥
1s 17
24 3
L ¥4
15 17
20 £43
15 10
11 1]
15 1
U e
& 1t
U el

g2ilelk U [CA C

1 - 1 3]

b -1 1 0

1 -1 1 v

1 -1 1 u

1 -3 1 o

1 -3 1 u

1 -1 -4 0

1 -1 1 8]

10~ 1 u

b] -1 1 i

1 -1 1 0

1 -1 1 {

1 ~1 1 U

1 -] 1 ¥

1 =1 H Yy

] -1 1 o

i -1 1 9]

1 -i i 4]

1 =1 1 u

)] -1 1 u

1 =1 1 5]

1 -1 1 ¢

1 =1 1 u

1 -1 1 U

1 -1 i I

1 -1 1 U
~14 =) 1 Y / K
- =] 1 i ’ e
-7 =1 1 3 %
-7 -1 1 o / >
-4 =1 1 ¢ -V
-14 -1 1 0 IS K

11 Itat.) /R

Cfe 1(Tv.r 4 Sk

e lied o) P

11 1let ) TR

it 1cisa) / Sa

ce Tlab,) /A

L L
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CALCURATION (eln/sl)

(AU IS ¢
Loutes U
ceueenu
grogrlice
pgueTcn
oguerion
cuou0T4LU
gruotsuo
groareoe
ouuoTIICL
puudirug
CULGTvLD
reeoraug
goroe1ne
CLitLect’U
[N S
cotlthat’
LGy el
Cledee
Leulr UL
CULLERtL
(HCH TG
LUy uul
HHO T TR
HEN AN
ceuiy-ul
ryol-=L U
pLous sy
LELUYe LY
papesiry
Lreeytt
[HU AT
cgrinete b
Gl 102300
LU it LC
gL IvsLe
CULILel U
GCuiltsl L
Lee Jbe il
gugresLe
(AN N6 RV
gugliste
[SITR S EUIA
LLL I3 3LL
CUrR1 00
cugl1rne
crerrent
STV B ARG
LuullellU
recire

v #eseslennstassaTasiatanentl

D AR R e

e 1o

S

F T T O LR I L S T O
[ S Sl PSS

+
o

L o
vOF

& f
LX)
o
'y

b1
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Table C.3 (continued)

ceeoTrenslenesTravalanssFoasaalosasatenarboarstossabecsetoanaboceaTiaraloas

5
15
11

‘11

=}

L

[k = o
(S

T
1
17
17
2t
Q

IEEREREAER FEERE EELERLE RS

»
=

E]

*

InPul DATA LIST
L]

IEEERLIRE I EE SR E R SN LS

/ BEReF

1%
23

i7
17
17
21
G

5

&
7

Yo o]

1l
13
14
19
20
g2
24
25
rd-}
21
o]

L

[l R Ll N S Sy O

IRRaADTATICN

13
7
15
4
i
i}

14

& frcC+u1DE

13

9
12
lg
22
1k

o3

5.
L.
0.
9L

1o
lc
16
-
25
213

4]

0

[¥]

9
15
e

g
15
2u

a

12
17
23
iz
17
23

o

-4

1

C o= =

C e e

JUTHE MeTerm BAL &N

[SERHIHIVNY

11 LY
1.0 -4
~3.0

0.0 Uuzb

U v ou
1 1 U
L I ¥

Ll

P ICIEY
Luv el
LLtoaisl G
Cliv Jo UL
Clul. it
CLL L e U
Cle ae st
LUl Je aG U
Lillacstd
Viwilet b
Clittle a0
CLll ezl
LlL lewl
[H TR ) VEVV]
Luiir.lL
Chlazely
gbbrzc-Cu
LLLlzretl
[ A R T
CUlloouu
Lot bzt
Letlrent
JuviovLly
GlulsaiLu
‘el ls el
UG Iz DU
LLl el
CLU Lan il
[FRe 1D RN FY 53
vkl lar il
LA gadLi
LUC s e L0
LU Jas LD
LLt Lol
LuLisiLy
[OES Ny §-SF0 VI
ICLL Yz el
IR By ¥
(SR S LA O V]
L iset
Lultact
CLuas e b
SR ST
[Q PR RN HV)
(el Ll
Juv et

weeetanreloreeTasaslaasnTascaettonatasratasrstaneaDesasPFroesbonacFornaelacne®onnsl

EE R

[NPUT UATA END 2w
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