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WIMS-ANL/DIF3D/REBUS
TRR-11
CASMO-4/CITATION
WIMS-ANL/DIF3D/REBUS

ANL
100
TRR-II WIMS-ANL/DIF3D/REBUS
Excess
Reactivity Shutdown Margin
Peaking Factor Reactivity Coefficients

Kinetics Parameters
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WIMS-ANL/DIF3D/REBUS TRR-II
CASMO-4/CITATION
WIMS-ANL/DIF3D/REBUS

ANL
100
1. WIMS-ANL
o TRR-11
Diffusion
Theory DIF3D CITATION
2. DIF3D
o TRR-11
Excess Reactivity
Shutdown Margin, SDM
3. REBUS
o TRR-II

Equilibrium Cycle



BR-028

AA-
1608 Chicago
ANL 56
AA-1593
BR-027 58
8 25 11 30
5 ANL
Host — Dr. Jay-Liaw
27 28 ) ANL
Orientation 201
Human Resource Division
8 29 ~9 7 o
Linux Jm Matos 4
) WIMS-ANL TRR2

SFE FFE
Side-Plate for SFE  Side-Plate for
FFE AL Core Channel AL Guide

2



Tube Test Section Control Rod H,O
Reflector D,O Reflector 10
MicCro cross section

D,O
spectrum DO
fission source
micro xs 1/E  spectrum
9 8 ~9 21 WIMS-ANL TRR-II
REBUS TRR-II
REBUS Micro xs XS
WIMS-ANL
REBUS
Atom Density
TRR-II
9 22 ~10 5 REBUS
SEARCH
BOEC EOEC

ATOM DENSITIES

Xenon Worth  Control Rod Worth
Shutdown Margin Reactivity Change
from BOEC to EOEC Coefficients
Kinetics




10 6 -~10 19
RERTR JM MATOS
KINETICS PARAMETERS
1/v Insertion
Method ANL
ADJOINT FLUX
10 20 ~10 21




ANL

TRR-II

ANL
ANL
MCNP-4B WIMS-ANL v4.04
MCNP-4B
ENDF/B-VI

WIMS-ANL/REBUS
WIMSANL v4.04 ANL

69 172

Macro
CITATION
REBUS V1.1
DIF3D

TRR-I1

REBUSV1.1

WIMS-D4
ENDF/B-VI
1D
Micro
DIF3D

DIF3D



ANL

TRR-11
MCNP WIMS-ANL/REBUS
» WIMS-ANL
7 groups,
Model micro xs
Tuning
, v
» REBUS MCNP
Fresh Core Fresh Core
| |
Compared
* Reactivity
e Fission Power Distribution
Not good enough |ok
REBUS
equilibrium Core Search
A 4 \ 4
DIF3D MCNP
Core Parameters Calculation Core Parameters Calculation
@ BOEC & EOEC @ BOEC & EOEC
ANL
WIMS-ANL
WIMS-ANL 1D 4

Region " Reflective” Boundary



Condition Plate Type
TRR-II
Standard Fuel Element, SFE
Meat Coolant Cdll
I 1
| meat | clad H,O |
|o.0255 | 0.038 | 0.119 cm ]
0
TRR-II WIMS-ANL
4
Side-Plate
4
I 1 1 AV
SP
|meat | clad H,O | Al+H,O |
|o.0255 | 0.038 0.119 cm | 0.0385
0
TRR-II WIMS-ANL
TRR-I| 12



TRR-II  WIMS-ANL
Cedl-A SFE 3 regions
Cdl-B FFE 3 regions
Cdl-C Side-Plate for SFE 4 regions
Cdl-D Side-Plate for FFE 4 regions
Cdl-E H,O Reflector Point model with 1/v spectrum
Cdl-F | D,O Reflector @ outer ring | Point model with 1/v spectrum
Cdl-G | Guide Tube of FFE and CR Point model
Cdl-H Test Section 4 regions
Cdl-J Control Rod 4 regions
Cdl-K Core Channel Point model
Cdll-L Coolant (H,O) Point with fission spectrum
Cdl-M | D,O Reflector @ inner ring Point with fission spectrum

REBUS
TRR-I1
Zone
6
84

REBUS

180

Mesh

12

ANL

Finite Difference




ANL REBUS

Internal Boundary Condition

H,O H,O
D,O @ outer ring
H,O H,O
TRR-II  REBUS
TRR-11 7




REBUS

Pathl: C1-->D1-->A2-->B1-->E1-->D2-->C2
Path2: C5-->D5-->A4-->B5-->E5-->D4-->C4
Path3: F3-->A3-->F4-->F2-->E3-->B3-->C3

A B CDEF
O] 4l 1]i2 1[5 O
2|l 3l 4] 7|6
3 @

4l 1l
5|1
TRR-II
ANL
ANL TRR-II

10



MCNP Jf DIF3D

DIF3D
MCNP
[ 1
ANL
WIMS-ANL SFE
3
7
3
[
Fission Spectrum
/v ANL
4 mk
[
REBUS MCNP
mk 1
REBUS
REBUS MCNP

18 mk

1



20 mk

4.4
Shift
REBUS
)
REBUS
MCNP DIF3D
240
Bias
0.341
REBUS DIF3D
REBUS

CPU

CPU



2.2

® TRR-II
WIMS-ANL
CASMO-4
CITATION
Adjoint Flux ~ Normal Flux
3 VARI3D 7
MCNP
Delayed Neutron Fraction VARI3D

CITATION

13



TRR-II

. Rebus MCNP MCNP
Items Parameters Citation
ANL Bu | INER Bu ANL Bu
Keff (ARO)
Excess |® BOEC, Xenon Free 1.1420 1.1475 1.1401 1.1441
Reactivity |® BOEC, Xenon Eq. 1.1073 1.1045
® EOEC, Xenon Eq. 1.0670 1.0705 1.0587 1.0664
Keff @ Different CR Positions
(BOEC, Xenon Free)
® ARO 1.1420 1.1475 1.1401 1.1441
CR Worth
ARI 0.9062 0.8946 0.9039 0.9077
® CR#3O0ut, Othersin 0.9878 0.9851 0.9886 0.9929
® All CRsBank to 33.5cm 1.0254 1.0319 1.0382
® Depletion from BOC tol 40.3 42.0
EOC
Changes of :
.. |® Temperature Swing from 4.0 33
Reactivity
Cold to Hot
(mk) .
® Xenon Swing from Cold to| 34.6 42.6
Hot
BOC, Cold VARI3D
Kinetics |® Delayed Neutron Fraction | 6.7e-3 7.1e-3 7.0e-3£1.33e-4
® Prompt Neutron Lifetime 1.2e-4 8.8e-5

14




Fission Power Distribution

Keff = 1.25102 MCNP Keff = 1.25064 +- 0.
4. 2134A.390M.3464. 114
Q 4.2284.4114.3684.12@
1.0041.00¢51. 005 . 003
4. 03 ®. 6924.5314.52.613.886
4. 0%2.6984.5024. 49.60B8B. 903
1.00/5.002.994.993.998. 004
4. 0124. 4114. 76 4. 30 ®B. 8 4|8MCNP
4.0254.3"74.7(@ 4. 2% 3. 8 HREBUS
1.003.992. 9§ 0.9%9a. 003RM
4. 022.694.5274.52.6(1x3. 889
4.0%2.6984.5024. 492.6|0B. 903
1.004.002.9949.993.99712. 004
4. 2034. 3710M.34%A. 116
Q 4.2284.4].14.3684.12@
1.0061. 0091. 004 . 003

CASE3: Outside SFE use micro xs with the effect of D20 spectrum
| nput: /| home/ guestl/ rebus/ fre_ _neq_aro- 3.
Output: / home/ guestl/ rebus/ fre _neqg_aro-3.u

REBUS MCNP



Fission Power Distribution A R |

Keff = 0.98142 MCNP Keff = 0.99901 +- 0.
4. 7045 .845. 79A.60

Q 4.7]45.9325.8274.62@
1.0Q22.0151.016L. 006

4. 0940.48364. 98HA. 93D. 41 383. 931

4. 10D.4314. 950 .89D. 418. 965

1.003.948.9920.948.008. 009

4. 23B.529%5. 238 3.46¢6 4. 0 6[2MCNP

4.2473.3'45.14@ 3.312. 0 7|4REBUS

1.0020.9560. 982 0.9%57. 003 RM

4. 0840. 434 . 97THA. 93 D. 411 8. 931

4. 103D.4314. 950 . 89D. 4|11 8. 965

1.00.992. 9940 .98 724. 001n. 009
4.6825.826.8Q03%4. 600

Q 4.7]45.9:%25.8674.62@
1.0Q712.018.0314.006

CASE-3: Apply the D20 spectrum effect to SFE @Boundary

Input: /| home/ guestl/ rebus/fre _neq_ari-3.i

Outpu: / home/ guestl/ rebus/ fre_neq_ari-3.u

REBUS MCNP

16



Reactmty, %

Heactraty, %

THRA-2 MCNP/REBUS vs DIFSLVREBUS

—— MCNFREBUS - rebmcs 142
=== DIFIDBEBUS = rebusiny 25602

= —_
[=] o

oh

Time, d

REBUS

TRR-2 MCNP/REBLS vs DIFSD/REBUS
Using Bias al BOL {0.341%)
25 T T T T T

—— MCNPFAEBDUS — rebmes 1402
—==— DIF3VREBUS - rebusinx2as02

i 40 80 120 160 200 240
Time, d

17



BOEC Assembly Fissile Loadings (g of U-235)

A B C D E F
317.98 | 429.51 | 388.67 | 285.60
321.19 | 429.51 | 390.00 | 289.82
1.01 0.00 0.34 1.48
356.69 | 193.80 | 227.42 | 255.21 | 237.82 | 325.85
353.30 | 192.60 | 231.07 | 260.89 | 236.68 | 327.71
-0.95 -0.62 1.60 2.23 -0.48 0.57
392.93 | 265.87 | 239.97 293.98 | 429.51
393.91 | 266.58 | 237.17 297.75 | 429.51
0.25 0.27 -1.17 1.28 0.00
350.19 | 261.86 | 226.47 | 254.63 | 215.45 | 359.21
352.54 | 261.86 | 229.67 | 259.54 | 213.93 | 359.58
0.67 0.00 1.41 1.93 -0.71 0.10
317.33 | 429.51 | 388.51 | 285.00
320.25 | 429.51 | 389.51 | 288.57
0.92 0.00 0.26 1.25
CITATION
REBUS
(Re-Ci)/Ci|<-- Difference in %
TRR-II



ANL

ANL MCNP
ANL Parallel Virtue Machine,
PVM ANL 23

Pentium IV SCSI Linux
Cluster-Client PVM
SUN-Workstation CPU
MCNP Case 3
MCNP

PVM ANL
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