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User's Manual of Code DIRX for Predicting
the Reactivity Worth of Control Rods in

Twin Configuration

.*
Ryuiti SHINDC, Mitsumasa HIRANO, Yuzo FUKAL
*
and Fumio NAGAHAMA

Division of Power Reactor Projects, JAERI

(Received October 16, 1979)

In the Experimental Multi-Purpose: VHIR, control rods are
srranged in twin configuration. Therefore, an advanced analytical
zethod is required to predict the reactivity worth of control rods
including the mutual interference effect due to the twin configuration.
The code DIRK was developed as an approach to the problem.

DIRK treats a supercell consisting of a twin conirol rod region
and a homogenious fuel region surrounding it. In the former regiocn,
neutron transport is solved by collision probabilify method, and in
the latter region, by diffusion approzimation.

The code is being used to anzlyze the twin configuration effect

of control rods in the VHTR ccre.

Eeywords 3 Control Rod, Reactivity Worth, Twin Configuration,
Mutual Interference Effect, Collision Probablility., Nuclear Core

Design, VHTR Reactor, DIRK Code, Manual.

¥ Tokyo shibauras Electric Co., Ltd.
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Diffusive region

Contorol rod
region

{Note)
Height ; infinite
Meshes in control rod region ; 4---with one or two control rods
1 ---without control rod,
Meshes in diffusive region : n<l 100
distance between two control rods

d : 5 r, ; inner radius of absorber
a ; radius of control rod region r, ; outer radius of absorber
r, ; inner radius of inner sheath ry - outer radius of outer sheath

Fig.2.1 Cell configuration of DIRK calculation.

#3 . #3

Fig.?.2 Cell configuration with twe control rods.
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4

#3
#2

Fig.?.% Cell configuration with one control rod.

/ Vacuum \

|

\

\\\\\

~

Fig.2.4 Cell model without control rods.



JAERI-M 8553

Neutron chord length

P!

Fig.2.5 Neutron cherd length in cell with tow control rods.
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Neutron chord

Fig.2.6 Weutron chord length in cell with one control rod.
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.2.7 Neutron chord length in cell without

control rods.

JE Diffusive region
Contol rod —
R 5 Sa 5 Eon
0 Sﬁl/) D ¢ 9D Di Pia B,y Dna $a
7z J I 77 7777 | L b
/\ hl i-1 hi— i hi i+1 hn—l
1 2 n-1 n
. r,

Fig.2.8 Wesh model in diffusive region.
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Fig.4.1 Cell configuration of sample case.
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STited AR i Lt vV

ot

BT

c--0*-!-vll--'*uilvz---o*-n--aln..’-*‘n--nan.ol*.cogjuooc*opn.6-|a|*||l071-v'*||-08
##%  SAMPILE  D=21.0 6BLOCK
1 0
1 1 0
16 10 # 8
10,5
2,55 2,75 4,25 4,45 5.20 15.7
0 2,0
30 0.5 0.0001 0.,0001
4 4 1 2
1 2 3 4
4
2 3 10 5
%0 2 1
49 50
0527 0.544
50
b
6+1685E=05
1.0
0,96723 G.03277 0.0 0,0
#%# 4 GROUP CROSS SECTION *## NO,5wND.6 4 PERCENT ENRICH *x*
2
1.0549E~001,8120E=03 0.0 0.0
3,0305E=012,24T74E=02 C.0 g.,0
3,0649E~-014,71950E-02 2.0 ¢.0
3,0766E=016,5161E=03 c.o 0.0
0,01.,0748E+002,6369E-03 0.0
9.0 0.01.0597E+00 0.0
0,0 0.0 G.01.0%3T7E+00
3
1+1642E+003.4517E-0% 0,0 0,0
4,0625E=-013,6806F =01 0,0 0.0
B8,7179E=023,3915E+00 0,0 0.0
3,1113E-021,0270E+01 0.0 0,0
2+6388E-011,8983E=-02 0,0 0.0
0,04,4700E~=015,4545F=03 0.0

0,0
0.0
5
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1 Sample Input List

0.,04,0919E=014,6441E-02
0.01,4988E-034,.6616E-C1

1.,5540 3,7778E~051,2079E-053,2528E~0%
9,4268E~014,0562E=044,5286E~051.0955E=04
9,8682E~012.2272E~041.1609E=042,8082E~04
9.4T10E=019,7599E=046,2719E=041,51T2F=03

2+0C11E-011,4363E~02

0'0

0,03,4849E=014.7066E=03

v.0
0,0
6

c.0
0.0

0+02.8999E~016,4203E=02
0,01,2187E-033.6723E=01

1.45798,2425E~-054,0125E~051.0805E~04
8.,8291E-011,2529F~031,4523E~043,5132E~04
9,3021E=016,1328E~043,6958E=-048,9401E-04
B,9090E=012,8260FK-032,0243E-034.5949E~03
2,1328E-011,5270E-021,4906E~11
0,03,7193E~014.3512E=-03

0,0
DIO

T A R D S B N N T I N L T T L T

1 b}
x4 SAMPLE D=16.5
.25
999
#END

6BLOCK

0,03,2014E=015,53)3E=02
0.01,7853E=033,8798F=01



