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Response Calculation of a Neutron detector

Osamu Sato* and Shunji Takagi®

rAbs tract

The responses were calculated for the burnup measurement equipment placed in the spent fuel
storage facility beside JOYO by using the continuous energy Monte Carlo code "MCNP-4A". In this
work, the responses were calculated without considering the neutron multiplication in a spent fuel
and were compared to the responses considering neutron multiplication to clarify the effect of nentron
multiplication in a spent fuel.

The calculated results show that the neutron multiplication in a spent fuel not only increases the
count rates but also influence to the axial count rate distribution. This count rate distribution was

flattened by the neutron muitiplication.

Work performed by Mitsubishi Research Institute Inc. under contract with Power Reactor

and Nuclear Fuel Development Corporation.

PNC Liaison: Reactor Technology Section, Experimental Reactor Division, QEC
Misac TAKAMATSU

# Mitsubishi Research Institute Inc.
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3. 1% WEEZEELCEEOPFDRTORBEREE~ Y IR
82 kY 27 X [counts/sec/source neutron]
BIEME [ — F]
WHERLE
[/—F] 4 5 6 7 8 9 10 11 12 13 14 15 16

4 . 694E-05]5. 442E-05]3. 226E-05[1. 438E-05]5. 408E-0811. 845E-06
5 5. 819E-056. 26 1E-05]5. 436E-00]3. 21 IE-05|1. 442E-0515. 414E-0611. 840E-06
6 3. 453E-065. 442F-05[6. 254E-05]5. 411E-053, 220E-05(1. 444E-0515. 398E-0611. 833E-06
7 1. 547E-05)3. 229E-05[5. 436E-05[6. 226E-05|5. 427E-0513. 224E-05}1, 440E-05/5. 379E-06]1. 837E-06
8 B. 799E-06 |1, 446E-053. 226E-05|5. 411E-056. 243E-05]5. 433E-053. 214E-05|1. 434E-05]5. 389E~08(1. 835E-06
9 1. 9776065, 424E-08|1. 445E-05|3. 211E-05]5. 427E~-056. 250E-0515. 416E-05(3. 203E-056]1. 437E-055. 386E~-06(1. 838E—06
10 1, 848E-06 5. 418E-06[1. 438E-05]3, 220E-04 5. 433E-051{6. 231E-055. 397E-05|3. 209E-05]1. 436E-0515. 392E-06]1. 843E-06
11 1. 846E-0815. 393E-06]1. 442E-0513. 224E-05[5. 416E-0616. 208E-05[5. 407E-05/3, 207E-05{1, 438E-05[5. 407E-06]1. 882E-06
12 1. 838E-065. 408E-06|1. 444E-05]3. 214E-05[5. 397E-056. 221E-05]5. 404E-05(3. 211E-05]1. 442E-05]5, 522E-06
13 1. 843E-06 5, 414E-06 |1, 440E-05(3. 203E-05}5. 407E-05(6. 217E-05[5. 410E-05|3. 220E-05]1. 473E-05
14 1. 845006 |b. 398E~06|1. 434E-053. 209E-05 5. 404E-05(6. 224E-05]5. 425E-05|3. 288E-05
15 1. 840E-06[5. 379E-06(1. 437E-053. 207E-05[5. 410E-05(6. 241E-05{5. 541E-05
16 1. 833E-06/5. 389E-06]1. 436E-05[3. 211E-05|5. 425E-05/6. 374E-05

WErEB 58 L On

BRALE [/ — F]
RHIIE
[/—F] 4 5 6 7 8 9 10 11 12 13 14 15 16

4 0. 888 0. 743 0.683 0. 635 0. 571 0. 499
5 0. 872 0. 756 0. 711 0. 682 0. 631 0. 576 0. 499
6 0. 837 0. 743 0. 725 0. 711 0.678 0. 637 0. 576 0. 496
7 0. 719 0.713 0. 711 0. 724 0. 706 0. 684 0.637 | 0.572 0. 493
8 0. 705 0. 664 0. 683 0.711 0.719 0.713 0. 684 0. 632 0. 569 0. 493
9 0.611 0. 601 0. 636 0. 682 0, 706 0. 726 0.713 0. 679 0. 629 0. 569 0. 502
10 0. 520 0.575 0. 635 0. 678 0.713 0. 726 0. 708 0. 875 0. 629 0. 579 0. 519
11 0. 499 0.575 0. 631 0. 684 0. 713 0. 721 0. 704 0. 675 0. 640 0. 599 0. 582
12 0. 498 0.571 0. 637 0. 684 0. 708 0. 717 0. 704 0. 687 0. 661 0.671
13 0. 495 0. 576 0. 637 0.679 0. 704 0.717 0.716 0. 710 0, 741
14 0. 499 0, 576 0. 632 0.675 0. 704 0. 729 0. 740 0. 796
15 0. 499 0. 572 0. 629 0.675 0. 716 0, 754 0. 830
16 0. 496 0. 569 0. 629 0. 687 0. 740 0. 845




. 2F 1 /- FIHEEEDLBEOBSEOZEOFEIZ X AR EFOEDOHE

Distance

from Detector Responce {cps/source neutron)

source with fission - no fission Ratio
(cm]

0 5.02E-02 ==4.62E-04| 3.63E-02 =£4.06E-04| 1.384
-5 4.44E-02 4. 44E-04| 3.15E-02 =+£3.78E-04| 1.410
-10 2.75E-02 =+3.35E-04| 1.87E-02 +2.84E-04 1.469
-15 1.32E-02 +£2.42E-04| 8.38E-03 =£2.05E-04| 1.578
=20 5.48E-03 =+1.52E-04| 3.14E-03 +£1.27E-04] 1.743
-25 2.15E-03 =£9.95E-05| 1.07E-03 =8.02E-05| 2.012

-12 -




_B'[_

Count rate [cps/(1 neutron source/node)]

0.06

0.05

0.04

0.03

0.02

0.01

%£3.

—o—vwith fission
—A-no fission

1B BARPEFIEBHE & EVEEORERTRE S KB NPT IREY b OFTEERSA DL

-15 -10
Distance from core center (cm)
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