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Characteristics of the JRR-3M Neutron Guide Tubes
*
Masatoshi SUZUKI, Yuji KAWABATA and Hiroki ICHTKAWA

Department of Research Reactor
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received November 27, 1992)

Large scale meutron guide tubes have been installed in the upgraded
JRR-3 (Japan Research Reactor No.3, JRR-3M). The total length of the
guide tubes is 232m. The neutron fluxes and spectra were measured at the
end of the neutron guide tubes.

The neutron fluxes of thermal neutron guide tubes with character-
istic wavelength of 24 are 1.2x10% n/cm?.s.

The neutron fluxes of cold gulde tubes are 1.4x108 n/cm+s with
characteristic wavelength of 4A and 2.0x108 n/cm?-s with 6A when the cold
neutron source 1is operated.

The neutron spectra measured by time-of-flight method agree well

with their designed omes.

Keywords: Neutron Flux, Neutron Spectra, Gain, Neutren Guide Tube, Cold

Neutron Source, JRR-3M, Thermal Neutron, Cold Neutron, Re-

search Reactor

* Research Reactor Imstitute, Kyote University
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Table 1 JRR — 3 M FEEROMPFREE Ltk R
Specifications of the neutron guide tubes in JRR-3M
EE RN | BT | KEE i B W HEH | £ E
BE | 4rxa1 | BN
No. | (A) (cm) Bitm) | HEER 0 [ £X (n) BE () (m}
T1 2 20%x2 1.54 3337.4 35.72 22.65 59.91
T2 | 2 20X 2 1.54 3337.4 | 35.73 21.71 | 58.98
Cl 4 122 2.49 834..3 17.05 11.21 306.75
C2 4 12x2 2.49 834.3 17,02 31.07 51.08
C3 6 12X2 2.498 370.8 | 15.28 13.61 31.38
&t 10.55 - 120.80 100.75 232.10
Table 2 HEFRARY FAOHREZZER IO SOMSH CRTHE
Effective cross-section of gold for neutron abscrption
corrected by the neutron spectrum (47 : barn)
i BE pE AR Y | P T EE IR
Cc 1 98. 8 385. 0
554 98. 8 378. b
C 2
ey A 98, 8 224, 4
cC 3 9R. 8 449, 6
T 1 98. 8 162. 9
T 2 98. 8 162. 1

*UPL T BT A AR FLRTIZ AT LR EREL .
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Table 3 20M§IZH1f % Gl FEEOGH EHRADHVE-FIR
Neutron fluxes at the start and the end cf the

neutron guide tubes at a reactor power of 20MW

HE N HEIE A HE WA

C 1% 1. 5% 10" 2.0x10%
(2. 1x10") {3.3%10%)

C 2:HiE 1. 4X10° 2. 0x 10"
(2. 1X107) (2. 8x10™)

C3ME 1.5% 10" 1. 4% 10%
(2.1%X10") {2.3x10")

T18H%E 7.94x%x10" 1. 2% 10"
(8.3%10") {(2.1x10%)

T2 #HE 6. 810" 1.2x 10"
(8.3x10") (2.1x10%)

REEANEIANE - TR EE(n /ot - s)

Table 5 20MWicd5i3 3 C 2 EEmADSEFHRD I
Neutron flux distributions at the end of the

€2 guide tube at a reactor power of ZOMW

18X 10% 1 19X 10"} L. 7X10

G i R ™
2. 1X10% |

/3 : &
__________ E"""“" R

il : T
1.9x10% 1 1.9X10% 1 1. 8X 107

{n/em® + §)
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Table 4 20MWicEid 3 T | BEIREOHHFEOSH
Neutron flux distributions at the end of the

T1 guide tube at a reactor power of 20MW

LL1X10% v 1.3X10%: 1.1X10°

N e
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Measurement svstem cf the time-of-flight spectrum
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Neutron spectrum at the end of TI guide tube
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Corrected neutron spectra at the end of T! guide tube
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