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Detailed Design of Neutron Guide Tubes at the Upgraded JRR-3 (III)

Neutron Transmission Analyses for a Performance Assessment

of the Neutron Guide Tubes

Taikan HARAMT, Masatoshi SUZUKI and Mutsumi UEMURA™

Department of Research Reactor Operation

Tokai Research Establishment, JAERI

(Received June 26, 1985)

JRR—3, currently a heavy water moderated and cooled 10 MW reactor,
is to be upgraded to a light water moderated and cooled, heavy water
reflected 20 MW reactor.

Two guide tubes for thermal neutron and three for cold will be
installed in the reactor to transport thermal and cold neutrons from
the reactor hall to the experiment hall,

This reports the basic design data of the guide tubes and the
sensitivity analyses of transmission on the parameters such as, size of
tube, nickel layer thickness and reflectivity. The NEUGT program was
developed to calculate the guide tube transmission.

The design assessment showed in the case of no abutment error that
the Tl guide tube for thermal neutron, the Cl guide tube for cold and
the C3 guide tube for cold are expected to have a transmission of 78 %
(for 3ﬁ neutron) 69 % (for SE neutron) and 62 % {(for 7A neutron),
respectively.

The analyses also showed the effect of abutment error on transmis-
sion and the spectra and the angular distribution at the exit of the

guide tubes.

Keywords: JRR-3, Guide Tube, Cold Neutron, NEUGT Program, Transmission,

Design Assessment
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#92.2—1 JRR— g FEEBEARR 74

Beam Channel 8T 9C
Guide Tube T1 T2 cl c2 C3
Total Length (m) 57.8 56,95 37.4 44,2 27.2
Bent Tube Length (m) 35.7 35,7 17.0 17.0 15.3
Curvature Radius (m) 3340 3340 835 835 371
Width (cm) 2.0 2.0 2.0 2.0 2.0
Hight (cm) 20.0 20.0 12.0 12.0 12,0
Total No. of Elements 68 67 44 52 32
Element No. of Bent Tube 42 42 20 20 18
Element Angle
(Radian X 107%) 2.54 1 2.54 | 10.2 | 10.2 | 22.9
(Degree x 1077) 1.5 1.5 5.8 5.8 | 13.1
Characteristfc Wavelength 2.0 2.0 4.0 4.0 6.0
(A)
Temperature (K) 293 293 20 20 20
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note : © shows arotation axis.

. ol is positive inacounterclockwise rotation.

and negativeinaclockwise rotation.

. § is positivealong apositive xory axis.
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No Error
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————————— 32
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Wave Length (E)
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——————— — . 9
R 17
50
i -1.0 mm Error
0 L 1 i
0 2 4 6 8 10
Wave Length (R)
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C3GT

///‘ +1.0 mm Error

_——— Element No. 19

S 25

e — 31

4

No Error

=1.0 mm Error

4.7 — 25

Wave Length (R)
EEER (EEERES 19, 25, 31) K

CHIgEeEZE (4 1.0, —1.0mm) BEDH-EHD
Transmission (BEOFESEK 4.7 -1%4K)
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—_— Gas E—

A~
—
w

48— 1 SKICKDhitETOEE

#4.8~-1 [EKILZPHFRER

He
P g
{atm) {barn) (I -/
L=60m 1.0 1.0 0. 14
for thermal neutron
L=6m 1.0 1.5 0.16
for cold neutron
sir P G- (IL‘I.Z/ii

{atwm) (batn)

L=60m ' 107" 15 0.21
for thermal neutron
1072 15 0.023
4.a%1073 15 g.01
-3
10 15 0.0023
L=45m 107! 20 6.21
_for cold neutron
1072 20 0.023
-3
4,3%10 20 0.01
-3
10 20 0.0023
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Tem *# ]
2%
o g F 3
T | -
cos Pt
2ap73 1.0a0™3 .010 .10 1.0 10.0
EnleV)

Total Neutron Cross Section: He

25, TTITE T T I 1 T AT I HHIH[ TTIIT 1 DTy Ty 1T T
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EnteV)

Total Neutron Cross Section: N
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#4.9—-1 AL, Zr, Air (1atm) b ohETEE (%)
= = {(mm)
1.0 3.0 5.0 7.0 9.0 10.0 150
AL i8 5.3 8.5 11.8 15.0 16.5 937
Zr 2.6 75 12.1 16.6 20.8 22.8 39.9
=l = (mm)
10 20 30 40 50 60 70
AlT 0.5 1.0 15 2.0 2.5 3.0 3.4
(1atm) ) ’ ’ ) = = :
#4.9-2 KESCLDDHTIEE (%)
KESEEZ (cm)
10 30 50 70
30 0.11 0.33 0.55 0.16
T
50 0.18 0.55 0.91 1.27
B
70 0.26 0.76 1.27 177
(%)
90 0.33 0.98 163 927
E£4.9-—-3 FKEickAsPHTFiEEK (%)
BEAKBEE Z (mm)
0.5 1.0 15 2.0 25 3.0
it 1B 4%
h 38 7.4 10.9 14.3 17.5 20.6
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iwMaxwell 9H%KEL THEHOR A7 b iR b, HOR~7 bl hbEFilES A
M2_7 P VERLLLECE>TEONS, THETR <7 b LVERER A EERELTEROT £,
LI BEE L e B AL TR < v gy, ()1

L e h2 )2 1 h2 i_) (
Pin )"2(2ka ﬁexp(_zan 22 1=

THEZohd, COChid7 s v &8, mZbHFEER, kxR yv v E8, TiadgErs
Hxdh - T ABREDEETH 5,
hZ

— = 949.14 (A% K ) (5.1—2)
Zmk

MEABAEEAOPHETIEAL () L35 &, EEHOIRT A7 b (D
bout (4) = gin (2) = 1 (4} (5.1 =3

THA BN,
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TRk 2) 022 28K (2.2 - 19) P22 - 10ARLLH i, MBEENOME AREK
BEAx=0&L, NARFARARICx#HE LS, M52 1) k- ThlET OBENELS,
¢ OFET, JRR-3 WiEFDHFEET C>OT, BEETCL - TEER O TER SRS
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