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Measurement of the Neutron Flux Distribution
in Graphite-moderated Core SHE-8 Inserted with

Experimental Control Rods

Fujiyoshi AKINO, Kenji KITADATE
and Yoshihiko KANEKO

Division of Reactor Engineering, Tokail, JAERI

(Received April 12, 1976)

A very-high temperature gas cooled reactor is so designed
to attain the desired outlet coolant gas temperature under the
limiting maximum temperature o0f fuel elements. Optimization in
the spatial power distribution is thus necessary by suitable
arrangement of the control rods and fuel exchange program. In
this respect, high accuracy in calculation of the.spatial power
distribution is required. In this report, experiment and calcu-
lation are compared for a 20 % enriched uranium loaded and
graphite moderated core, SHE-8. Induced actiﬁity of the copper
pins were measured for the following four core configurations:

Case 1 : standard core without control rods

Case 2 : a single control rod inserted along the core axis
Case 3 : a single contrdl rod inserted off the core axis
Case 4 : two control rods inserted symmetrically along the

core axis
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The experimental control rods used are the pellets of
cold pressed homogeneous mixture of carbon and B,C powders con-
tained in thin-walled aluminum tubes. The diameter of the ex-
perimental control rods and their B4C content are the same as
in the preliminary core design of UHTGR-by JAERI. Calculation
of the neutron flux distribution was made by the three-dimensional
two-group source-sink method., Agreement between experiment and
calculation is fairly good, so the axial peakiﬁg factor can be
estimated within the error of 1~ 3 %. Discrepancies in the

radial peaking factor are large, however, about 5 %.
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& Safety rod

e Foil setting position

Foil sefting positions for meosurements of axial neutron fiux distribution in SHE-8

Fig. 2 (a)

cors }

[ standard

[ Fixed side)

B Control rod
& Safety rod

@ Foil satting position

Foil seiting positions for measurements of rodial neutron fiux distribution in SHE- 8

Fig.2 {b]

{ stondard core )
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A Control red

A Safety rod { Fixed side )

{ Movable sids)

@ Experimental control rod

Foil setting position

Foil safting positions for megsurement of axial neutron flux distribution SHE-8 core inserfed with

Fig.3(a}

one experimental conirol rod along the core center oxis

o
L -"’;.- A

3

5

@ Control rod

A Sofety rod

© Experimental controi rod

Foil sefting position

-8 core inserted with

distribution in SHE

one experimental control rod along the core cenfer axis

Foil setting positions for measurement of rodial seutron flux

g.3 (b}
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(Fixed side)

A Control rod

A Sofsty rod

QO Experimental contrel rod

e Foil sefting position

distribution in SHE-B8 core inserted

Fig.4 (a) Foil setting positions for measurement of axial neutron flux

with one experimental control rod along the off core center axis

& Conrol rod

A Sofety rod

rod

O Experimeninl controt

* Foil setting positien

Foil sefting positions for measurement of radial neutron flux distribution in SHE-B core inserfed

Fig.4 (b!

with one experimenfal control rod Inserted along the off core center axis
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Fig.5 fa}

" Movable side )

Centro! rod
Safety rod

{ Fixed side )

o » B

Experimental control rod

Foil setting position

Foll setting positions for measurement of axial neutron flux distribution in SHE-8 core inserted

with two experimental control rods

Control rod
Safety rod { Fixed side !}

Experimantel control rod

Foil setting position

Fig. 5 {b) Foi} setting posifions for measuremeni of rodiol neutron flux distribution in SHE-8 core inserted

with two experimental control rods
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i Table Cross section of copper for thermal
' neutrons

| _ Thermal cross section

Element Isotope Reaction cross section Scattering cross section

(2200m sec)
. A+ _

! (%) [ Oact L g¢, (—Y g
' LeCu 377+0.03 !7.4J_~0.2(+) 8.0+01 7.2x07
j' Cu™(69.1) 45+0.1 128h 43+02 [57+03
L Cu™(309) | 22402  515m 18404 | 155206

2Ty 1340

/ /./ S, ///:/
64
1340 Zn
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| Controller |
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N RPN Sample changer Aloka, TDC-5 |
Digital clock Digitat recorder
Tokyo Tokki Toshiba
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"Fig. 8 Block diagram for the activation of copper pins
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Fig.10 Decay curve of the activity of copper pins
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Fig. 2 Pufse height distribufion of copper pins
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el c s 26.7T¢em
a2 51 D + 37.7cm
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§ 3
2
<]
a
e 2
1
! o€ L L 1L 1.3 [ TR SRR !
120 60 o 60 120
{ Movaple  half } {Fixed half )
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