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Experiment of Reflector Effect on FCA Assembly V-2-R

Jitsuya HIROTA, Tsutomu ITJIMA, Nobutatsu MIZOOC

Hideaki WATANABE, Hironobu OGAWA, Shingo FUJISAKI

Jyoichi KUSANO, Makoto OSAWA, Satoru TOMITA
Yoshio KANEGA and Ryoichi KAWAIL

Division of Reactor Engineering,

Tokai Research Establishment, JAERI

(Received August 5, 1980)

For the MK-II Core of Fast Experimental Reactor "JOYO", a study has
been made of the stainless steel-reflector effect on critical mass, reac-
tivity worth and fission rate using FCA Assembly V-2-R. The result reveals
that a rather large difference exists between k ¢¢ values calculated with
different cross section sets, the central worth discrepancy still remains
and more detailed treatments are required for the region near the core-—

reflector boundary.

Keywords: JOYO Fast Experimental Reactor, MK-II Core, Physics Mock-up
Critical Experiment, Reflector Effect, Critical Mass,

Central Sample Worth, Fission Rate Distribution, FCA Assembiy

The work performed under contracts between Power Reactor and Nuclear

Fuel Development Corporation and JAERI.
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Tablle 1

Core .and Peflector compositions of Assenbly V-2-R

{10%atoms “ci)

Materiat Core Axial! reflector Radial reflector
Pu—2 39 0104¢E8 - -
Pu—2410 0009325 - -
Pu—241 0.001059 - -
7w —235 01470 - -

U —238 0.5836 - -
0] 1.3.101 - -
Na 08134 - -
Al 08830 - -
Cr 03273 1.6 319 1.5915
Fe 1.1950 57849 55420
Ni 0.1535 0.7135 06959

Table 2 Critical dimension aand eritical

in2ss of Assembly V—Z—R

System R(cm) V1) Pu-fiss. (t9) -2 35 (Kg)
Hetero.¢yl- 31404002 188741029 79144012 10827+0.17
Homo - ey | .

as built 3166+003 191834050 80444021 110044029
Hetero. c¢cyl-

SUS Bloek refl. 31194003 186.2240.30 7808+0.14 106844017
Homo . eyl .

SUS bloek refl. 31454004 189344050 79.39+021 10861+0.29

—4 -
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Table 3 Criticality(k )

Set V=2—R V=2 Ak (B
J—F—0 0.97822 0.98847 —1.025
J—F—II 0.98701 1.00278 ~1.577
RCBN 0.98883 0.98733 0.150
ABBN 1.00353 1.01957 —1.604
Exp. 1.000 1.000 0.0

Table 4 Density coefficient of stainless steel(Ak/k/ 105 ce)

Set Central rqel_l.' Core Reflector
J—F—0) —0.00237 1,199 2050
J—F-1 —0.00228 1.212 2.037
RCRBN —0.00222 1.214 2117
ABBN —0.00158 1.546 2381
Exp. - - 1.4940.03%

* Radial reflector only

Table 5 Radial distribution of sample reactivity worth™
in Assembly V—2—R :

Position r(w) 0B EUO, Mo - 90%''B,C
18-18 0.0 0.148 —0.0492 ~0.138
18—19 5.2 0.147 —0.0439 -
18—20 110.4 0.136 —0.0368 —~
1821 165.6 0.116 ~0.0222 -
18-22 220.8 0.0904 —0.0108 -
18—23 276.0 0.0640 0.0009 -
18—24 331.2 0.0447 0.0059 -
18-25 386.4 0.0358 0.0050 -
1826 4416 0.0261 - -

* Reactivity unit : 2 = 0.0387%40k7k
Accuracy . +0.001 o,
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Table 6 Radial distribution of C -252 source worth
in Assembly V—2—R (#6 ch:0.457 10" amp)

Position r () Reactivity worth(IO—TAK/K)
; 18—18 0.0 _ 2.57
18—19 55.2 2.49
: 18—20 110.4 2.37
18—21 165.6 2.18
18—22 220.8 1.78
18—23 276.0 1.50
18—24 331.2 0.98
18—25 386.4 0.70
18-26 441.6 0.63
Accuraey : 30,05x10 AK/K

: Table 7 Central reactivity worth of EUO, sample
| -
. (107" AK/K/ gr UO,)

| Assy. # J—F-0 ‘Exp. C/E
5 V-2 0.352 0.324 (Period) 109

0.339 (D.C.M) 1.0 4
; V—2—R 0.423 0.335 (Period) 1.26
1 . 0.375 (D.C. M) .12

Table 8 Tission ratio at core center

V-2—R V-2
28 235 N ;
o /" a, - 004124+00016 0.0396+0.0012
s /B 1.115%0.045 1.104%0.033

3 L A Bt g e
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Table 9 Radial traverse of U-235, U-238 and Pu-239 fissien
count er in Assembly V-2-R

Position r(wm) 1235 mfe U~-238 mfec Pu-239 mfe

18—13 —276.0 0.681 0502 0.657
18—15 —165.6 0.856 0818 -

18—17 — 552 0.982 - 0974
18—18 0.0 1000 1.000 1000
18—19 55.2 0:97 8 0983 0.980
18—290 1104 0.934 0.924 -

18—21 1656 0.849 0.832 0.838
18-22 220.8 0.753 0698 —

18-23 276.0 0.682 0.522 0553
18-23.5 303.6 0706 — 0.677
18—24 3312 0.759 0.246 0.750
18—24.5 358.8 0.797 ~ 0.775
18-25 386.4 0798 0104 0.781
18—26 441.6 0708 00473 0.710
18—27 496.8 0555 00242 -

18—28 . 55 2.0 0391 00125 0.392
18—29 607.2 0221 0.0061 0.2169
18— 295 6348 0.145 — -

18—30 6624 0.122 — ' 0.127

Statistical accuracy T 3%

Effects due to the experimental hole and cable are not corrected
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Fig.1l Core loading of Assembly V—2—R{fixed half)
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