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Measurements of Neutronic Coupl‘irig of Large FBR Cores

Keisho SHIRAKATA*

Abstract

In the U.S.-Japan joint physics large LMFBR core critical experrment program

(called JUPITER), neutronic couphngs were measured in addition to usual physrcs

charactenstrcs They were measured partlcularly in the JUPITER-Io program , whose main

purpose was to study the neutronic decoupling problems. Static methods such as flux

distortions caused by control rod insertion and flux tilt, and dynamic methods such as rod

drop, boron oscillator and noise coherence experiments were applied to the measurements of

eigenvalue separation, an indicator of the spatial decoupling. Measured results of different

methods roughly agreed with each other, and also agreed with calculated results. As a result,
it was made clear that the measurement methods were reliablc and effective, and that the

reactor physics parameter, called eigenvalue separation, could be measured.

* Advanced Technology Division, O-arai Engineering Center, PNC |
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1
a Qo a, | ﬂ— P ﬁﬁﬁﬁﬁ“ﬁ@
_EE (E#) (kHz) (kHz) (%) EMECe )
15A 7.5+204 2.01%0.35 71.9£106 0.379 13.2£20.1
9 2421043 1.091:0.26 164+1.9 0.360 5.06+1.44
13A 2.471+0.07 1.254+0.04 10.7£0.3 0.334 2.531+0.13
17A 2.831+0.25 1.20£0.10 15.1£09 = 0.356 4.121+0.46
18A 1.38+0.09 0.88%0.16 9.471+0.53 0.389 3.80%0.80
18B 1.63£0.11 1.02+0.16 ‘11.0i0.6 0.393 3.854+0.70
19A 1.8040.05 1.211+0.06 8.561+0.23 0425 2.581+0.17
19B 1.51+0.20 1.05£0.20 11.430.7 0.399 3.93£0.87
}#0174 VT4 YTRE (1g) | o
$ 2 Difference between fundamental and first azimuthal
: harmonic eigenvalues for several JUPITER cores
Size ES*, e (%)
Assembly Type _(MWe) Calculated - Measured
NC** F‘I‘***
ZPPR-9 Homogeneous 600 5.35 5.06+1.44
10A 2 , 19CRPs 600 53
10C 2 , 19CRPs 800 5.1
13A Radially-Heterogeneous 650 2.75 2.53%£0.13
13B/1 » 650 331 S
13B/2 ~» 650 3.09
13B/3 » ‘ 650 3.08
13B/4 7~ , 30CRPs 650 3.00
13C # (Snow flake core) 650 1.49 1.28+0.65
17A Axially-Heterogeneous 650 3.90 4.121+0.46
18A°  Homo(sector),24CRPs 1000 3.90 3.80+0.80 4.21
18B Homo(sector),18CRs,6CRPs 1000 3.75 3.85+0.70 3.66
19A Homo(sector),6CRs,18CRPs 1000 2.35 2.58+0.17
198 Homo,24CRPs 1000 4.35 3.93+0.87 3.92

*Eigenvalue Separation **Noise Correlation method ***Flux Tilt method
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11 0 Change in ex-core detector count rate ratio as a function

of time after a rod drop (ZPPR-194A,19B)
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11 Ratio of amplitudes of power oscillations measured by two
ex-core detectors as a function of frequency of the B,C oscillation
(ZPPR-9.13C,1'5A.1_9A)
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O IN-CORE DETECTOR

B 1 2 Standard four detector locations in ZPPR noise measurements
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COHERENCE FUNCTION RATIO

FREQUENCY (KHz)

B 19 Fitting curves of coherence function ratios (ZPPR-9,13A,15A,17A)
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2 0 Fitting curves of coherence function ratios (ZPPR-9,15A,19B)
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COHERENCE FUNCTION RATIO

FREQUENCY (KHz)

2 1 Fitting curves of coherence function ratios (ZPPR-18A,18B,19A,19B)
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