JNC TN9400 2001-075

HEERIC X PN RN RERANE OB

=T U LAPHEEY A 707 5 ORPRERB R OB it sE ) L OkE -

(W5t

o
I

)

BB 1 7 VB
Xtk ¥k vy —




REROLEE R WA - M8 BT 2581, FTRISHOAbE S,

T319-1184 ZXEIBAFTEL SRR KFER R 4 FH49
R o 7 VB RER R
DT ERE R IER

Inquiries about copyright and reproduction should be addressed to:
Technical Cooperation Section,
Technology Management Division,
Japan Nuclear Cycle Development Institute
4-49 Muramatsu, Tokai-mura Naka-gun, Ibaraki 319-1184, Japan

BREY 4 7 WVBHZEEERE (Japan Nuclear Cycle Developmeni Institute)
2001




JNC TN9400 2001-075
2001 7 A

FERECLHFARBEERAEORSE
—FMIDLAFREETA I 0T 4 2 OKPRERRE CRERER DR -
(FHEREE)

/N EC*
B =

BEFICBNWT, FAOREZBRBICBRATEFEO—DELT, FAD
BEOELEERL., TOREICI->TRAEERANTA2EEENDHD., ZOD
FEEORELL T, TEESNFEFNOBRAMT N D LR E2EHICKE
THLENCEREAEBIIRATERZ &, TERNBE2FELMCHELTE
STENTEZ L, ARKERLZEROTERHBOESEENT,
BRUEEIC XL > THEMBORVAZNEEER Z EEREIT 5N D, A
FAREBHAZCLZBMBENRE LSS, FRUTLAFTEY (/707
F CEFRICRBLUTEERES2ERL. RELABEZTICL5TEEED
EEERATA I ETFNOREERATES LEALSNS,

FHMEZNR, FEREILLZ2EEREE2EHTHLTEERF NI AFH
FEXM 7074 OEFNZTERERITET 2D 0OKPEERBRORK
R RUORHBEMEOFEORNBERZEZLDAEDOTHZ, TEI1Y
O 7 4 > OKRPHFERRICB N TR, ERFZE0EREROBERGE. F
FPUDTARTOBBETEERELEA DN AERE. KU1 M1 XERE
EOELFEHELIMBL, BEIAM 7074+ OKFTORIFREEEZEZRL
feo E-RHEBERLOBANS., #ROFTEESOHBEUEEDESNE
BCED S/NZRALEBEENEYTHBI L E2HALSMILE,

RO VRS KET®EE Y —
BNEREZEET >y — ERFER BmE



JNC TNS400 2001-075
July, 2001

Development of early core anomaly detection system by using
in-sodium microphone in JOYO
- Fundamental characteristics test of in-sodium microphone in water
and examination of improvement of detection accuracy -

Masafumi KOMAI*

ABSTRACT

Fast reactor core anomalies can be detected in near real-time with
acoustic sensors. An acoustic detection system senses an in-core anomaly
immediately from the fast acoustic signals that propagate through the
sodium coolant. One example of a detectable anomaly is sodium boiling
due to local blockage in a sub-assembly; the slight change in background
acoustic signals can be detected. A key advantage of the acoustic detector
is that it can be located outside the core. The location of the anomaly in the
core can be determined by correlating multiple acoustic signals.

This report describes the testing and fundamental characteristics of a
microphone suitable for use in the sodium coolant and examines methods
to improve the system's S/N ratio. Testing in water confirmed that the
in-sodium microphone has good impulse and wide band frequency
responses. These tests used impulse and white noise signals that imitate
acoustic signals from boiling sodium. Correlation processing of multiple
microphone signals to improve S/N ratio is also described.

*Reactor Technology Section, Experimental Reactor Division, Irradiation Center,

Oarai Engineering Center, INC
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