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Neutron Fluence Measurement for JOYO Irradiation Field
Using Helium Accumulation Fluence Monitor
(Research Document)

Chikara ITO*, Kazunobu YOSHIKAWA*? and Takafumi AOYAMA™!
Abstract

A helium accumulation fluence monitor (HAFM) has been developed for fast
" reactor dosimetry and direct measurement of helium production in fast reactor
structural component materials. The mass spectrometer of the HAFM measurement
system has calibrated with helium-doped standard samples. The HAFM system
measured neutron fluence of typical fast reactor spectrum fields and low energy
neutron fields with an uncertainty of about 7 % by irradiating the enriched boron
and beryllium-type HAFM in a standard neutron spectrum field of the YAYOI
reactor. '

This study confirmed the applicability of HAFM to fast reactors. These tests
used irradiation testing rigs with enriched boron-type HAFMs for low energy
neutron monitoring and beryllium-type HAFMs for high energy neutron monitoring.
The HAFMs were loaded in the fuel and reflector regions of JOYO and irradiated
with 117 EFPD. The neutron fiuences were found by measuring helium production in
the irradiated HAFMs. The tests compared the measure fluences with the evaluated
values with adjustment by the foil activation method.

The ratio of measured neutron fluences for enriched boron-type HAFMs and foil
activation method were from 1.01 to 1.04 and in good agreement within the
experimental uncertainty. While measured values for beryllium-type HAFMs were
more than ten percent greater than those by the foil activation method. This is
probably due to the error in 9Be helium production. cross section, and this
discrepancy needs to be examined.

As a result of this study, the accuracy of neutron fluence measured by the
HAFM method was confirmed. Boron-type HAFMs will be used for JOYO dosimetry.
For beryllium-type HAFMs, experimental data will be gathered and the error due to
cross section will be investigated.

~

*1 Experimental Reactor Division, Irradiation Center, O-arai Engineering Center
*2 Inspection Development Company, Ltd.
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4. %

T

EEFOFETRABOAEBEN LEEEM O He ERBOBEEREE BN &
U7z HAFM BRDBKEM E U T, BEERF ME B Tl B 2% 0 Be 2 HAFM
ZzHRAL, FRoNEFHFREFABRCIDVEEFR A M) —~OBEAEEZTEL /2.

© ABIFETI. BN B B HAFM M5 2P HTRNES., Be M HAFM 25 1 MeV
PDLEoEEPETFRIEEZRD, BEREOZORME TR LB {bE®c ks
FIETFAND P ERDIEPHTRABE B L, ZORR, B B & HAFM
KL BEPHEFRENE EBFHEBEOREM & O He EFRORIEREGEANT
—3 L. HAFM EOFEENER Sz, —F. Be M HAFM K L3 &EPHETFR
HEIZOWTHI., HAFM OHEIFEMEIIKE{BEEL D RHEMIC 10 Bk ELRD, &
OERZUVEVWRIEEAET S Be © He ERBIEBOESIC LD EEZ N5,

Ik, TEH EETOTEHTRNERICNT 2 HAFM BROREBELHER
Lz, I3, 8% B2 HAFM % (BB ORI AN —ICAWTHEHLHEEZE
€9 5L EHIT, Be B HAFM KR HWEBOBES 2RHFL, BEFETE=S &
LTOBAREETDFETH 5. | | |
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MO
FHAROERICHZ D, HAFM 12 &L 3 He ERBEIEE, S O TFREEOEH

ROBSHHMEERICX 2P HETRABHEICOWT., REHRGRLSHOMEEER,
EFNERREIBhE2WeEEE Lk, CZIRELTHEEZRLET.
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