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Stﬁdy of an instrumentation system for a nuclear reactor plant
based on optical fiber Bragg gratings

(Document on Collaborative Study)

Kuniaki Amemiya®, Masaharu Nakazawa*, Masahiko Ariyoshi**, Keisuke Itoh**

Abstract

A new monitoring system of nuclear reactor plants by means of optical fiber Bragg gratin;gs
(FBGs) was developed which have sensitivity in temperature, distortion and vibration. The
reflective wavelength of FBGs was not influenced by gamma-ray irradiation up to 1.4MGy and by
exposure to fast neutrons in- excess of 10Mn/em?. A temperature-insensitive vibration sensing

. system was constructed and operated with no trouble in gamma-ray environments up to 100kGy.
Furthermore, a multiple point vibration sensing system was designed and constructed. The
system was successfully demonstrated on a cooling system at the “Yayoi” reactor. ‘ .

Thus, we tried to apply the monitoring system to a primary loop area of JOYO to confirm the
applicability of FBG sensors for the commercial power reactors. Although a correlation of sodium.
flow in side pipes and vibration measured by FBG sensors was found before starting of the reactor,
it became impossible after starting operation of the reactor because .of a decline of signal
amplitude. Investigating the reason, it was mainly caused by significant transmission losses at
the splicing point and there were no problems with FBG sensors. Various methods, for example,
using a more powerful light source and changing the splicing method, may be used to improve it
in the future.

" *  Graduate School of Engineering, The Um'veréity of Tokyo
** Experimental Reactor Division, Irradiation Center, Oarai Engineering Center, JNC
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TSI, RERDWTHSEMEA Lz SLD MEX DS 10 &L EBRAR SLD RED
ASE(Amplified Spontaneous Emission) EEMVEEICTHRENTE Y, TNSEZANB T &I
Lo TRDAESRRHNESS ZEMNTES, HBVITHELR D DREN SLD T
P EWEE AL —5—% A NTESIC DRV FBG O REREICIEREE S &b TH
ETNEE ST RERRHLBNESNETHSD,

7. BbHIOIK
TSP DEREZY) ITELEHL EMER TS FBGE Y ERTIERAOHERZ
BEL., MHRASEORE. WESAFLOBREBLIVEENSERBOTS > MeBlF o)
EETETo. v ERIGEED IMGy 28X THEYHERESZIRSNT, BEAO
A7 7 N-bHZEEOCRE F TRESBFRGREECANERNERE S N0
AFO—REEEWRTHNUIDR LS | FREOERITRETHS LEEINS, 24
RIPIE AT LEBEL. L] FHEHRCBOWTETOERTEZTN FBG £ ¥ 27X
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Fhlkko THUE NS RBAEKEEER Lo H TN b0 E L —HT BT %
RUle. BBl —REHARCBT BEERB THS XOUEHFRTETH o200, 20
REGHROTEOWEREICL>TRRTED BRENASEE LD THB I AEW 2 HET
RN EHFZ 5. FBG ORTAT I Y bAOHERADOTEEEILRT Z & TE - LB
50%.
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