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Development of micro-earthquake response detection by optical fiber seismic
vibrometer with a water tank and a specially designed robotic system
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For decommissioning of the Fukushima Daiichi Nuclear Power Station, installation of an optical fiber seismic
vibrometer using a specially designed robotic system was demonstrated. A water tank with 4.5m diameter and
Sm depth was used as a demo-plant of tank type critical assembly. Micro-earthquake response of a water tank
was detected by the optical fiber seismic vibrometer. Vibration characteristic of the window of the water tank

was monitored by laser Doppler interferometer.
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Fig.1 Demonstration of an Optical Fiber Vibrometer
Installation by a Prototype Robot at a Water Tank of the
JAEA-NARAHA Center

FAIL TR, ffHE YT b S W VRT3
SHEDHZ LX), B E HORUEE D CHEE !
ZBA%E L7[4], JEHEH D& IR DI~ THE
REH, T 7 A NTREESILD N YL ADTFEEHINC
K OBUINRREN AR Z 5, B AR S, P
OTFEFHEABRRT 5 X T —78 EORE LIRS A
DFEPOLHRESN TN D, B EHEH LT
T sOE R N CHRRENEDIREIT/R Y, THRT: - BEE
KILBRRIFT O BFAEBR Tl E R & FIFE D /) A
ALYV THDH T EDPHERSIVTNA[S], S BITEHE
FHEERECEEM DS D IF OB, WA THET D
TeHouRy MO LTS,

Fig. 1 IZuR Y MZX D7 7 A4 \HEGH O EAR
DEk T2, By N OERERIZART & E O MK,
o=y MAENY 7 TREG ST fiE L L, ik
DAENY 7 ET AT L= 2 — 2k THIERS o
TP ARRET 5 S Lo, BRERATRICIOE Y
7 A 7NN R T SR UBRESR TR X e AR > MR
ROT—FIAET DT OOERT—7 NVEIE LT- R
T AP SN TN D, ZOFEAGEGHT L0 FEFEY OB
TPEREDTREBROIZ A B35 & & BIT, ST 7 A " O¥EE

LI — 7 VAN A FEEY) & O E R MR A 5
ZEMAREE 7o T,

3. HBHRER

SR HANBRSE & o 2 —CORBRENM T 2019 4F 4
H 17 H 2 ¢ 34 SR TR 2 BRI & 372 M3. 8 Offv Nl
BV LT, ZORKERE | ORI HEIC X 57k
DIEZ T HEFHIE X 7o, FIRK. B2
SEME IR Ul HIRE) /) A RO RRECOfMEh H BT L
TWD, ZHOORSR, AR EECIR AR L Y 100
F5725 1000 5L BB IREND AR S TUVD 2 & X0, @)
(2 &Ko T AMEIEA OSBRI ORI S FTRE R 2 & 23
LYo TETND,

AFEDOBRAZRI IS LV EN #3525 2 & TR
BRHENET D, L—Y— Ry 7T TR L 58]
W DR IHRE) - 2207 2 HIE DRSS, BHZRIIKALOK
W ATEIRRRENA L U CIRGEIRENT 223, JKNOZAS bm T
VERHL 2 SO A b OREEIREN 22635 2 & AV
L7, £72. AT 2 L ARIOKIAR G K2 OE
INTPE U THREVREMED A LT D & W D FERDMG BT,

4. IF~OEA

Ht%D 1F OBEIERTEFHENT 6f U CARERAE RI1E
TRRIZEATND, YL 1F OF TR ITH
2ATXE U CRERR RO R EHIT /1 DM T L 72 ATREME S &
V. MR OT-OICEMRE T O 1F BE~OH
EHOBRBENLEEND,

Fiz, B OBELERHEIZB W THLA~OEKOE
1L E AT ZAZNVNEOGRLIEN LI L 72D, 20D

B2

BRIZHF N OAKRALEER & LT L— —mFEEH 2 A H
L5,
SEXE

[1]TTEPCO Web Site, http://www.tepco.co.jp/fukushima/review/

[2JJAEA-Fukushima Web Site, https:/naraha.jaea.go.jp/

[3]A. Nishimura, T. Yamada, et al., ‘Collaborative R and D for
advanced remote analysis using pulse laser ablation and
related technologies’ , F-06, HOTLAB2017, #57[0l74 > k

AR ES R, 1722 Sep, Mito, Japan, 2017.
http://hotlab.sckeen.be/en/Proceedings

[4] M. Yoshida,, et al., ‘Real-time displacement

measurement system using phase-shifted optical pulse
interferometry: Application to a seismic observation system’,
Jpn. J. Appl. Phys. , Vol. 55, No. 2, (2016), 022701.

[5] T.Tsutsui,, et al., ‘Feasibility Study on a Multi-Channeled
Seismometer System with Phase-Shifted Optical Inter-
ferometry for Volcanological Observations’, Journal of
Disaster Research Vol.14 No.4,2019




