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Development of Contactless Measurement Methods Using Optical Displacement Sensors

INSS JOURNAL Vol. 22 2015 RV-1

Yo R ALE 2 W 2 BCE IR E) 00 FEF fl il s ik &
i S 2 18 D B 7€

for Piping Vibration and Measurement Instruments
il % (Akira Maekawa) *!

EH R NREEITCIIRMIC L 2EE O FTHEEIBE MEINTE L, ZORMIE %=
FKIRIZBGIET % 72012, BB ORBISIIEIITON TS, HERN S, FEEITICES fA1E
T HEE R MEICRIERECMETE B HEIRD SN TE 7, AWIZETIE, e IFEE Mz i it
R 2 FEORENS I EEEIREL, RELLFRIESTHlERE A L2 T
77y TiRERE X OERIEIC X D MGEOREE, RELHRE, ER LTSI E TR
BICHRTIEZ S DICERTHETE 72 SNSOREDNS, R L FTENIIEEIN O ERAE
DOIRFEN % TG RETH D, P ORI ETE LI EZHSNI L,

F—U—F  EEMEREIGED, bR RE, St A 4 — &, LED, RUEIRE), IREHISTINE,
ANDIERCE, RRERIIGE, MEAETE, K E

Abstract In nuclear power plants, a number of failure events of piping due to vibration
fatigue were reported. Vibration stress of piping is measured to prevent its fatigue failures.
Easier handling and more efficient measurement methods have been still desirable for evaluating
a number of piping in the plants. The present studies have proposed two kinds of methods to
measure vibration stress using optical contactless displacement sensors and have developed
devices to measure the vibration stress based on the proposed methods. As a result of verification
using mock-up piping system and actual piping in the nuclear power plants, the measurement
accuracies of the proposed methods and the current method were nearly equal and the proposed
methods provided further faster measurement than the current method. These results revealed
the proposed methods could evaluate the vibration stress in the actual piping of plants sufficiently
and efficiently.

Keywords Contactless vibration measurement, Optical contactless displacement sensor, Light-emitting
diode, LED, Piping vibration, Vibration stress measurement, Small-bore pipe, Short time measure-
ment, Handy handling, Portable measurement instrument
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