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1. Ultrasonic Source:  Guided wave collar

El
ec

tr
ic

 T
ra

ns
ce

iv
er

Fi
be

r A
co

us
tic

  S
en

so
r

2. Ultrasonic Source:  PZT patch

RESULTS

 Fiber-optic Acoustic Sensor
(All fiber MZI) 

Core-diameter mismatch)

 Remote bonding technique
 Qualitative detection of acoustic event amplitude
 Freq. bandwidth > 1 MHz

• A PZT patch is moveable
• Fiber sensor is Fixed

A PZT Patch
- Resonance f= 75 kHz
- size = 15 mm x 10 mm x 1 mm

Tone-burst signal:
• F =32 kHz
• Cycle =5
• Sampling Rate = 1 MHz

-> Torsional mode (symmetric wave) is excited by the UGW collar 
on the pipe surface.
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 Pipelines Infrastructure Monitoring

Production

Storages

Consumer

• Natural Gas, Oil Transport & Storages
• > 300k miles of distribution network
• > 50% built after World war II
• Aging and tend to deteriorate due to corrosion etc.
• Raptures occurs -> Leaks  -> Explosion!!

https://www.nbcnews.com/id/wbna39107965

< Network of major U.S. natural gas pipelines in 2009 >

• Lightweight / embeddable in composite material
• Explosion- and electrical-proof
• Can work upto 1000 oC temperature
• Passive devices
• Point, quasi-distributed and fully-distributed sensing

 Fiber-optic Sensors (FOS) Technology
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INTRODUCTION

 Fiber Sensors R&D @ Ohodnicki Lab

DAMAGED DETECTION OF PIPE

Custom Benchtop Interrogators 
• Acoustics and Vibration -> DAS and Q-DAS
• Strain and Temperature -> OFDR and FBG sensors

Commercial Interrogators

• Distributed Acoustic Sensor (DAS)
• Distributed Temperature sensor (DTS)
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