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Abstract: The optical signals obtained from fibre Bragg grating sensors attached on utility systems are similar to 
recording patients’ pulses which provide valuable information on these systems for diagnostic and prognostic 
purposes.  In 2014, an extensive city-wide fibre Bragg grating sensing network was installed in Hong Kong to monitor 
all the trains running in the city, permits railway operators to record critical information such as wheel flats, wheel 
cracks, train suspension problems, load unbalance, etc.  Such system with the capability to measure multitudes of 
diverse physical and electrical parameters over wide area along many kilometers of optical fibers could provide a 
truly Smart Railway System that will herald a safer railway industry with reduced maintenance cost, optimized 
performance and capacity.   

Fibre Bragg grating sensing technology has proven to be amazingly versatile for railways and is gaining 
acceptance in the wind turbine industry.  The concept of distributed or quasi-distributed sensing is mainly promoted 
by optical fibres.  In these sensing systems, a single optical fibre could serve as a distributed sensor replacing 
hundreds of conventional point sensors.  Fibre Bragg gratings can be employed, via appropriate transducers, to 
measure a multitude of widely different parameters such as temperature, strain, vibration, acceleration, inclination, 
magnetic field, etc.  Fiber Bragg grating sensors are intrinsic optical fiber sensors using optical fiber both as sensing 
elements and signal transmission, and therefore not susceptible to electromagnetic interference.  Such sensing 
systems are suitable for the utility industry where EMI/RFI is generally a major concern. 
 

 
Figure 1: Different approaches to monitor conditions of wind turbines employing fibre  

Bragg grating sensing networks. 
 

Modern wind turbines are getting bigger and offshore turbines with blades up to 100-m long are being 
developed to generate 10-12 MW – enough to supply electricity up to 11,000 average European households.  Such 
huge investment makes in-service monitoring of wind turbines an absolute necessity to improve reliability, efficiency 
and life-cycle, and subsequently improving the lost production factor performance.  Remote access monitoring is ideal 
to check conditions and predict major failures of wind turbines because most wind turbines are located in remote 
locations.  Distributed optical fiber sensing system that employed fibre Bragg grating sensors possesses many unique 
features, suitable for monitoring various components of wind turbines and the supporting towers.  

Optical fiber sensing networks do not contain any electrical or active components on the field.  The sensors and 
transmission fibers are non-conductors of electricity, non-corrosive and long-reach (>10’s km).   These attributes are 
essential for the development of a cost-effective and reliable integrated monitoring system with remote sensing capability. 

In practice, a single measurement system with multiple fibre Bragg grating sensors to measure temperature, 
strain, vibration, and acceleration can be realized, to monitor conditions of rotor blades, bearings, and structural 
health of the supporting towers.  This talk will focus on the fibre Bragg grating sensing technologies and their 
application for wind turbine monitoring. 
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