4. FBG ( Fiber Bragg Grating ) Sensors

v Safety evaluation of structures
v Long-term strain measurements of the structures
v’ Strain and stress measurements of the structures strain
measurements of the structures by external forces
v’ Deformation measurement of the outside of the structures or of its body
v High sensitivity due to the use of wavelength setting bolts
v Easy to install on a curved surface or slope by applying ball joints
v Possible to install sensors by connecting in succession
on the same axis
v’ Easily replaceable and reusable

Example of connection in

succession

“USA, EU, China, Japan, Canada patents” registered

Wavelength set division

Model FBG-ST-330 Strain(pe) VS AWavelength(nm) 1 S'ET-/; __ y S_ET-E; __
~ No, perating Wavelengt No perating Wavelengt
Fore s N 250~1,500 s g range (nm) range (nm)
(Decision depend on the use) y:821.01806)/ 1| 15111~1516.2 1| 15141~1519.2
R'=099999 2| 15171~15222 2| 15201~15252
Measurement £2,000 o 3| 1523.1~15282 3] 15261~15312
range(jie) (Decision depend on the use) : : : '
: - 4] 15291~15342 4] 15321~15372
FWHM(-3 dB point) = 0.3 nm Toom 5| 15351~15402 | |5| 15381~15432
Resolution(%.F.S) + 0.05 < / 6| 15411~15462 6| 15441~15492
P 0 gmo 7] 15471~15522 7] 15501~15552
Accuracy(%.F.S) (Depen di; ;)n'us‘er',s demand) 8| 15531~15582 8| 1556.1~15612
P 9 9| 15501~15642 | |9| 15621~15672
Sensitivity(pe) = 1,000pm@ 120g tension L I 10|  1565.1~15702 10| 1568.1~15732
Wavelength(nm) 1511 ~1%0 | |, i 11|  15711~15762 11| 15741~15792
0 12| 1577.1~15822 12| 1580.1~1585.2
Reflectivity(%) =70 00 10 20 30 | h4(.o ) 50 60 70 Bl 15831~15832
. AWavelength (nm « 13 kinds of Set-A, 12 kinds of Set-B.
ten?plzer:::tt::“eg(r) -20 ~ 80 - Can make atotal of 25 kinds from

FBG Strain Sensor.
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4. FBG ( Fiber Bragg Grating ) Sensors

4.2 FBG Mountable Strain Sensor (Serially connectable long gauge)

How to install FBG-ST-330

Though brackets are installed on a curved surface or slope,
by applying ball joints, it can also be easy to install sensor.
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lemg the bottom brackets by anchor bolts
to leave interval like gage length

Sensor Protective duct

Sensor-end Bottom bracket holder

Seating the sensor on the bottom brackets

Upper bracket G
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G Fixing the sensor under upper brackets
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4. FBG ( Fiber Bragg Grating ) Sensors

4.2 FBG Mountable Strain Sensor (Serially connectable long gauge)

How to install FBG-ST-330

Wavelength
Setting Bolt

FBG

measuring target to sensor.
(Possible to perform role of sensor by loosening just two bolts of one side)

Loosening the bolts

Measuring
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SN v The length change of 5mm has been occurred at the measuring sensor

because the gap between sensor protective duct and sensor-end became longer from 3mm to 8mm.
v Our sensor can measure resolution up to 1ue to measure minute displacement.
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4. FBG ( Fiber Bragg Grating ) Sensors

4.2 FBG Mountable Strain Sensor (Serially connectable long gauge)

Examples of FBG-ST-330 installation

Twisted bracket

Sloped bracket

Sloped bracket

Sloped bracket

v" Although the location to install sensors is curved, convex or sloped surface,
it's easy to install our sensor. (Though brackets are installed crooked
or sloped by applying ball joints, it can also be easy to install sensor)
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4. FBG ( Fiber Bragg Grating ) Sensors

4.2 FBG Mountable Strain Sensor (Serially connectable long gauge)

Characteristics of FBG Mountable Strain sensor

> Possible to be precisely measured because part where separation occurs
can move by external forces within the sensor.
» Possible to measure resolution up to 1pe to measure minute displacement.
> The FBG strain sensor is high sensitivity just as the bare FBG is installed.
> Easy to install on curved structures such as tunnels
(By applying ball joints, it can be easy to install sensor on a curved surface or slope)
> Possible to install sensors by connecting in succession on the same axis

Part where separation occurs

from the inside Sensor protective duct
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FBG-ST-330 Connection in succession on the same axis
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4. FBG ( Fiber Bragg Grating ) Sensors

4.2 FBG Mountable Strain Sensor (Serially connectable long gauge) - connecting in succession

Examples of on-site installation of FBG-ST-330

Plate in Nuclear Fixing the bottom brackets by anchor bolts
Power Plant to leave interval like gage length
(At Wolsong of
KOREA)
®
Fixing the sensor under
upper brackets
Assembling
sensor —
Setting in order
@ fixing bottom brackets by volts
@ fixing sensor by volts
® loosening wavelength setting
bolts
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4. FBG ( Fiber Bragg Grating ) Sensors

4.2 FBG Mountable Strain Sensor (Serially connectable long gauge) - connecting in succession
Examples of on-site installation of FBG-ST-330

®

Though brackets are installed
.| [on a curved surface or slope,
s by applying ball joints,
it can also be easy
to install sensor.

®

Installing temperature sensors
for temperature compensation

@

Completing the installation
of sensor after assembling
protective cover

Installing sensors by
connecting in succession

Measuring the deformation of the structure after installing 500mm, 1000mm strain
sensors by connecting in succession
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4. FBG ( Fiber Bragg Grating ) Sensors

4.2 FBG Mountable Strain Sensor (Serially connectable long gauge) - connecting in succession

Wolsong NPP1 Construction Method — procedure to install sensors by connecting together on the same line
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