Dr. KINZO KISHIDA

Neubrex Co Ltd K obe- Japan

Distributed Pressure System (DPS) Based on
High Precision Brillouin Sensing Technology

*High resolution is absolutely necessary for
high precision
*Temperature and Strain

*Totally SM fiber scheme leads to economic, NEUBREX

stable, long distance solution L ke mecemvED.
*Fiber cable is the system — it is the sensor, is CONTAINED THEREIN ARE CONFIDENTIAL A0 T
the communication line, is all you need

PURPOSE WHATSOEVER, EXCEPT WITH THE PRIOR
WRITTEN PERMISSION FROM NEUBREX.
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Underground Fuel Storage Sealed by Water
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Pressure of underground water will seal the fuel in liquid phase for long time.
As long as the water is exist, The storage is safe
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Reaction of DPS In water
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DPS design and lab calibration
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Whole SM Fiber Optical Scheme
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10cm may be the essential request for DTSS
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GUI DEMO
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INEUBREX

Field Test

Installation

===

Extend to building
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DPDT=

Distributed Pressure and
Distributed Temperature
System

Spec:

Max. Pressure Range: 2MPa (200m)

Max. temperature  : 45 (°C)

Bz
¥T

Pressure precision : +0.01MPa (1m)

Application:
Underground Storage of fuel
EPS

Dam

0 02 o
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Principle o
B Stimulated Brillouin Scattering (SBS) cw
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BOTDA For distributed strain measuring

INEUBREX

Peak of local frequency represent the magnitude of strain

(temperature)
Bril!F)}Jin gain spectrum
Strain
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Brillouin Gain Spectrum (BGS)
Spatial Resolution (SP) is decided by the length of pump pulse
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NeubreScope Based on PPP technology

INEUBREX
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Spectrum by Simple Pulse Pump sampling interval: 10 MHz
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Spectrum by Pulse PrePump

Sampling interval: 10 MHz
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Strain distribution obtained by PPP

Sampling interval: 5 cm
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1400 T ;

Position C \ ‘ ‘ ‘ ‘
e
T e S e .

B T |
w : | | | | | |
= - | | | | | |
TOB00 [ N A
S B : : | | | |
+’ ~ 1+ | | | | |
2 400 [ I:T),Q,SJI[QD,B%,,,,, ,,,,,, i"""""ﬁ ,,,,,,,,,,, i"""""ﬁ ,,,,,,,,,,,
- Position A | 3 3 3 3
200 | i
0
-200
0 1 2 3 4 5 6 7
Position(m)

Calculated strain values (from BGS spectrum)

Www.neubrex.com 15

Give you a feel




DPS, High quality signal ~ecihex
processing is developed
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Progress Measured by Repeatability
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NEUBRESCOPE NBX-6000

INEUBREX

Spatial Resolution: less than 10cm
Strain Precision . 25 u € (£0.0025%)
Repeatability : +15 1 € (£0.0015%)
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VEUBREX

" Cut edge Technology of PPP-BOTDA NBX-6020:
2cm Spatial Resolution
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The only one commercialized high precision DTSS

Technical details and comparison

Feature PPP-BOTDA conventional
Spatial resolution 10cm im

Max. available 10cm resolution 1km X
measurement

distance 1m resolution 30km 10km
Strain accuracy 251 € Approx. 100 i €
Temperature accuracy 0.6C 1C
Measurement time 3min 2min
Repeatability 10u e S0u e?

Measurement distance vs. resolution

Resolution (cm) 10 20 30 50 100
Pulse time (ns) 1 2 3 5 10
measurement distance (km) 1 5 10 20 30
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10cm, =25 €

INEUBREX
=> High resolution and High accuracy and High Speed
=> Strain.” Temperature./ Pressure combine
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Temperature changes during operation
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Mechanical strain changes during operation without thermal effect
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Neubrex Solution
A full SM FO system for smart structure

Submarine cable Horiguchi et al, NTT(1989)
*SP~100m

rirst Generation o e

Application to Ando Co., Ltd NTT(1992 ~2002)
Civil engineering *SP~1m
: =Portable
S@@@ﬁ@/ @@ﬁ@f@(ﬂ@ﬁ «Strain Precision 100pe
Application to metal structures «SP<10cm
NEUBRESCOPE eStrain Precision<1Ope
NEUBRESTATION  *Structural Health
2ns for 5km NEUBREGATE  Monitoring system
liirel Cesmarzition
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