[image: image1.wmf][image: image2.wmf][image: image3.wmf][image: image4.wmf][image: image5.png]


[image: image6.png]“VEL"vs. "REF"

w o
T = |l

[ I

B 0s. P

i P

Aoy %o

20 20

g
2oz foz
o o

200

5000

7500 10000 12500 15000 175001800 2500 50007500 10000 12500 15000 1750013200
— Vit
00 b coneus /]
1| st Vet s
1000 1 ek Vit e 7
g o - T Esttoskiocsionty i
g g f| concmmonents
8 so00. - g
2 T 2 v | 38| Ly 2%
0o
00
2000 =
5t A 157- el ] .
O e s s o000 12800 w0 tai 0w sho 7 o0 o s e
Sty Open fEaveaE SR
StatEauene = 2553 StopFEGuE * 11

e | e





Description of Technology:  The U. S. Army Engineer Research and Development Center’s Construction Engineering Research Laboratory (ERDC-CERL) co-developed acoustic emission leak detection technology to accurately locate and estimate the size of leaks.  The acoustic instrument that is used operates at 15,000 Hz and uses coincidence detection to locate leaks. This device resulted from a project under the Strategic Environmental Research and Development (SERDP) program.  The objective was to develop and demonstrate acoustic techniques for accurately locating small (0.1 gallon per hour) leaks in underground petroleum pipelines. The acoustic instrument that was developed showed the capability to locate (within a few feet) 12 gph leaks with a sensor spacing of up to 650 feet, and 0.75 gph leaks with a sensor spacing of 50 feet. One very positive aspect of this instrument is that it can operate in spite of flow noise and noise caused by vehicular traffic on roads next to pipes being monitored. Drawbacks of this instrument are that it requires cables to connect the instrument to the sensors, and that it does not work as well in plastic pipes because of the high attenuation in such pipes.
Details of Technology Implementation:  A minimum of two sensors bracketing the leak is required for leak location.  A third sensor not bracketing the leak gives velocity for more accurate location estimates.  The three sensors have specific names:  Reference, Position, and Velocity.  The Reference (Ref) sensor is the middle sensor and all distances are measured relative to this sensor.  The sensors may be as far as 2000 feet apart.  The Position (Pos) sensor is  positioned to the right of the Reference sensor, and the Velocity (Vel) sensor is positioned to the left of the Reference sensor.  

Leak-Location Algorithm
:  Pipeline leaks always generate random, continuous acoustic signals, but the strength and frequency content of these leak signals will change with pipe diameter, pipe material, fuel type, and propagation mode.  The Coherence Function is used between the Ref & Pos sensors and the Ref & Vel sensors to identify the presence of the leak signal and the best frequency band to exploit.  The leak location analysis is performed in the frequency band with the strongest signal and the most linear phase
.  

Benefits of Technology:  This system is capable of detecting leaks as small as 0.1 gallon per hour.  Implementation of this technique is rapid: it takes only about one hour to investigate one mile of pipeline. This technology pinpoints leaks for a small fraction of the excavation used in the conventional approach.

Points of Contact:  Vincent Hock, ERDC-CERL, P. O. Box 9005, Champaign, IL 61826-9005, COMM: 217-373-6753, Toll-Free 800-USACERL, E-mail: v-hock@cecer.army.mil  Sean Morefield, ERDC-CERL, P. O. Box 9005, Champaign, IL 61826-9005, COMM: 217-352-6511 x7317, Toll-Free 800-USACERL, E-mail: s-morefield@cecer.army.mil  

Left:  Signal processing software, showing a characteristic leak signal at the leak location.


Left Center: Leak Detected on Pinon Canyon Ft. Carson Maneuver Site Water Line, Trinidad, CO. 


Right Center: Sensor installed on a pipeline at Ft. Carson


Right: Acoustic Signal Processor
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PROBLEM:   Leaks in buried pipes are difficult to locate using current technology. 


TECHNOLOGY:  State of the art signal processing to pinpoint small leaks (less than 0.1 gallon per hour) in direct buried water, fuel, heating and cooling distribution systems


DEMO SITES:  Ft. Campbell, KY; Ft. Carson, CO; Ft. Drum, NY; Ft. Stewart, GA


BENEFITS:  Avoids excess water and energy loss, with corresponding monetary losses.


Helps optimize O&M funds.  Helps the Army efficiently maintain underground pipelines including fuel systems, potable water, and central heating and cooling distribution piping, as well as fire protection deluge lines.  This detection technique is particularly useful on fuel pipelines where the environmental impact of even small leaks is significant.
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