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•Conventional SCADA System (Supervisory Control 
And Data Acquisition system) senses and controls 
operational perturbations in pressure, flow rate, 
temperature, etc. But sensors are installed at key 
components such as pump stations, but usually not 
in  pipe networks.
•Nexed generation SCADA system will have sensors 
in pipe network to identify pipe damage in real time.
•Challenge: must cover a vast area, transmit sensor 
data long distance to a control center, need a large 
number of robust sensors, and power supply for 
sensing and data transmission.  
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Damage Identification Methodology
Water Head Gradient-Based

(Invasive)
Change in Acceleration-Based

(Non-Invasive)

Develop Contour Map of
D = Absolute WHG

Identify Damaged Link 
between Two Adjacent Joints 

with Locally Maximum D

Identify Damaged Link 
between Two Adjacent Joints 

with Locally Maximum Change 
in Acceleration

Develop Contour Map of
Change in Acceleration

Experimentally 
verified
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Setup for Preliminary Experiment

(a) Photo of PVC Water Pipe Network

(b) Dimension of PVC Water Pipe 
Network and locations where 17 Eco 

sensors
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Acceleration Data Measured by Eco Nodes
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Simulation Results for a Miniature Water Pipe Network

Acceleration Data Measured by Eco Nodes
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(a) Top View                                    (b) Side View
DuraNode

MEMS* based DuraNode and Eco

(a) On the finger               (b) Side View                  (c) Top View

Eco
* Micro Electro Mechanical system
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Specifications of Eco and Base Station

Base Station
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Conclusions:
 Proof of concept 1s achieved by small scale 
experiment

Future Research:

 Large Scale Laboratory Experiment (100 ft X 100 ft, 
4 in diameter PVC pipe)

 Field Experiment 

 Development of Next Generation SCADA
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