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Power Plant Challenges 

• Conflicting goals of reliable low cost energy and 
climate change mitigation 

• Large investment in current infrastructure 

• Little implementation of information technologies 



Sensors ... 

• will be “free”   

• will be small (lick ‘n stick) 

• will be smart 

• will be ubiquitous 



Low cost improvements in sensing for control and 
condition monitoring can result in big improvements 
in cost and carbon emissions 



• “… develop the understandings, 
algorithms, and control strategies 
needed to utilize large-scale, high-
density sensor networks in advanced 
power plants.” 

• Develop techniques for the                   
“… synchronization of heterogeneous 
sensors with widely varying capabilities 
using strategies based on self-
organization.”  



1. Develop smart fiber-based sensors 

2. Demonstrate and understand how multiple sensors 
can improve combustion measurements 

3. Develop stigmeric controls for process systems 

4. Large scale demonstration of stigmeric controls 

Efforts 



1. Optical Wireless Sensor Network (WSN) node 
developed 

2. Smart system-on-a-chip multifunctional sensor 
platform demonstrated for pressure, temperature, 
chemical, and acoustic measurements 

3. Smart system-on-a-chip multifunctional sensor 
demonstrated for multiplexed fiber Bragg grating 
sensors 

Smart Fiber-based Sensors 



 



1. Studied multiple homogeneous sensors for source 
identification 

2. Simulations of geometry arrangement and source 
identification performed 

3. Experimental studies of geometry arrangement 
and source identification performed 

Multiple Sensor 
Demonstration 



Acoustic Measurements of Combustor 
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Stigmergy 

Agents interact with each other through the structure 
under construction (modifying their local 
environment) 



Previous Work 

Most efforts have focused on sign-based stigmeric 
methods such as the ant colony optimization 
algorithm 

• network optimization  

• scheduling problems 



Sign-based Sematectonic 

Ant colony Worn down trails 

Collective 
construction 

Quantitative 

Qualitative 



Collective construction problem 



Collective construction problem 



High 
Performance 
Project 









FY 2012 ICE can mimic and follow MESA 

FY 2013 ICE controls MESA 
 
Sensor and Control Strategies tested 
on ICE 
 

FY 2014 Testing of new sensor and control 
strategies in the MESA-ICE facility 

Three Steps 


