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SNL Project Role

• Provide advanced controls to minimize diesel fuel 
usage and operation time with flexible tactical 
microgrid configurations

• Deploying an innovative multi-layer distributed 
control architecture
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Multi-Agent System Design

• Power Management Agent interprets energy system 
measurements and sends control commands

• Agent paired with Microgrid Module and coordinates 
power flow with peer Agents
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Hamiltonian Control Design

• Satisfies power stability 
criteria across multiple 
microgrids 

• Reduced order models 
developed to match 
tactical microgrid module 
specifications

• Problem formulation with 
circuit equations provide 
storage control actions  



Page 5

Optimization Engine

• Coordinates operation of multiple generators, 
loads, buses, and storage devices

• Software agents request optimization solutions 
using measured and possible system states

• Supports multiple microgrid configurations
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Preliminary Control Results

• Results based on tactical 
microgrid module setup

• Optimization accounts for 
load profile by storing energy 
then meeting demand

• Cost functions allow selection 
of appropriate generation

• Cost functions support 
minimizing fuel usage
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Estimating Diesel Fuel Consumption

• Developed spreadsheet to calculate fuel 
consumption 

• Supports control strategy evaluation for various 
load profiles
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Preliminary Models: MATLAB Simulink

• MatLab Simulink model development started to 
characterize tactical mobile microgrids

• Models requires further definition and refinement 
at microgrid interconnections

• Models will be translated to real time simulation 
environments

• Multi-agent system controls will receive 
measurements and send controls to simulated 
models
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Next Steps

• Validate reduced order model congruence with 
detailed system representation

• Improve the multi-agent system and optimization 
control implementation specific to demonstration 
scenarios

• Proceed with Software Licensing/Sharing to Luxco 
and KIER for multi-agent system and Optizelle 
specializations
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Remaining Major Tasks


