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Á Complexities of multi-directional power flow & integration into the grid    
 

Á Frequency performance under large generation/load swings    
 ð Lack of inertia increases system sensitivity     
 

Á Integration of non-conventional energy resources  
Å Desire driven by fuel costs and logistics 
Å Intermittency of renewables can impact grid stability  
Å Low overload, short circuit ratings     

 
Á Traditional protection and controls inadequate for distributed generation 
 ð Bi-directional power flows     

 ð Unit level voltage and VAR support     
 ð Fault current contribution     
 ð Island operation     

 
Á Need for a holistic control system to realize full operating potential    
 ð System-level energy optimization (electrical, thermal, loads)   
 ð Unit commitment and dispatch     

 ð Aggregation and system performance     

Challenges of the 21st century power grid . . .  

All of this calls for smarter solutionsç 



Sources: (1) UtilityPoint, by Ethan Cohen 7/18/0  (2) EPRI® Intelligrid 

  Smart grid 
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Economical, Societal and Environmental Sustainability 
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What is a Microgrid System?? 

Need for a Smart Control system to optimize and manage generators, 

energy storage and loads within the Microgrid 

Å A Microgrid is a distribution network that includes local (distributed) generation, load, and 
possibly energy storage (to compensate for renewable intermittency) 

Å It can operate in an islanded mode (open grid connection) 
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Source: Navigant 

Microgrid Classifications 

Sub - Station  
(20+MW) 

Single -facility 
(<2MW) /  

off -the-grid 
system 

Feeder 
 (5 ɬ 20 MW) 

Multi -facility  
(2-5MW)  

Å Large Military bases 

Å University Campuses 

Å Industrial/City/Port 

Å Large Wind or PV 
Integration 

Å Military Bases / Campus 

Å Residential communities 

Å Industrial complex 

Å Distribution-level 
renewable integration 

Å Medical Campus 

Å Resi. Communities 

Å Commercial complex 

Å Industrial facility 

Å Airports 

Å Small remote islands  

Å Commercial buildings 

Å Small Hospitals 

Å Small University 
Campuses 

(Source: IEEE) 
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Microgrid Drivers & Beneficiaries  

MILITARY 
Bases w/ Critical  
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INDUSTRIAL  
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Ports 

Remote Grid 
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Institutional / District  
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Hospitals  
Utility Microgrids  

Convergence of environment, energy cost/efficiency, security, and system reliability prove 
to be the key drivers for Microgrids . . . 
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Energy Cost , Environmental Impact and Improved Reliability ç 
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Solution will provide:  
ÅSustainable Energy Microgrid 

ÅIncrease renewables 
ÅDecrease fossil generation / emissions 

ÅSustainable Water 
ÅCleaner & efficient potable / process water 

ÅIntelligently managed as an energy resource 
ÅSustainable Healthcare 

ÅRemote medical clinic solution 
Å Digital imaging & diagnostics 

Å Digitally connected to major medical 
centers �² triage, virtual healthcare  

 
 

Providing holistic sustainability solutions on an optimized energy foundation  

Sustainable Energy 


