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International Microgrids Symposium 
Niagara 

October 20-21, 2016 
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Microgrid projects investment 
ranking : 3rd highest 
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Canadian Smart Microgrid Research Network 
2016 Highlight 

 Theme 1: Microgrid Operation 
and Control (Prof. Iravani, U, 
Toronto) 

 Theme 2: Microgrid Planning, 
Optimization and Regulatory 
Issues (Prof. Joos, U. McGill) 

 Theme 3: Communication and 
information Technologies (Prof. 
Meng, U New Brunswick) 

 12 research projects - Trained 
over 80 graduate students 
over 5 years 

  Final Report Canadian Microgrid Research Network   
http://www.smart-microgrid.ca/wp-content/uploads/2015/10/Annual-Report-Year-5-FINAL_WEBSITE.pdf  
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 Northern Remote community microgrid R&D  
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Lutsel K’e Solar Project Tour - 
First Community Owned PPA in 
NWT 
  Hosted by the Government of Northwest Territories.  

 The second biennial Renewables in Remote Microgrids (RiRM) 
conference Organized by the Pembina Institute in collaboration with 
Participants included 25 First Nation community representatives; 
research institutions; all levels of Canadian government; U.S. 
government (federal and Alaska); utilities; technology, engineering, 
extraction, and manufacturing firms; project managers; and 
environmental non-profits for a total of 150 attendees. 
 Proceedings and presentations available : 
http://gogreen.bullfrogpower.com/microgrids2015-home  

http://www.bullfrogpower.com/remotemicrogrids2015/
http://www.bullfrogpower.com/remotemicrogrids2015/
http://gogreen.bullfrogpower.com/microgrids2015-home
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NRCan Technical Expert Interest Group -
Remote Microgrids 

 Share expertise and lessons learnt from past 
and active remote microgrid projects.   

 Identify R&D gaps and needs in the area of 
remote microgrids.  

 Establish collaboration amongst group 
members. 

 Seek international collaboration on integration of 
renewable energy for Island and remote 
microgrids 
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For more information, contact : 
Lisa Dignard-Bailey 
Director, Integration of Renewable and Distributed Energy Resources Program 
NRCan / CanmetENERGY 
1615 Lionel Boulet, Varennes Quebec, Canada 
Email: lisa.dignard@canada.ca 
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Office of Electricity 
Delivery & Energy 
Reliability 

Overview of Microgrid Research and 
Development in the United States 

Dan Ton, Program Manager 
Power Systems Engineering Research and Development  

Standing in for Dan Ton: Abraham Ellis, Sandia National Laboratories 



Office of Electricity Delivery and Energy Reliability 

MISSION: The Office of Electricity Delivery and Energy 
Reliability (OE) drives electric grid modernization and 
resiliency in the energy infrastructure.  

U.S. Department of Energy          
Office of Electricity (OE) 

 OE leads the Department of 

Energy’s efforts to ensure a 

resilient, reliable, and flexible 

electricity system. 

 OE serves as the Energy Sector 

Specific lead for Federal 

emergency response. 
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Technology 
Innovation 

Institutional 
Support & 
Alignment 

Security & 
Resilience 

Grid Modernization 



Office of Electricity Delivery and Energy Reliability 

The future grid provides a critical platform for U.S. prosperity, 
competitiveness, and innovation in a global clean energy economy.  It 
must deliver reliable, affordable, and clean electricity to consumers 
where they want it, when they want it, how they want it. 

Achieve Public Policy 
Objectives 

 
• 80% clean electricity 

by 2035 
• State RPS and EEPS 

mandates 
• Access to reliable, 

affordable electricity 
• Climate adaptation 

and resilience 

Sustain Economic 
Growth and Innovation 

 
• New energy products 

and services  
• Efficient markets 
• Reduce barriers for 

new technologies 
• Clean energy jobs 

Mitigate Risks and 
Secure the Nation 

 
• Extreme weather 
• Cyber threats 
• Physical attacks 
• Natural disasters 
• Fuel and supply 

diversity 
• Aging infrastructure 

Grid Modernization Vision 
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Office of Electricity Delivery and Energy Reliability 

Smart Grid R&D Program Areas 

 
Resilient Electric Grid R&D  

For enhanced grid resilience 
 

Implement high-priority R&D projects identified 
in the resilient grid roadmap, developed in a 
broad stakeholder workshop in 2014 and finalized 
during the QER in 2015. 
 
 

 

 
Microgrid R&D  

For commercial viability, reliability, and resiliency 
 
Continue R&D pathway to support achieving the 
DOE program goals (in reliability, efficiency,  
CO2 reduction, and cost effectiveness) and 
implementing the DOE CAP strategy, leading to 
creating a smarter and more resilient grid and 
community. 
 
 
 

 

Market-Based Control Signals  
Enabling economical and flexible stability 

 
Develop simulation tools for the impact of 
transactive control, establish valuation basis for 
customer-delivered and grid-delivered energy 
services, and assess how to achieve a more 
distributed customer-driven grid. 
 
 

 

 
Advanced Distribution  

Management System (ADMS)  
Providing better control and visibility 

 
Develop architectures that integrate new & 
existing applications across the utility enterprise 
to accommodate rapid and complex 
communications/interactions between D&T; 
develop operational control strategies using 
advanced analytics. 
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Office of Electricity Delivery and Energy Reliability 
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2021 2019 2018 2017 2016 2015 2013 2012 2011 2009 2014 2020 

2016 

• Grid-interactive controller (steady state & transient) 

• FY14 FOA projects (meeting DOE targets & resilience) 

Control, Coordination, & Protection 

Niche Applications 

• >15% Peak load reduction  
(Renewable & Distributed Systems Integration) 

• Military (energy surety microgrids & SPIDERS) 

Planning & Design 
•  Microgrid Design Toolset (MDT) 

•  Commercial applications of ESM  
    (states and regions) 

• Field demo down-selected FY14 FOA projects 
• DC microgrids 

Operational Optimization for Single Microgrid 

• Integrated microgrids  
   (AC only, DC only,  and AC/DC hybrids) 

Operational Optimization for Multiple Microgrids 

Multi-Year Plan R&D Timeline 



Office of Electricity Delivery and Energy Reliability 

Microgrid Research, Development,                
and System Design (Project DE-FOA-997) 

FY16 FY15 FY14 FY17 

Awards finalization 

Project Objective:  Advance microgrid system designs (<10MW) and control functionalities to (a) Reduce 
outage time of critical loads by >98% at a cost comparable to non-integrated baseline solutions 
(uninterruptible power supply + diesel generator) (2) Reduce emissions by >20% (3) Improve system 
energy efficiencies by >20%, and (4) Meet community-defined resilience objectives. 

• 7 Partnered projects 
• >$12M in total investment (includes 33% industry cost share) 
• 2-year project timeline, including 18-month R&D and 6-month testing, data collection, and analysis 

Selection 
announcement, 
8 Sept 

Final test plan, 9 
mos from award 

Testing completed for technical 
feasibility & economic performance 

Downselection for field demo 

Issue date, 
31 Jan 
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Program by the numbers: 

Total generation capacity:  83 MW  

Renewables:  5.4 MW (Photovoltaic and Wind)  

Energy Storage:  5.5 MW 

Combined Heat and Power (CHP):  44 MW 

Fuel Cell:  13 MW 



Office of Electricity Delivery and Energy Reliability 

Active OE Microgrid R&D Projects 
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• Networked Microgrids  

• Microgrid Cybersecurity  

• Microgrid Protection  

• Microgrid Controller HIL Testing Platform 

• Codes and Standards Development 

– IEEE P2030.7 (Specification of Microgrid Controllers)  

– IEEE P2030.8 (Testing of Microgrid Controllers) 

 

 



Office of Electricity Delivery and Energy Reliability 

Microgrids:   
Integral to a Smart City 

Picture courtesy of: Smart Grid 2030 
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