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About Advanced Research on Integrated Energy 
Systems (ARIES)

• ARIES is a research platform developed by the 
National Renewable Energy Laboratory and 
DOE’s Office of Energy Efficiency and Renewable 
Energy. 

• It was designed to fill a significant gap: there is 
no research platform that can support the 
nation’s transition to a decarbonized energy 
system. 

• Without a safe environment to prove things out, 
we could be introducing significant risk, 
vulnerability, and expense to the electric grid 
and customers.  
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ARIES Research 
Platform 
Cornerstones at 
NREL

Energy Systems Integration Facility (ESIF) 

Flatirons Campus 
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A research platform to accelerate the 
transition to a modern energy system

• Identify the best path to reach local and national 
decarbonization goals 

• Look at system-wide resilience to pinpoint weaknesses 
and solutions

• Troubleshoot and de-risk new technologies before 
they are connected to the electric grid

• Embed cybersecurity as a fundamental layer to all 
research

• Accelerate deployment by providing a research 
platform that can replicate the real-world



ARIES Research Goals & 
Capabilities
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ARIES is Addressing 3 Energy System Technical Challenges

Variability in the physical 
size of new energy 

technologies being added to 
energy system 

Securely controlling large 
numbers (millions to tens of 
millions) of interconnected 

devices 

Integrating multiple diverse 
technologies that have not 
previously worked together

• Primary Goal:  Use ARIES to demonstrate and de-risk a future energy system 
with more than 50% renewable generation by 2030, that is just, affordable, 
flexible, clean, secure, resilient, and reliable.
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ARIES Research Platform Includes 
Different Technologies and Sectors

NREL’s Integrated Energy Systems at Scale Lab at Flatirons Campus



How the ARIES Platform Can 
Support Decarbonization in the 
Off-Road Sector
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Sustainable Transportation Pathways
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Behind the Meter 
Storage

Integrated energy technologies:
• decarbonized buildings
• vehicle charging
• thermal emulator
• building emulator

Behind the Meter Storage Lab at the ESIF
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Hydrogen Fueling Accelerate and de-risk the deployment of 
hydrogen fuel cell transportation technologies
-Station-side infrastructure
-Vehicle-side infrastructure

Behind the Meter Storage Lab at the ESIF

Hydrogen Infrastructure Testing and Research Facility
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De-risking future 
transportation 
systems

Scaling up the ARIES transportation & infrastructure 
systems integration with: 
• High Power EV Charging up to 7MW
• Hydrogen production, fuel cell power, and storage
• Controllable grid interface, microgrids, and renewable 

generation

Flatirons Campus



ARIES Partnerships
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ARIES is 
Connecting 

with 
Research 

Across the 
DOE Lab 
Complex 

Key:

: Strategic National Labs ARIES alignment
: ESnet OSCARS Connection with PNNL (Est. FY21)
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ARIES External Advisory Board Members

Alliance to Save Energy 
PAULA GLOVER
President

Environmental Justice

Berkshire Hathaway
JEFFREY BAUMGARTNER
Senior Advisor

Cyber

City of Los Angeles
LAUREN FABER O’CONNOR
Chief Sustainability Officer

Municipality

Dallas Ft. Worth Airport
ROBERT HORTON
Vice President

Campus Energy Integration

U.S. Department of 
Homeland Security
TERESA POHLMAN
Executive Director

National Association of 
Energy Service Companies 
TIM UNRUH
Executive Director

U.S. Department of Defense
RON SEGA
Dept. of Defense Rep

Systems Integration

Eaton
CHRIS HERBST
Vice President

Vendor

General Motors
GARY SMYTH
ARIES External Advisory Board Chair
Executive Director - Retired

Utilities

Hawaiian Electric Company 
COLTON CHING
Sr. Vice President

Xcel Energy
ALICE JACKSON
President

National Rural Electric 
Cooperative Association 
JIM SPIERS
Sr. Vice President

CooperativeGE
DANIELLE MERFELD
Vice President
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