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Message From the ARIES
External Advisory Board

When we look across America’s energy landscape, the future couldn’t be
brighter. We're seeing record growth in electric demand, a dynamic blend

of generation sources, and cutting-edge technology driving progress. It's a
time to harness the vast energy resources this great nation has and to boldly
innovate—while also ensuring we keep America safe and secure. ARIES
stands out as the premier platform for leading this charge.

Thanks to its unmatched ability to simulate real-world conditions, ARIES
has guided the way forward for every new energy trend, breakthrough
technology, or emerging challenge. Over the last five years, ARIES has
empowered utilities to restore grid reliability when there was no other
solution and shown rural communities how smart microgrids can save
money and spark growth.

Above all, ARIES is a powerful tool for managing risk. That's what matters
today: Utilities, operators, local governments, and businesses face an
energy sector that's changing faster than ever before. They need to run
scenarios in a safe, simulated environment. They need to be confident that
their investments are wise and their systems remain reliable and secure.
Simply put, there’s never been a more important time for ARIES to help keep
America’s energy future strong.

Adrienne Lotto,

ARIES External Advisory Board Chair
Senior Vice President of Grid Security, Technical & Operations Services

American Public Power Association
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ARIES APPROACH

Advanced Research on Integrated Energy Systems
(ARIES) at the National Laboratory of the Rockies (NLR)
is the U.S. Department of Energy’s (DOE’s) test bed for
energy system demonstration and de-risking. ARIES
comprises the largest collection of physical and digital
assets in the DOE laboratory complex, supporting
flexible configuration across a broad range of energy
scenarios.

'f-:—' ESnet —— Connection to National Labs

Real-World Energy Data

Physically, ARIES features a vast and robust generation
fleet, with associated integrated hardware, to replicate
all aspects of modern power systems. Digitally, ARIES
can scale simulations into the million-node domain.
The ARIES Cyber Range builds on these capabilities

to study cyber threats through characterization,
detection, consequence, and response solutions. Users
define their objectives—Ilike reliability, affordability, or
security—while on-site experts adapt ARIES to match
those scenarios. This versatile approach advances DOE
priorities related to load growth, resource expansion,
and system stability.




ARIES VISION: Anticipating &
Addressing Future Energy Needs

The U.S. energy system is experiencing rapid changes—from the expansive growth in data center loads
to increasing system interdependencies. Utilities are demanding more from data, digital controls, and
communications to improve energy services. ARIES provides a platform for system-level research to
anticipate and address future energy needs, including:

Energy Security: Geopolitical developments, aging infrastructure, supply
chain shifts, and cyber threats all pose increased security risks. ARIES offers
an evaluation platform to visualize these risks and design new approaches
to strengthen the nation’s energy security.

See how NASA and ARIES are evaluating energy security on page 13.

System Reliability: ARIES makes it possible to assess systems integration
opportunities across all energy generation types and sectors, combining
multiple pathways as part of a roadmap to meet the nation’s expansive
growth in data center loads and industrial energy needs.

See how data center operators are using ARIES to balance energy demand
on page 15.

De-Risking Deployment: By replicating energy scenarios at any scale, ARIES
can optimize system design to get more out of our infrastructure. This high-
fidelity view of any system reduces the risk for energy planners and operators,
enabling faster technology deployment and more affordable access to energy.

See how ARIES is de-risking deployment for emerging energy technologies in
Alaska and Hawaii on page 17.




*

Fiscal Year 2025 at a Glance

204 ARIES research projects
> 600 Cross-lab collaborative researchers

1 8 DOE offices engaged

3 7 active industry partners

7%
DOE Other

. 12%

Research Funding at ARIES CESER
65%
5% CMEI

OE

*CMEI funding reflects former EERE office and programs.
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ARIES Research Extends
Across 18 DOE Offices 2.2% OCED

2.8% BTO 1.8% FECM
4.7% OE 1.7% ARPA-E

4.7% EGI 1.1% GTO
5.2% WETO 1.0% ITO
/0.9% FEMP
6.6% WPTO 0.8% GDO
° — 0.4%BETO
.2% AMMTO

10.7% 16.5%
TPP V7O
12.6%
CESER 13.3%
SETO
12.8% HFTO
ARIES Support Across
Research Priorities
11%
Industrial Energy
34%
Energy
Storage
22%
Hybrid Energy
Systems

7%
Cybersecurity

. 18%

Future Energy
Infrastructure

8%
Power Electronics

List of Acronyms

AMMTO Advanced Materials and
Manufacturing Technologies Office

ARPA-E Advanced Research Projects
Agency-Energy

BETO Bioenergy Technologies Office
BTO Building Technologies Office

CESER Office of Cybersecurity, Energy
Security, and Emergency Response

CMEI Office of Critical Minerals and
Energy Innovation

DOE U.S. Department of Energy

EERE Office of Energy Efficiency and
Renewable Energy

EGI Energy Grid Integration

FECM Office of Fossil Energy and Carbon
Management

FEMP Federal Energy Management
Program

GDO Grid Deployment Office

GTO Geothermal Technologies Office

HFTO Hydrogen and Fuel Cell
Technologies Office

ITO Industrial Technologies Office

OCED Office of Clean Energy
Demonstrations

OE Office of Electricity

SETO Solar Energy Technologies Office
TPP Technical Partnership Projects

VTO Vehicle Technologies Office

WETO Wind Energy Technologies Office
WPTO Water Power Technologies Office




ARIES CAPABILITIES

Significant support from federal stakeholders and
industry partners over the past five years has enabled
NLR to increase the value of ARIES with new, more
advanced capabilities. Today, ARIES comprises 200+
physical assets across NLR's Flatirons Campus and
Energy Systems Integration Facility, a 44-petaflop
high-performance computer, and a state-of-
the-art Virtual Emulation Environment. More

than just a catalog of tools, ARIES is distinguished by
how these capabilities work together as a seamlessly
integrated research platform. Think of ARIES as a flexible
research sandbox, offering plug-and-play components
that capture thermal, electrical, mechanical, and
instrumentation data to generate unparalleled realism
for complex grid scenarios. As a national hub, ARIES
also extends beyond NLR to connect complementary
capabilities from other national laboratories and

industry partners.
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The following ARIES capabilities are key to our configurable approach to

evaluating large-scale, integrated energy systems.

Cyber Range

The Cyber Range is a cyber-physical modeling, simulation, and emulation
platform that is uniquely designed to study the cybersecurity of energy
systems. Over the past five years, ARIES Cyber Range capabilities have
expanded in scope, scale, and fidelity to assess cyber and physical energy
systems with a dedicated Energy Security and Resilience Laboratory for

cybersecurity research and demonstration across NLR campuses.

Digital Real-Time Simulator (DRTS)

With one of the largest DRTS clusters available for energy research in the
United States, ARIES integrates digital and physical energy systems for
real-time, high-fidelity grid emulation. Recent upgrades have expanded
DRTS capacity to emulate up to 5,000 devices and create digital twins
that mirror the behavior of large, interconnected grids. This powerful
platform helps demonstrate the efficacy of new control strategies and
technologies tied to system reliability and operational confidence before

deployment in the field.

Federated Architecture for Secure and
Transactive Distributed Energy Resource
Management Solutions (FAST-DERMS)

FAST-DERMS provides utilities with a secure, flexible framework for
managing distributed energy resources at scale. Using a federated,
hierarchical control approach, it enables coordination among utilities,
aggregators, and market systems without centralized control. This lab-
tested, technology-agnostic solution helps utilities modernize operations

and improve reliability in increasingly dynamic power systems.


https://www.nlr.gov/aries/capabilities
https://www.nlr.gov/security-resilience/cyber-range

Power Electronics Grid Interface

(PEGI) Platform

PEGI offers rigorous testing of advanced power electronics technologies
under real grid conditions. Its controllable environment allows researchers

to study grid stability, protection, and fault responses at millisecond
timescales. By replicating critical operating scenarios, PEGI helps de-risk

new technologies and strengthen the future power grid. Recent upgrades
include a 2-megawatt (MW) photovoltaic array grid-forming inverter, a 2-MW
synchronous machine, and a 13.2-kilovolt (kV) impedance network allowing

research on grid performance with multiple types of generation technologies.

Advanced Distribution Management Systems
(ADMS) Test Bed

The ADMS Test Bed provides a realistic, hardware-in-the-loop environment
for evaluating and validating utility management systems, including ADMS
and DERMS platforms. By integrating live hardware, building load models,
and commercial vendor technologies, it allows utilities to co-simulate
complex grid operations under real-world conditions. These capabilities
help assess next-generation distribution systems and improve operational

reliability across unique utility networks.

Real-Time Hydropower Emulation Platform

ARIES hydropower emulation research combines megawatt-scale hardware,
hydropower data, and real-time simulation to test and refine hydropower
control strategies under realistic operating conditions. With dual 1.25-MW
dynamometers, researchers can emulate multimegawatt generation behavior
to assess stability, fault response, and dispatch control. The result is a safer,

lower-risk pathway to modernizing hydropower for potential grid integration.




Controllable Grid Interfaces (CGls)

The ARIES CGls—rated at 7 megavolt-amperes (MVA) and 20 MVA—support
customizable research on high-power microgrids and hybrid energy systems at
132 kV AC, 34.5 kV AC, or 4.5 kV DC. By safely replicating real-world conditions
such as outages, islanded operation, and variable loads, the CGls allow partners to
validate technologies for grid stability, security, and interconnection compliance.
Together, they provide a high-confidence environment for de-risking complex,

high-power energy solutions.

Megawatt-Scale Hydrogen Fuel Cell Systems

ARIES features fully integrated hydrogen generation, storage, and fuel cell systems
to support research on energy security and long-duration power solutions. With
1.25 MW of electrolysis, 600 kilograms of storage, and 1T MW of fuel cell generation,
researchers can study hydrogen's role in critical power and grid resilience
applications. Recent upgrades include containerized systems for flexible, scalable

testing of grid-forming hydrogen technologies.

Energy Storage & Charging Assets

ARIES incorporates megawatt-scale energy storage and high-power charging
systems that mirror real-world field deployments. These assets equip researchers
with tools to develop and validate secure control strategies for coordinated energy
management across vehicles, buildings, and grids. Assets include a 1-MW/1-
megwatt-hour lithium-ion battery, custom DC-DC charging systems, and the

ability to emulate integrated microgrid systems up to 10 MW at medium voltage.

Microgrid Controller Test Bed

The Microgrid Controller Test Bed facilitates modeling, simulation, and hardware-
in-the-loop validation of interconnected energy systems that can operate
independently or with the grid. Researchers use this platform to refine control
strategies for islanding, dispatch, and fault recovery. These capabilities support

the development of reliable, adaptable microgrids that can enhance operational
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security in critical, energy-intensive settings.
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ARIES FISCAL YEAR 2025
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ENERGY SECURITY

Industry Previews and Improves
Platform for Compounded Hazard
Emulation

When adversaries exploit a weakened energy system, such

as during a natural hazard, the consequences multiply. A new
threat-to-consequence platform uses the ARIES Cyber Range,
plus power systems and infrastructure modeling, to create the
full spectrum of compounding hazards, providing users the
ability to emulate threat-informed, worst-case scenarios across
all energy technologies. NLR scientists presented this platform
to industry and the ARIES External Advisory Board, whose input
is helping mature it to higher levels of operational fidelity.

This is the only experimental platform of its kind for studying
integrated security and resilience challenges at scale, and it is
set to support a new value stream of secure-by-design

energy systems.

ARIES Cyber Range

NASA and NLR Launch Analysis Into
Airports as Energy Nodes

Airports are a hub for travel—could they also be a hub for
energy? The ANodes project uses a mix of virtual and physical

emulation, plus partner demonstrations, to prove the possibility

of airports supplying energy services beyond transit. With
locally sited generation, airports could supply their own loads
and, when needed, the loads of surrounding cities. This work

resonates for rural areas, which may be at greater risk of outages

when their remote lines fail but are nearly always serviced by
regional airports. As U.S. airports expect electric demand to

quintuple in the next 20 years, ANodes will provide an essential

knowledge base on how distributed energy resources can
bolster grid reliability and offer backup power.

Innovators of Autonomous Security
Build New Basis for Cyber Resilience

With an ever-growing number of connected devices, projected
to soon be in the billions, the role of automated cyber resilience
is increasingly important. NLR is leading this work with original
artificial intelligence (Al) algorithms, post-quantum security,

and formal verification at the most fundamental levels of
cybersecurity science. By inventing and proving automated
security methods on emulated cyber networks, the team has
built a foundation for future U.S. energy resilience, response, and
communications. Their work will be shared and standardized
across the wider energy industry.

ARIES Cyber Range







Company Shows It Can Add Data
Capacity Without Costs to Grid

Verrus, an owner, designer, builder, and operator of data

center capacity, proved on hyper-real emulations that its

power optimization software has a double-play for the grid: It
can positively strengthen the electrical quality while avoiding
costly build-out of utility infrastructure. The demonstration is

a landmark in the design and planning of data centers, which
otherwise require large-scale, long-term utility expansion. Verrus
will use its validation from the ARIES demo to expand its product
to more U.S. data centers.

DRTS | Microgrid Controller Test Bed | Energy Storage Assets

Utility Confirms Transmission Reliability
for Inverter-Based Generation

With a single transmission line often carrying more than 1
gigawatt of energy from inverter-based resource plants, Xcel
Energy sought ARIES capabilities to evaluate the generation
tie-line stability and protection-relaying performance for critical
contingencies. Inverter-based resources present fundamentally
distinct electrical characteristics and capabilities that utilities

are still seeking to understand, which is why Xcel proactively
assessed the reliability of a high-capacity transmission line.

With ARIES, Xcel addressed a specific stability challenge and also
prepared for broader large-scale transmission build-outs.

DRTS | PEGI | Energy Storage Assets

Florida Utility Receives High-Fidelity
Proof of Grid Reliability

Florida Power & Light expects major growth in inverter-based
generation in the next seven years. However, the inverters the
utility uses are a black box, meaning important details about the
inverter performance are unknown. This issue is common across
the power sector, creating reliability risks. Florida Power & Light
turned to ARIES for its drop-in validation, in which the inverter
can plug into a replica grid and run through all the scenarios
the utility expects in its service territory related to power system
stability and protection reliability. With this validation, Florida
Power & Light has confidence to add more generation and

the ability to use advanced inverter functions to enhance grid
resilience and power quality.

PEGI

Multi-Lab Team Demonstrates Grid
Management Software for Resource
Flexibility and Aggregation

Southern Company is investigating infrastructure investments
and management strategies to meet its growing energy resource
portfolio. An NLR team demonstrated how utility-scale batteries
coupled with FAST-DERMS aggregation controls developed by
Lawrence Berkeley National Laboratory can achieve Southern
Company'’s aims to maximize local consumption of distributed
energy resources. The demonstrations were supported by Pacific
Northwest National Laboratory and software providers Oracle
and Qualus LLC. Device aggregation leverages distributed assets
to support grid operations, but first, utilities need assurance

that the proposed approach maintains safe grid conditions.

This project proved that aggregation of distributed resources is
feasible for a large utility and provided the controls to employ it.

FAST-DERMS | ADMS
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Remote Alaskan City Seeks ARIES To
Optimize Hydro-Powered Microgrid

In Sitka, Alaska, managing a hydro-powered microgrid

is complex, with growing demand from sources such as
new housing, a new hospital, the fishing industry, and
shore power for cruise ships. Through the DOE Energy to
Communities (E2C) program, Sitka is assessing how to
leverage its hydroelectric infrastructure to make energy
more affordable and manage long-term supply risks. Using
a digital twin, ARIES and the national laboratories helped
Sitka emulate its microgrid system and test plans for real-
world decisions, including preventive maintenance and
load growth. As a model for other remote U.S. communities,
Sitka is showing how modeling, analysis, and emulation can
transform municipally owned microgrids with benefits in
affordability and reliability.

DRTS | Real-Time Hydropower Emulation

Kauai Prevents Oscillations and
Adds Local Power With Pioneering
Stability Tools

Grid operators everywhere are managing a new generation
landscape, including changing power system inertia. The
SAPPHIRE project presented a way to assess grid inertia
anywhere and at any time, which is exactly what the Kauai
Island Utility Cooperative needed when it built more

local generation to avoid expensive energy imports. First
demonstrating the inertia estimation tool on a scaled-down
ARIES replica of its grid and then deploying it live on Kauai
Island, the cooperative discovered it could quantify and tune
stability using assets it already operated.

DRTS | CGI | Energy Storage Assets

ARIES Assessment Explores Stationary
Energy Applications for a Heavy-Duty
Fuel Cell Generator

A megawatt-scale hydrogen system installed over

a three-year collaboration with Toyota Motor North
America is helping lower the market entry cost barrier

for industry partners needing at-scale evaluation prior to
commercialization. This system includes a 1-MW proton
exchange membrane (PEM) fuel cell generator that is
integrated with a 1.25-MW PEM electrolyzer and gaseous
hydrogen storage at NLR’s Flatirons Campus to demonstrate
direct hydrogen production, energy storage, power
production, and grid integration at the megawatt scale. As
part of this testing, researchers completed control system
and data acquisition modifications, resulting in a successful
24-hour unattended operation of the system.

Hydrogen Fuel Cell System




TECHNOLOGY COMMERCIALIZATION

NLR Patents Cyberattack

Detection and Response Tool

Using Al technology and the ARIES Cyber Range, NLR'’s patented
Cybersecurity Situational Awareness Tool (CySAT) serves as an

early warning system against cyberattacks. Alongside detection,
CySAT provides real-time grid performance analysis and decision-
making capabilities to help system operators and engineers rapidly
diagnose and respond to anomalies. The open-source tool was
developed with industry advisors Berkshire Hathaway Energy,
Eaton, PJM Interconnection, and Waterfall Security.

Geothermal Company Moves NLR Drilling Tech
Toward Commercialization

GA Dirilling, a geothermal drilling company, is using ARIES to
field-test an NLR-developed technology that could increase the
speed and lower the cost of hard rock drilling. Initially developed
with ARPA-E, the drill hammers through the hot, hard rock of
geothermal wells using a custom alternator design and leveraging
the comparative weakness of rock in tension for faster drilling.

Vendor Showcases NLR Co-Simulation

to Power Sector

Spirae worked with NLR engineers on the ADMS Test Bed to
co-simulate the activity of aggregators and distribution grid
operations in one fast and flexible model. Spirae demonstrated the
tool and its benefits for distributed energy resource management
to the power sector at DISTRIBUTECH 2025 and the 2025 Microgrid
Knowledge Conference.

TotalEnergies Licenses NLR Tool for High-Powered
Electric Vehicle Charging

TotalEnergies is using NLR’s EVI-EnSitePy tool to explore
architectures for a high-power charging site capable of supporting
multiple vehicles and heavy-duty trucks. The Python-based
software developed as part of ARIES can model and analyze
different charging station designs, load profiles, energy estimation,
and control optimization.
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Software Copyrighted in
Fiscal Year 2025:

SWR-23-89 CAIRO (Customer Affordability,
Incentives, and Rates Optimization Model)

SWR-25-06 Ambient-Signal-Based Inertia
Monitoring Tool for Power Systems

SWR-24-84 RESCue Model

SWR-25-07 EVI-EnSitePy (Electric Vehicle
Infrastructure Energy Estimation and Site
Optimization Tool in Python)

SWR-25-09 SiM4DC (Simulation Models
for a High-Power DC Distributed Charging
Hub)

SWR-25-16 Scheduler Modeling of IBR
Plants for Providing Ancillary Services

SWR-25-17 Real-Time Dispatcher for a
Distributed Energy Resource Power Plant To
Provide Grid Services

SWR-25-22 HOPE (Hybrid and Optimized
Energy and Power Management for DC
Distributed EV Charging Hubs)

SWR-25-56 Implementation of ISO 15118-
202 messages within EVerest EV Charging
Open Source Framework
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ARIES IN ACTION

The Energy Threat Analysis Center

Led by the DOE Office of Cybersecurity, Energy Security, and
Emergency Response, the Energy Threat Analysis Center
facilitates in-person collaboration between government and
the energy sector in the mutual interest of securing critical
energy infrastructure. Leveraging reference architectures
developed with the ARIES Cyber Range, NLR conducts quick-
turn impact assessments on replicas of partners’ operational
environments. This analysis helps partners understand

how emerging threats could impact their systems. The core
partners, co-located at ETAC's base at NLR, include Avangrid,
Berkshire Hathaway Energy, Consolidated Edison, Electricity
Information Sharing and Analysis Center, NextEra Energy,
Southern California Edison, Southern Company Services Inc.,
and Xcel Energy.

Industry Workshops

NLR hosts networking events to demonstrate ARIES
applications for the power sector and beyond. This year,
utilities from across the country convened for the ADMS

Test Bed Workshop, and the Aggregation and Grid
Security Workshop attracted independent power producers,
cybersecurity vendors, and standards development
organizations. NLR’s annual Partner Forum focused on
meeting power demand for data centers.

Live Demonstrations

NLR hosted live demonstrations throughout the year, where
researchers seamlessly ran ARIES experiments in real time.
NLR energy security and resilience researchers simulated
the scenario of a cyberattack on the power grid of Austin,
Texas, opportunistically striking during a tropical storm.
NLR consulted with DOE office directors to select two new
scenarios of high national security interest in Northern
Virginia and Hawaii to analyze the potential impact of
compounding hazards on the energy system.

In March 2025, NLR led a live demonstration of a modular
microgrid building block using ARIES physical and digital
assets, which linked megawatts of hardware resources
with a digital twin power system. In addition to offering a
novel microgrid configuration informed by a large number
of partners, the experiment was the first comprehensive
assessment of the building block’s functionality, system
stability, and performance, moving the standardized prototype
closer to commercialization. Another large-scale collaboration
was the December 2024 grid recovery demonstration using
SuperLab to link dozens of physical assets and hundreds of
simulated ones across five DOE laboratories.

Finally, ARIES researchers showed how a mix of generation
sources can serve the unique power demand from advanced
computing. Using historical energy data from an Al partner,
the team revealed how firm capacity and fast-response
resources complement each other to meet a data center’s
large, variable loads.

Work With Us

NLR partners with commercial and
noncommercial organizations,
including national security and
defense, to use ARIES to validate
advanced energy technologies for
practical applications. Learn more
about partnering with NLR.


https://www.energy.gov/ceser/energy-threat-analysis-center-0
https://www.nlr.gov/news/detail/features/2025/powering-data-nrel-partner-forum-puts-everything-on-the-table
https://www.nlr.gov/workingwithus/our-partners

NEW CONTROL CENTER FACILITY

The new ARIES Control Center at NLR'’s Flatirons Campus serves

as a hub for utilities, operators, and companies to oversee power
system demonstrations, visualize and analyze results, and collaborate
with project teams. The ARIES Control Center features immersive
workstations, a wall-spanning display for situation awareness, direct
visuals of ARIES physical assets, high-speed ESnet connections to other
national laboratories, and the cyber-physical emulation controls that
allow ARIES to support partners with energy security, reliability, and de-
risking challenges.

« Multifunctional central hub for on-site and remote grid
integration research control, data collection, visualization, and
analysis across diverse research portfolios

+ Main control room
- Eightimmersive workstations

- Video wall measuring 20 feet by 10 feet for data display and
situation awareness

- Expansive views of entire Flatirons Campus site
+ Device Characterization (low power) Laboratory
- State-of-the-art conference rooms

- Extensive DRTS facilities, including CGlI digital twin, Real-Time
Digital Simulator, Opal, and Typhoon systems

« Connection to Energy Systems Integration Facility at NLR's
South Table Mountain Campus and other national laboratories
through a high-speed data connection (ESnet)
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Message From the National Laboratory
of the Rockies

The opportunities and challenges facing the energy landscape are dynamic.
Electricity demand is rapidly increasing and will continue to rise for the foreseeable
future. It is clear that the growth of artificial intelligence and data centers—while
protecting critical infrastructure—will be a focus for the United States and around
the world. It is up to us to determine the most efficient, effective, and affordable
pathways to integrate diverse energy generation and load management to ensure
an affordable, reliable, and secure grid.

Independent testing and validation of new energy technologies and their impact
on energy systems will be key to providing increased energy generation while
ensuring system reliability and security. We believe that NLR and the ARIES
platform capabilities will be critical and central to resolving energy system and
operational challenges. NLR's combination of physical testing with high-fidelity
emulation at scale provides the data and objective analysis needed by national,
regional, and local stakeholders to make informed decisions—faster.

Looking at the research ARIES has enabled in the past year and the support it has
received from the Department of Energy and industry partners, I'm confident that
its value and impact will only continue to grow.

Jud Virden,

Director, National Laboratory of the Rockies

President, Alliance for Energy Innovation
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DOE Program Advisors

Brian Hunter, ARIES co-lead and
Hydrogen and Fuel Cell Technologies
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NLR works with organizations—
large and small—to advance
energy system innovation and
integration. You can partner with
ARIES to test, validate, and scale
next-generation energy systems

under real-world conditions.
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