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Next-generation geothermal energy: Promise,
progress, and challenges

Geothermal energy, a clean, continuous energy
source accessible in many locations, has been
slow to catch on. Nearly 2,000 years ago, the
Romans made extensive use of geothermal 

MATHEMATICAL MODELING AND ADVANCED
CONTROL 

With the rapid increase in renewable energy
integration, conventional inverters are finding it
difficult to maintain stable voltage and
frequency. In contrast, grid-forming inverters
actively regulate these 

Power Grid Frequency Regulation with
BESS

Modern energy systems require increasingly
sophisticated solutions for power grid frequency
regulation, with Battery Energy Storage Systems
(BESS) emerging as 

How artificial intelligence can help achieve a
clean energy future

A look at how AI can be used to help support the
clean energy transition by helping to manage
power grid operations, plan infrastructure
investments, guide the development of novel 

Frequency Deadband Control of Grid-forming
Energy Storage Inverter 
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Therefore, in this paper, the performance of PFR
control in the GFM-ES inverter is analyzed in
detail first. Then, the FDB is implemented for
GFM inverters with various types of
synchronization methods, 

Grid-Forming Inverters for Frequency Support in
Power 

This paper presents the implementation of the
Grid-Forming (GFM) control technique in
renewable energy source inverters to
synchronize with the 

A new approach could fractionate crude oil using
much less energy

MIT engineers developed a membrane that filters
the components of crude oil by their molecular
size, an advance that could dramatically reduce
the amount of energy needed for crude oil 

Using liquid air for grid-scale energy
storage 

Liquid air energy storage could be the lowest-
cost solution for ensuring a reliable power supply
on a future grid dominated by carbon-free yet
intermittent energy sources, according to a new 

Evelyn Wang: A new energy source at MIT 

As MIT's first vice president for energy and
climate, Evelyn Wang is working to broaden
MIT's research portfolio, scale up existing
innovations, seek new breakthroughs, and
channel 

What's the best way to expand the US electricity
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grid?

Growing energy demand means the U.S. will
almost certainly have to expand its electricity
grid in coming years. What's the best way to do
this? A new study by MIT researchers examines 

Frequency Deadband Control of Grid-
forming Energy 

This brief proposes a new current saturation
strategy (CSS) for grid-forming (GFM) inverters to
comply with the existing low-voltage ride-
through 

What is Frequency Regulation in Energy
Storage?

Learn how energy storage frequency regulation
enhances grid stability, balances supply and
demand, and provides fast-response ancillary 

Frequency regulation and stability enhancement
of inverter-based  

This study aims to investigate efficient strategies
for frequency regulation and dynamic stability
enhancement in power systems with high
penetration of inverter-based renewable energy
sources.

Coordinated Frequency Regulation in Grid-
Forming Storage Network 

Abstract Inverter-based storages are poised to
play a prominent role in future power grids with
massive renewable generation. Grid-forming
inverters (GFMs) are emerging as a dominant
technology with 
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New facility to accelerate materials solutions for
fusion energy

The new Schmidt Laboratory for Materials in
Nuclear Technologies (LMNT) at the MIT Plasma
Science and Fusion Center accelerates fusion
materials testing using cyclotron proton beam 

Energy storage system and applications in power
system frequency 

Among various grid services, frequency
regulation particularly benefits from ESSs due to
their rapid response and control capability. This
review provides a structured analysis of four 

Explained: Generative AI's environmental
impact 

MIT News explores the environmental and
sustainability implications of generative AI
technologies and applications.

New materials could boost the energy efficiency
of microelectronics

MIT researchers developed a new fabrication
method that could enable them to stack multiple
active components, like transistors and memory
units, on top of an existing circuit, which 

MIT Energy Initiative conference spotlights
research  

At the MIT Energy Initiative's Annual Research
Conference, industry leaders agreed
collaboration is key to advancing critical
technologies amidst a changing energy
landscape.
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Model Predictive Control-Based Load-
Frequency 

The effectiveness of the proposed frequency
regulation algorithm is finally validated by
comprehensive simulations and analyses based
on a 
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