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Overview

What are grid enhancing technologies?

Grid-enhancing technologies (GETs) include dynamic line rating, dynamic
transformer rating, power flow control, topology optimization, advanced
conductor technology, energy storage system and demand response. These
GETs can be integrated individually or as groups into energy systems to
reduce congestion and increase security. 

What are energy management systems & optimization methods?

Energy management systems (EMSs) and optimization methods are required
to effectively and safely utilize energy storage as a flexible grid asset that can
provide multiple grid services. The EMS needs to be able to accommodate a
variety of use cases and regulatory environments. 

How can grid-enhancing technologies reduce transmission congestion?

Renewable energy source integration into energy systems can contribute to
transmission congestion, which requires time-consuming and capital-intensive
upgrades to address. Grid-enhancing technologies (GETs) can increase the
capacity of grids with minimal investment, preventing congestion and
curtailment of renewable energy. 

Can distributed grid-scale battery energy storage improve congestion
management?

Distributed grid-scale battery energy storage systems enable operators to
shift power flows and remedy congestion through virtual power lines and grid
boosters. This paper includes battery energy storage systems in a combined
preventive and curative congestion management optimization.
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Integrated energy management for
enhanced grid flexibility: ...

Oct 30, 2024 · This study explores the
enhancement of electric grid flexibility and the
realization of smart grid objectives through the
integration of renewable energy (RE) resources
and energy ...

Operation strategies of battery energy
storage systems for ...

Dec 29, 2022 · This paper includes battery
energy storage systems in a combined
preventive and curative congestion management
optimization. First, it analyzes the impact of the
two ...

Integrated energy management for
enhanced grid flexibility: ...

Keywords: Smart distribution grid, Transmission
system, Bi-level optimization, Renewable
resources, Energy storage system, Demand side
management Highlights o Integrated energy ...

Planning of distributed energy storage
with the coordination ...

Dec 4, 2024 · 2.1 Stochastic bi-level investment
model The proposed bi-level optimization model
for distributed energy storage planning is
illustrated in Figure 1. The upper level addresses
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the ...

High-Spatial Resolution Transmission
and Storage ...

Dec 6, 2024 · Abstract--Transmission Expansion
Planning (TEP) is the pro-cess of optimizing the
development and upgrade of the power grid to
ensure reliable, eficient, and cost-effective ...

Energy storage optimization planning
algorithm for transmission ...

Dec 5, 2025 · This paper presents energy storage-
based approaches for integrating renewable
energy and monitoring transmission line ice.
Coordinated transmission and storage planning
...

Optimizing Energy Storage Solutions for
Grid Resilience: A  

Jan 14, 2025 · The evolving energy landscape,
driven by increasing demands and the growing
integration of renewables, necessitates a
dynamic adjustment of the energy grid. To
enhance ...
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Energy Management and Optimization
Methods for Grid Energy Storage  

Aug 24, 2017 · Energy management systems
(EMSs) and optimization methods are required to
effectively and safely utilize energy storage as a
flexible grid asset that can provide multiple ...

Grid-enhancing technologies for clean
energy systems 

Jan 15, 2025 · GETs include dynamic line ratings,
dynamic transformer ratings, power flow
controls, topology optimization, advanced
conductor technologies, energy storage systems,
...

Optimal investment of energy storage as
an alternative transmission  

Mar 3, 2023 · This paper presents a modeling
framework that supports energy storage, with a
particular focus on pumped storage hydropower,
to be considered in the transmission planning ...
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