.“
:::‘:'_.‘;. SOLAR o

A-Core Container

Total number of grid-connected
inverters for communication
base stations in the United
States

A -"'—'"_““""""-"'"’"-“"1‘.—'!.Dl'\" - ooy

Lo E—— e




.. SOLAR o
S Page 2/4

Overview

For this roadmap, we focus on a specific family of grid-forming inverter control
approaches that do not rely on an external voltage source (i.e., no phase-
locked loop) and that can share load without explicit communications.

For this roadmap, we focus on a specific family of grid-forming inverter control
approaches that do not rely on an external voltage source (i.e., no phase-
locked loop) and that can share load without explicit communications.

Most important for our purposes, many of these new resources are connected
to the power system through power electronic inverters rather than spinning
electromechanical machines. Collectively, we refer to these generation
technologies as inverter-based resources.1 This report is intended to provide.

In today’s rapidly changing energy landscape, achieving a more carbon-free
grid will rely upon the efficient coordination of numerous distributed energy
resources (DERs) such as solar, wind, storage, and loads. This new paradigm
is a significant operational shift from how coordination of.

he phys-ical characteristics of synchronous machines. The fundamental form
and feasible functionalities of power systems are rapidly evolving as more
inverter-based resou ces (IBRs)1 are integrated into the power system [1]. To
manage this situation today, system operators and utilities need.

The Universal Interoperability for Grid-Forming Inverters (UNIFI) Consortium is
co-led by the National Renewable Energy Laboratory, the University of Texas-
Austin, and the Electric Power Research Institute. This material is based upon
work supported by the U.S. Department of Energy's Office of.

In 2011, EPRI began a four-year effort under the Department of Energy (DOE)
SunShot Initiative: Solar Energy Grid Integration Systems - Advanced
Concepts (SEGIS-AC) to demonstrate smart inverters with utility
communication systems. The project had five key activities: development of
new advanced PV.

This research roadmap is intended to fill the knowledge gap by providing a
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system view of grid-forming inverter-based resource controls and their impact
on grid stability, which we believe is central to meeting some of the
challenges to operating the future North American electric power
system.Should we transition to a grid with more inverter-based resources?

Transitioning to a grid with more inverter-based resources poses major
challenges because the operation of future power systems must be based on
a combination of the physical properties and control responses of traditional,
large synchronous generators as well as those of numerous and diverse
inverter-based resources (see Figure ES-1).

What is universal interoperability for grid-forming inverters?

To this end, the UNiversal Interoperability for grid-Forming Inverters (UNIFI)
Consortium is addressing fundamental challenges facing the integration of
GFM inverters in electric grids alongside rotating machines and other IBRs.

Will inverters provide grid-forming services?

This multiyear perspective recognizes that the scale and scope of the types of
power systems for which inverters will be called on to provide grid-forming
services will and should begin modestly.

What is a grid forming inverter?

In contrast, grid-forming units are predominantly used for voltage regulation
instead of current regulation, reactive power can vary for voltage support, and
grid-forming inverters natively provide uninterrupted power during islanded
conditions.25.

Are inverter controls grid-following or grid-forming?

Specifically, this roadmap recognizes that inverter controls today are
predominantly grid-following and that future power systems will involve a mix
of inverter-based resources with both grid-following and grid-forming control
capabilities.

What is a grid-forming inverter roadmap?
The core of the roadmap consists of a review of current research and an
outline of research needs related to five grid-forming inverter topics:

frequency control, voltage control, system protection, fault ride-through and
voltage recovery, and modeling and simulation.
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Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://www.a-core.pl
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