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based on hardware testings has not been t

What is a grid-following inverter?

inverter can also synchronize to each other depending on their wrtual |nert|a values
Are grid-forming inverters a promising solution for future power systems? %ﬂ

As the penetration of renewable energy generation increases,grid-forming (GFM) inverters are deemed to be
a promising solution for future power systems. Howeve

Are grid-following inverters a threat to a hybrid power system?

The potential threatof grid-following inverters on the low-frequency mode of the grid-forming inverter is
revealed. The steady-state operating conditions on the stability of the hybrid system are examined
thoroughly. A security region is established for the stability assessment of hybrid power system.

Do grid-forming inverters have a role in renewable penetration?

Grid-forming inverters (GFMIs) will have a crucial rolewith the increase in renewable penetration during the
coming years. This thesis aims to study the modeling approach and control technique of a GFM inverter in an
islanded grid.

Do inverters respond to grid disturbances?

In recent years,the fast power injection capabilities of inverters responding to grid disturbancesto compensate

for the inertial response of SGs is becoming increasingly necessary . There are two types of inverters that
provide such fast response capabilities: grid-following (GFL) inverters and grid-forming (GFM) inverters .
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Abstract: ??ost grid-forming and grid-following
inverters contain an LCL output filter and an internal
current controller. The resonant nature of the filter
interferes with the injection of high-quality grid
currents, degrades disturbance rejection, and
compromises stability.

In high renewable penetrated power systems, both
grid-forming (GFL) and grid-following (GFM)
inverters play an important role in maintaining the
system stability and economic operation. However,
the two kinds of inverters exhibit distinct dynamic
characteristics; thus, interconnecting them in a close
electrical distance may cause the stability

To address this issue, a mixed GFM and
grid-following inverter scheme is proposed, where
the GFM inverter is prioritized to provide active

power to support the grid frequency while the GFL
???

2MW /5MWh
Customizable
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There are two types of inverters that provide such
fast response capabilities: grid-following (GFL)
inverters and grid-forming (GFM) inverters [10]. GFL
inverters are inverters with current source

characteristics that are widely used today. They
attempt to maintain active/reactive power constant
in a transient time frame.

Analysis shows that the grid-forming and
grid-following inverters are duals of each other in
several ways including a) synchronization

SN

\ o B controllers: frequency droop control and
phase-locked loop ??7?

Considering the stability characteristics of
grid-following (GFL) inverters when the grid is
relatively weak, the application of grid-forming
(GFM) controls becomes imperative in enhancing
the stability of the entire power plant.
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BMS Wiring Diagram

In order to address this issue, this chapter presents
some relevant concepts for implementing
grid-following and grid-forming power converters. In

this way, after reviewing some basis on PV and

wind generation, this chapter discusses about the

operation principle of such power converters,
reviewing some fundamentals on grid
synchronization

Analysis shows that the grid-forming and
grid-following inverters are duals of each other in
jQOOkWh several ways including a) synchronization
controllers: frequency droop control and
phase-locked loop (PLL); b) grid-interfacing
°- characteristics: current-following voltage-forming

and voltage-following current-forming; c) swing
characteristics: current
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To address this issue, a mixed GFM and

T v 3 L . grid-following inverter scheme is proposed, where
%: ii ”'“’““ ~ : the GFM inverter is prioritized to provide active
o S s : - power to support the grid frequency while the GFL

inverter is prioritized to provide reactive power to
support the grid voltage.
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Grid-forming inverters (GFMIs) will have a crucial
role with the increase in renewable penetration
during the coming years. This thesis aims to study
the modeling approach and control

Considering the stability characteristics of
grid-following (GFL) inverters when the grid is
relatively weak, the application of grid-forming
(GFM) controls becomes imperative in enhancing
the stability of the entire power plant.

Analysis shows that the grid-forming and
grid-following inverters are duals of each other in
several ways including a) synchronization
controllers: frequency droop control and
phase-locked loop (PLL); b) grid-interfacing

TRl

characteristics: current-following voltage-forming
and voltage-following current-forming; c) swing
characteristics: current
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