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crucial to assess the posit'iv’ ribution
achievable through the application of advanced
control strategies to converter-based unitsat :
transmission and distribution l¢ :
perspective, this paper analy

A STATCOM (Static Synchronous Compensator) is
a power electronics based device used in power
system primarily for reactive power compensation
and voltage control. Recently, researchers have
started exploring grid-forming control as an effective
control method for grid-connected converters in
renewable energy-dominated grids. This master's

Grid-ForminG TechnoloGy in enerGy SySTemS
inTeGraTion EnErgy SyStEmS IntEgratlon group iii
Prepared by Julia Matevosyan, Energy Systems
Integration Group Jason MacDowell, GE Energy
Consulting Working Group Members Babak
Badrzadeh, Aurecon Chen Cheng, National Grid
Electricity System Operator Sudipta Dutta, Electric
Power Research Institute Shruti ??7?
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Whilst this GB Grid Forming Best Practice Guide is
published by Electricity System Operator (ESO), it
; wouldn"t have been possible without collaboration
@ ” with the organisations listed STATCOM Static
Synchronous Compensator TIV Transient
impedance value ToR Terms of Reference TSO

Transmission System Operator V2G
Vehicle-To-Grid . 10 1.

Compared to grid-following STATCOM, grid-forming
STATCOM possesses voltage-mode characteristics,
enhancing its stability and proactive voltage support
capability in weak grid conditions. Configuring
STATCOM with energy storage enables it to provide
inertia support and assist in primary frequency

regulation as well. In this paper, the structure and
???

Grid-Forming Control for STATCOMs ??? a Robust
Solution for Networks with a High Share of
Inverter-Based Resources. Download (PDF ??? 1
MB) Download this publication Subscribe to our
mailing list Subscribe to the eCIGRE mailing list to
be informed of the latest publications. Subscribe
now. A not-for-profit organization, CIGRE is a
collaborative
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This paper presents a comprehensive E-STATCOM
phasorial model with grid-forming control (GFM),
incorporating innovative technical advancements
previously unexplored in literature. Specifically, it
introduces a governor model equipped with an
Internal Power System Stabilizer (PSS) and an
Active Current Limiter (ACL), alongside an exciter
model

BMS Wiring Diagram

STATCOM has been used in power systems to
provide dynamic reactive power compensation and
stabilize grid voltage. However, the conventional
control strategy of STATCOM has shortcomings

such as slow current response speed and stable
problems in weak grids. Aiming at the application
scenario of the grid with the HVDC receiving side,
this paper proposes an ???

= DOI: 10.1109/TPWRD.2024.3476913 Corpus ID:
273280100; A Variable Virtual Impedance Current

Limitation Strategy of Grid-Forming Energy
Storage-STATCOM @article{Wang2024AVV,
titte={A Variable Virtual Impedance Current
Limitation Strategy of Grid-Forming Energy
Storage-STATCOM}, author={Feng Wang and
Jianzhong Xu and Gen Li}, journal={IEEE
Transactions ???
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A grid-forming (GFM) control scheme is applied to a
modular multilevel converter (MMC) which operates
as a static synchronous compensator (STATCOM)
in the medium voltage grid. The energy stored in the
submodule capacitors is utilized as virtual inertia to
provide active power infeed or absorption in case of
grid disturbances. It is studied how the control
scheme impacts ???

grid-forming characteristics. In order to ensure
stable grid operation even with a high share of
converter -based generation from 60% to 100%, the
four German transmission system operators have
agreed on seven basic characteristics of
grid-forming converters, the ???

Grid Forming (GFM) technologies are essential
tools in enabling the transition to a more sustainable
grid and integrating renewables. Compared to
conventional Grid Following (GFL) technologies,
GFM technologies offer significant improvements in
terms of fault current injection, system strength
contribution, and the ability to operate in weak grids.
The GFM ???
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o Combining STATCOM and energy storage for the
new green energy landscape. Login. Global | EN
The grid-forming capabilities of our MACH ???
ﬁ Control System makes SVC Light Enhanced
adaptable to rapidly evolving grid conditions. Get to
know more about SVC Light Enhanced Part of

i . category Press Release

The dc-link voltage synchronization (DCVS) can be
o o applied in the grid-forming static synchronous
compensator (STATCOM) to realize dc-link voltage
regulation and synchronization with the grid
simultaneously. However, DCVS may lead to low
frequency oscillation (LFO) of grid-forming
STATCOM. To analyze and resolve the LFO issues
of grid ???

Download Citation | On Dec 9, 2022, Zhichang
Yang and others published Control Design of Grid
Forming STATCOM for Grid with HYDC Receiving
Side | Find, read and cite all the research you need
on
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In December 2020, the four German TSOs
collectively published a position paper titled "Need
to Develop Grid-Forming STATCOM Systems." The
position paper communicates a need for between
23,000 and 28,000 Mvar of controllable reactive
power capacity and emphasizes the need for GFM
technologies in both the German and broader
European grids

With emerging grid-forming techniques, GFM
converters, e.g. BESS and STATCOM, will be also
connected to the same PCC, providing
grid-supporting functionalities and mitigating power
oscillation related to high penetration of GFL
converters. The equivalent model of a grid node
with M GFL converters and N GFM converters is
shown in Fig. 1 (a

Mit dem Begriff Grid-Forming wird beschrieben, wie
eine Stromerzeugungsanlage mit dem Stromnetz
zusammenarbeitet, um es stabil zu halten und somit
die Versorgungssicherheit zu gew?hrleisten.
Konventionelle Grosskraftwerke mit

Synchrongeneratoren sind bisher die einzigen
Stromerzeugungsanlagen mit der Grid-forming ??7?

1L |
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STATCOM is a superior solution in grids with high

¥ . renewable share ??? STATCOM technology in
| general with better performance compared to SVC
_I o l technology. ??? Grid forming functionality of the
- _I]W STATCOM technology is necessary to be future

ready and to have a stable operation in weak grids.
??? Maintenance: Effort for SVC is higher than for
STATCOM

grid-following grid-forming Fast roll-out of
grid-forming control necessary to maintain stable
conditions *of the total generation of the remaining
island Source: Lehner et al. SUE-Project
presentation, entso-e RDIC Workshop 2020-02-27
STATCOM Strategy 1 GRID PLANNING 2 Share of
m%\‘ : PEI generation* Power Exchange* <40 % >80 %

~100 % 10 % 50 %

This repository contains the PowerFactory models
of Grid-Forming and Grid-Following model
implemented in a 4-bus benchmark system, which is
used in our ISGT paper: Y. Wu, G. Verbi?? and A.
S. Ahmadyar, "Modelling of Grid-forming Inverters
for Power System Applications in DIgSILENT
PowerFactory
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- OSMOSE WP3: definition of grid forming capability
E = rrrryrrTTIITTYY 1 Immediate means subcycle. A5 ms maximal
[ o [! _ response time threshold could be adopted as
- \ié——!—! proposed in GC0137 STATCOM VSC - ESS
p Synchronous Machine WPP. Title: C4_PS3_Q3.16
Author: Carmen CARDOZO Subject: Group
\\\\\\é_ _ Discussion Meeting C4 - Power system technical

performance Created Date: 9/2/2022 10

A detailed small-signal analysis, based on the
system's eigenvalues, participation factors and
mode shapes, is then performed in a reduced
system for different converter penetrations, showing
that

Grid forming control for various IBRs Study
Committee C4 Power System Technical
Performance Preferential Subject 3, Q17 How are
various generation technologies including the
BESS, wind turbines, solar inverters, VSC HVDC
and STATCOMs are compared with regard to the
ease of implementation and system stability impact
when equipped
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- In December 2020, the four German TSOs
collectively published a position paper titled "Need

B to Develop Grid-Forming STATCOM Systems." The

ﬁ position paper communicates a need for between
23,000 and 28,000 Mvar of controllable ???

L=

(C) 2025 Solar Energy Resources 9/9 Web: https://www.gebroedersducaat.nl



