Stability management in Power
Electronics dominated systems
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‘ Share of converter-interfaced generation
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The converter-interfaced generation

is about ~5-10 % higher during the

70000 peak than wind and solar proportion
due to mainly HVDC connection
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Power system stability phenomena and timeframes

Power System Stability Phenomena

Old phenomena increase in rate and severity
v Rotor angle stability

v" Voltage stability Converter Rotor
driven angle

stability stability

Resonance Voltage Frequency

stability stability stability

v" Frequency stability

New power electronics related stability
phenomena ! !
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Power system stability phenomena

Power system stability
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Frequency containment timeframes

Power [MW]

A Tertiary reserve,

manual FRR
(Regulating power)

1 MW 5 MW /‘10 MW (5 MW)
5-30s and 2-3 min \ 2min / 15 min
P

Rotational energy, inertia Time of activation

Secondary reserves,

Primary reserves, FCR automatic FRR
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Impact on stability

Destabilizing
Factors

Variable, Renewable Energy Resources

Conventional Power Electronics
Interfaced Resources & Devices

Long Distance Transmission & Weak
Connections

HVAC cables

Climate Change & Extreme conditions

Advanced Monitoring & Control of
Stability

Simulation Techniques & Models
Controllable Resources & Flexibility

Grid Forming Capabilities &
Interoperability

Synchronous Generation

Stabilizing
Factors
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Urgent need for TSOs to develop, test and implement a new wide-area system
stability management approach.
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Need for Accelerated Innovation & Collaboration

* In spotlight: Stability management

FOCUS TOPICS
for
ACCELERATION

1

y,

2 ENTSO-E Position Paper

Stability Management in Power
Electronics Dominated Systems:

A Prerequisite to the Success
3 of the Energy Transition

J June 2022

mproved modelling &
management of extended

Multi-vendor, multi-terminal
offshore solutions

* Fully automated

decision support
system
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https://www.entsoe.eu/news/2022/06/21/entso-e-publishes-a-position-paper-on-stability-management-in-power-electronics-dominated-systems/

Contribute and get benefit
Stability management

Converter dominated Nordic Grid

Svenska Kraftnat

/ CoERa pﬁﬁ

Fingrid
Energinet
A Statnett
READY:DC |
HVDC-wise
Q2/2022-Q4/2023 Q2/2022-Q5/2025

Horizon Europe [ : : Eikiail

* Statnett er ikke partner i Ready4DC, men bidrar i prosjektet ved deltagelse| arbei
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offshore and onshore
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