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The Need of Grid Supporting Converter Control HITACHI ABB

The key issue

Power system operation relies on a few key properties of synchronous
machines for stable operation, e.g.

= Self-synchronization

» |nertia support and fast frequency response

= Fault current injection

» Low-frequency oscillation stabilization through PSS

Energy Transition: Synchronous machine based generation are being
phased out in favour of renewables

= Converter connected generation

= Many grid connected converter systems are still controlled in a grid
following (non-grid supporting) manner
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System Needs as Identified by ENTSO-E HITACHI ABB

= Creating system voltage

; ; High Penetration of Power Electronic
= Contributi ng to fault level Interfaced Power Sources and the Potential
= System survival to allow effective operation of Low Frequency Demand Disconnection (LFDD) Gomtnbution of I Eommivg Converne

Technical Report

=  Sink for harmonics
= Sink for unbalance
= Contribution to inertia

» Preventing adverse control interactions
= Black start
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Overview of Grid Forming Control Approaches HITACHI ABB
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Inertia Contribution and Synchronous Machine Emulation
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Converter Based Storage and Generation can Emulate Inertial Response of Synchronous Machines
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Creating System Voltage/lsland Operation

Transition between Grid connected/Islanded mode
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Converter Based Storage and Generation Can Respond Smoother and Quicker in Islanding and Resynchronization
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Fast Frequency Response

System Average Frequency
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Conclusion HITACHI ABB

Power system operation relies on a few key properties of synchronous machines for stable operation
The amount of grid connected synchronous machines is steadily decreasing

Grid forming and supporting converters are able to meet those challenges through:
Surpassing synchronous machines in terms of

» Fault-ride through and transients

» |nertial response

» |[slanding and resynchronizations

» Fast frequency response

Large fault current injection largely still unresolved issue

Even non-sustained support is useful for grid support
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