NiclllEelRG

The Synchronization Experts.

TheDigitalization of
ElectricalSubstations

WORKSHOP

SYNCHRONIZATION

AND

Andwhy PTHs essential TIMING SYSTEMS

Werner Abt
SW Engineering Manager
werner.abt@meinbergusa.com




Challenges of todays power grids

A Fluctuation (production AND demand)
A Renewables > 20% in the mix in North America
A Energy production fluctuates in the time domain AND regionally

A Generation amount does not follow the energy demand

A New loads are facing the market
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Disruption hits a conservative market/grid

US Energy transmission & distribution
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Its not the first one
1908: Model T
Disruptive Change in Manhattan in 2 years
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A Mercedes Benz predicted disruptive point of no return in 2026
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Electrical Substations

Substationsare the keyfor the grid modernization
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A Strategicnodesof the T&Dgrid
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A Performswitchingand routing of AC power

A Aretherefore part of the primary process

Source: Bykar.us-Own work, CCBY 3.0 de, httpsgdmmons.wikimedia.ofg/ index.php?curi¢53413684
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Substation market

Global Substation Automation Market

Market forecast to grow at CAGR of 6.3%

USD 54.2 billion

USD 39.9 billion

2021 2026

RESEARCH MARKETS

https://www.researchandmarkets.com/reports/5306602 e I e e e e e
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Traditional Substations

A Logic resides in bay station

A Logic hardwired with VTs and CTs on the
process level

Time synchronization used:
A IRIGB
A PPS

Time sync usage in bay station
A Sequence of event recording
A Fault recording

A Synchrophasomeasurements
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The digital Substation

A Logic goes down to process level
A Logic distributes over IEDs and Merging Units
A Growing complexity

C Hard wiring is replaced by redundant LAN
connectivity between the IEDs, Merging Units
and the station bus

Problem
A The logic is decentralized
A LAN communication is NOT deterministic

A Synchronicity is lost
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