The blackout avoidable electric power system based on
Digital Grid Cells
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Abstract

To support a high penetration of intermittent solar and wind power generation, many regions are planning to add
new high capacity transmission lines. These additional transmission lines strengthen grid synchronization but will
also increase the grid’s short circuit capacity. With a highly interconnected grid, a single grid failure can easily
start cascading outages, resulting in large scale blackout as we have experienced in Hokkaido in September 6.,
2018. A large volume of variable renewable generation will also be a trigger of the cascading outage.

We introduce the concept of “Digital Grid”, where large synchronous grids are divided into smaller segmented
grids, so-called “Digital Grid Cells (DG Cells)” which are connected asynchronously, via multi-leg blockchain-
addressed AC/DC/AC converters called Digital Grid Routers (DGR).
and send power among the segmented grids through existing transmission lines, which have been re-purposed as

digital grid transmission lines.

These routers communicate with each other

The Digital Grid can accept high penetrations of renewable power, prevent cascading outages, accommodate
identifiable tagged electricity flows, track those transactions and trade electricity as a commodity.

Keywords: smart grid, renewable energy, solar, AC/DC/AC converters, BTB, power electronics, transmission lines,
Blockchain, P2P
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