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Project Goals: 

• Algorithm to design storage, distribution
configuration for societal benefit during a
long-term disaster.

• Explore semantic graphs for resilient
distribution system design.

Why Semantic Graphs? 

• Highly flexible representation for data
spanning mixed topic areas.

• Graph analysis is a strong tool for
managing large problem
combinatorics.

Results: 

• Implemented algorithm using graph
techniques to design resilient distribution
system response to outage.

• Considers semantics, design outage
duration, threat model.

Example: 

7-Day Outage + Flood

X

Storage+PV
added to
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Diesel Storage

Storage
buffers
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Route avoids
damage.
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Abstract

Natural or man-made disasters can have a significant impact on individuals, families,
and society as a whole. A significant contributing factor is disruption to the electrical
system. For significant disasters, power can be interrupted for weeks or even months
in some areas. In this work, we study the problem of how to equip a feeder distribution
system with energy storage and other components to aid resilience and reduce societal
impact during a disaster. We explore the application of semantic graph
representations, exploiting their capability to represent and analyze information
spanning multiple domains (such as societal benefit, electricity model information,
geospatial factors, existing and potential infrastructure options, etc), and also their
ability to identify incisive toplogical constraints to reduce the size of the problem space.
We report an initial implemented algorithm demonstrating these capabilities on a
multi-faceted example.
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