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BLACKOUTS

ONLINE ROBUSTNESS OPTIMIZATION

- Virtually stops the daily life

- On average once every 13 days
justin USA

- Economic cost in the order of
tens of billions dollars

annually (just in USA)

-Mainly due to cascading failures in Power Grids

CASCADING FAILURES IN POWER GRID

Due to line overloads:
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Topological aspects Operative state
- Number/types of busses - Homogeneity of load distribution
- Density of transmission lines - Loading level of the components

Objective: Can we assess and optimize the robustness of
power grids against cascading failures?

PROPOSED ROBUSTNESS METRIC

Captures the topological and operative states of the power grid

NODAL ROBUSTNESS
-Node-level robustness against
failures by cascading overload
- An entropy-based approach

NODAL SIGNIFICANCE

-How important a node is
during cascading failures?
-Relative amount of power
distributed by a node

ROBUSTNESS METRIC

Quantifies power transmission grid robustness with
respect to cascading failures

EXPERIMENTAL VERIFICATION
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Experimental Results (LS)

1. Load-balancing
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2. Utilization of operating reserves

Spinning Reserve: Increased power supply

Non-spinning Reserve: Power flow gate import/export

Power supply

P

Non-spinning Reserve: Offline power generators

Spinning Reserve: Demand-side energy management

CONCLUSION & FUTURE WORK

Experimental verification shows the proposed metric anticipates
the cascading failure robustness of a given power network

Online robustness optimization is possible
- Load-balancing
- Utilization of operating reserves

Next: Prototyping and evaluating parallel and distributed
algorithms for online optimization of robustness metric
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