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o Growing complexity and importance of transmission system operation
C Development of expert system to provide optimized guidance
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Challenges

System size
o0 Large number of elements in European transmission grid
o Cross border flows couple neighbouring transmission networks

(n-1)-criterion
o Transmission grid operation needs to cope with contingencies
o Optimization problem size grows linear with number of relevant outages

Discrete decisions
o Several remedial actions require binary variables
o Topology modifications have strong interdependency with other measures
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Physical interpretation

o Complete mathematical formulation of optimization problems in
transmission system operation computational barely feasible

C Application of heuristic methods to reduce problem size and decouple
optimization sub problems

o Optimization algorithms aim at identifying remedial measures for
congestion management

C Minimizing deviation from initial operating point

o ldentification of relevant constraints

o Neglecting dispensable contingencies

o Predicting adjustments in the optimization procedure
0 Heuristic topology optimization

o Searching topology modifications for specific congestions
0 Load flow approximation methods
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Computational considerations

0 System size and performance
requirements are very
demanding from a
computational perspective

o Scalability and maintainability
are key success factor

o Available storage and
computational time limited

o In depth analysis of the
optimization procedure shows
huge potential

C Efficient data handling based on customized data structures and latest
programming techniques
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