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The project aims at installing, testing and demonstrating Berlin's third largest
train station Berlin Siidkreuz as an intelligent, intermodal traffic hub for different
transport carriers. The train station is to be used as a case study for intelligently
connecting different energy systems with transportation systems in an urban
context and to test and demonstrate new strategies, technologies and
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Motivation

processes. One of the project’s central aims is to identify optimization potential
regarding the original topology design of the local energy system with respect to

two key performance indicators, levelized cost of energy (LCOE) as well as the

system'’s energetic self-sufficiency ratio (SSR,).

Image source: DB Eco Rail, InnoZ Berlin
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Figure 1: microgrid at train station Berlin Suidkreuz

Results

Approach and research object

To identify and analyze the optimal tradeoff between LCOE minimization and SSR,
maximization a simulation-based optimization of the component’s capacities was
conducted using a multi-objective evolutionary algorithm [1]. Techno-economical
parametrization of the components is based on the real-life components within the
research project.

Figure 2: simulation object.
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Figure 3: optimal tradeoff between LCOE and SSR,. Optimziation potential exists for
both objecitves (-40% LCOE or +20% SSR,) compared to the original design. However,
ultimate self-sufficiency for the microgrid is overproportionally expensive, with the last

Results also indicate that small-scale wind power is less feasible than PV as a
renewable source of power within the urban context with regards to cost but may be
considered with respect to self-sufficiency.
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Figure 4: BESS capacity along pareto. The above
described cost increase is largely associated with
BESS's capacity, which is largely due to the need for
power storage (rather than just energy storage) to
achieve higher self-sufficiency ratios.

Conclusion

Simulation-based optimization of the urban microgrid
identified the optimal tradeoff between LCOE and
SSR,, showing potential of improvement for both with
regards to the original design.

It could be demonstrated how ultimate self-suffi-
ciency within the urban context is overproportionally
expensive and not feasible, due to the need for
comparatively large storage capacities.
While small-scale wind turbines seem

largely
detrimental regarding LCOE, results suggest them as

a useful addition for higher self-sufficiencies within
the urban context.

In summary, the results exemplify how multi-objective
optimization assists the decision maker in gaining
better understanding of the objective conflict in order
to subjectively choose the best solutions.
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