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Background

Geothermal power plants
Organic Rankine Cycle (ORC) power plants convert
low-grade thermal energy into electricity.
Several factors influence net power output, including the
choice of working fluid and key operational parameters.

Optimizing geothermal ORC systems
Goal: Maximize the net power output, i.e., a measure of
how effectively a plant converts thermal energy from the
fuel into electrical power.
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Background

ORC Power Plant Optimization

Figure: Topology of the ORC power plant as proposed in (Chen et al,
2022).
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Background

Organic fluid

ORC uses an organic fluid (instead of water) with a lower boiling point and higher
vapor pressure.

ORC Power Plant Optimization

Three decision variables were identified by Chen et al (2022) as relevant to optimize
the problem:

1 The turbine inlet parameter (Ti ∈ [50, 132]◦C).
2 Internal Heat Exchanger (IHE) sizing (XIHE ∈ [0, 1]).
3 The change of air temperature in the condenser related to the condensing

temperature (δTair ∈ [5, 25]◦C).
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Related work

Previous optimization approaches
Generalized reduced gradient (GRG) method (Lasdon et
al. 1978)
Brute-force methods and sequential-quadratic
programming techniques (Ghasemi et al. 2013).
Harmony Search (HS) algorithm and enhanced Ant Colony
Optimization (ACO) technique (Chen et al. 2022).
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Approach

EDAs
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Approach

EDAs evaluated
Univariate Marginal Distribution Algorithm (UMDA)
(Muhlenbein et al. 1997).
Estimation of Multivariate Normal Algorithm (EMNA)
(Larranhaga et al. 1999).
Adaptive EMNA (AEMNA) (Bengoetxea et al. 2002).
Random Projection EDA (RPEDA) (Kaban et al. 2013).
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Experiments

Goals
Examine the behavior of various EDA variants in the context of parametric
optimization for ORC systems.

Comparison with previous metaheuristic approaches.

Settings
Performance criteria: Fitness quality and number of infeasible solutions
generated during the search.

Maximum number of evaluations: 1000.

Number of repetitions: 15.
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Experiments

Results
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Conclusions

Conclusions
Four different algorithms of varying complexity have been
evaluated for the ORC optimization problem.
RPEDA is the best performing method among those
evaluated, although AEMNA is also a high-performing
EDA.
Solutions achieved by the EDAs are similarly good than
those achieved by HS.
Future work: Consider other possible ORC power plant
topologies and evaluate copula-based EDAs.
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