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Outline

● Basic component logic for investor-centered models
● When to create specific models?
● How to represent specific models?
● Modelling a compressed air energy storage in oemof

– Basic principle
– Plant characteristics
– Abstract model
– Considerations
– Implementation

● Validation
– Unit Commitment
– Partial load behaviour

● Conclusion
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Basic component logic (investor perspective)

ELM: Electricity market
ENW: Electricity network
EB: Electric boiler
GNW: Gas network
GPLD: Gas peak load boiler
HP: Heat pump
ICE: Internal combustion engine
HNW: Heating network
HLD: Heat load
STES: Sensible thermal energy storage
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Basic component logic (investor perspective)

Monthly heat production Annual heat production

Unit commitmentGeneral statistics
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When to create specific models?

● Modelling of detailed 
technical topologies

● Focus on component 
internal behaviour

● Quantification of different 
metrics

[1]

[1]

[2]



6

How to represent specific models?

● A complex component can
– have N/M in- and outflows
– have N+M connections to busses
– have detailed internal logic 

● Representation is possible
– through basic components
– within specific models

● When to apply which form
of representation?

MyComponent
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Modelling of compressed air energy storage

Basic principle (adiabatic) Different concepts (to be modelled as MILP)

[3]

[4]
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Modelling of compressed air energy storage

Characteristics based on thermal modelling (extract)

[5]
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Modelling of compressed air energy storage

Description as MILP (extract)
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Modelling of compressed air energy storage

● Multiple flows of different types
– Electricity
– Heat (omitted)
– Fuel (optional)

● Connections to different busses
● Implementation as opt. module (caes.py)

CAES Q_out

Q_in

P_el
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Modelling of compressed air energy storage

Connecting flows
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Modelling of compressed air energy storage

Abstract plant model Specific parameter set
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Modelling of compressed air energy storage

Compressor power

Turbine power

Fuel consumption (optional)

„linking equalities“
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Modelling of compressed air energy storage

Result processing
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Modelling of compressed air energy storage

Import and usage in main.py

CAES

compressor

turbine

ga
s

 EPEX
 SPOT
 EPEX
 SPOT
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Validation
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Validation



18

Validation
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Conclusion

● Specific components can be implemented in various ways
● Single modules on application level are only one possibility

– Connections to busses as basic components (Sink, Source)
– Internal variables mapped via „linking equalities“
– Pyomo model uses sets of OperationalModel and can be 

created straightforward
– Results have to be processed individually

● Component modules can be used within arbitrary systems
● Adding a base class allows for usage of multiple instances
● The process of adding specific components is planned to 

be simplified within the next releases
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Questions?

Cord Kaldemeyer, M.Eng
Research Assistant, ZNES Flensburg
PhD Student, Europa-Universität Flensburg
cord.kaldemeyer@hs-flensburg.de
+49 (0)461 1260

Official website and contact to all developers:
http://www.oemof.org/contact

github repositories:
http://github.com/oemof
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