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Motivation
Depict long-term developments taking into account unit lifetimes

• Status quo in oemof.solph

• Only one timestep where investments may occur → t=0, i.e. the begin of the optimization

• Investments are accounted for by their annuity

• Timesteps are a one-dimensional set

• Classical use case: Dimensioning of a system; short-term view (e.g. one typical year)

• Idea of a multi-period optimization model

• Depict different periods in addition to different timesteps → there are two time-related indices

• Investments may occur in every period

• Lifetime tracking

• Classical use case: long-term planning of a system
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Example usage
Set multi_period attribute of EnergySystem to True
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set multi_period attribute to True (default=False)

By default consider one year to be equal to one period;

Periods can also be defined explicitly.
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Example usage
No need for changes to your „dispatch-related“ system
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Variable costs defined in TIMESTEPS.

No changes to your system for units

that is not invested into.
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Example usage
Investments have new attributes

18/05/2022 5

lifetime and age (optional; defaults to 0) for lifetime tracking

and decommissioning

ep_costs used as specific investment expenses;

nominal values on a period / annual basis
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Implementation – Main changes
Overview on the main changes

• Add multi_period attribute and periods attribute to EnergySystem class.

• Add discount_rate to Model.

• Create new timesets:

• PERIODS: used for investment variables

• TIMEINDEX: tuple of (period, timestep)

• Index flow variable in TIMEINDEX. Adjust every constraint that includes a flow; 
but do not change indexing of variables indexed in TIMESTEPS.

• Add additional attributes to _options.Investment, GenericStorage and SinkDSM: 
lifetime, age, interest_rate, fixed_costs.

• Add variables old, old_end and old_exo in investment blocks for lifetime tracking.

• Add adjusted objective value terms for multi-period model including discounting and annuities for investment.

• Adjust / restructure processing to properly retrieve results.
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Implementation – oemof.solph._energy_system.py
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constructor of EnergySystem –
multi_period and periods attributes method EnergySystem._add_periods
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Implementation – oemof.solph._models.py
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constructor of Model – discount_rate attribute
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Implementation – oemof.solph._models.py
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method Model._add_parent_block_sets
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Implementation – oemof.solph._models.py
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method Model._add_parent_block_variables
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Implementation – oemof.solph._options.Investment
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Implementation – oemof.solph.flows._invest_flow
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Implementation – oemof.solph.flows._invest_flow
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Lifetime logic

• P: installed capacity; p: period; n: lifetime
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total (installed) cap: previous cap + installations - decommissionings

Decomissionings

• endogeneous plants: installations that happened in the period

the plants lifetime ago

• exogeneous plants: decommissioning of existing capacity in 

period lifetime – (initial) age

• Total decommissioning: sum of endogeneous and exogeneous

decommissioning
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Handling cost values (1/2)

• In general: all cost values may vary on a periodical basis, but shall be fixed within a period.

• Cost values have to be provided in nominal terms.

• Calculating real values and annuities takes place under the hood.

• Annuities and discounting

• A discount_rate is given on a model-wide basis. It reflects inflation.

• An interest rate may be given per component / flow (asset) that can be invested in. It can deviate from the
discount_rate, e.g. to take an investor‘s view and demand for higher interest rates.
If a social planner perspective is taken, the interest_rate should be equal to the model‘s discount_rate, which is the default.

• Annuities are calculated under the hood (next slide).
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Handling cost values (2/2)

• Cost terms for MultiPeriodInvestment objects (or other components that is invested in)
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• P: installed capacity

• p: period

• n: lifetime

• i: interest rate

• DF: discount factor

CAPEX: investment annuities

Fixed costs

with discount factor
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Outlook

• Pending PR: https://github.com/oemof/oemof-solph/pull/810

• Functional and complete

• Usable via pip install git+https://github.com/oemof/oemof-solph.git@features/multi-period

• Currently some merge conflicts due to works on v0.5.0

• Can‘t / won‘t be resolved until / unless there is a clear timeline for integration
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https://github.com/oemof/oemof-solph/pull/810
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GitHub: jokochems
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