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Framework description

The POMMES framework enables to minimise the cost of investment pathways in multi-energy systems with a deterministic approach. The problem written optimises simultaneously the planning
(conversion capacities, storage volumes, import capacities) of the system at each planning step (e.g. 10 years) and the operation of a multi-energy system (e.g. hourly production of conversion plants,
storage levels and imports) as shown in figure 1. The vector coupling is modelled as an energy supply-chain model (figure 2).
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Figure 1 - Principle of a planning and operation model [1] Figure 2 — Principle of an energy supply-chain model [2]

. . . - T
* Objective function minc

Residual load

« Constraints { Ar < b

\ :EER”/

Highlights of POMMES

* The investment index is kept in the operation variables

Why another framework?

* |nherited from in-house models
= Used for teaching purpose

In equation (1), Py, . ;, is the dispatch power of the conversion = Will to benchmark with other tools in the community
technology c invested for year i at operation year y and operation

time t bound by the installed conversion capacity Pj . ;.

Index nomenclature

* |[nvestment variables are indexed by the investment year and the

S investment year
decommissioning year

decommissioning year
operation year
operation time
conversion technology

c,inv

Equation (2) defines P¢ ... as the sum of the invested capacities P4

y,C,1l
of ¢ made for year i not yet decommissioned (d > y).
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Application cases

Previous works conducted with the framework SPHYDERS on the deployment of decarbonised hydrogen production in the industrial hub of Fos-sur-Mer in South of France [1] were reused to test POMMES.
Two main evolutions were implemented. First, the invested capacities - modelled in SPHYDERS as a stock with inflow and outflow without history - were modelled with variables indexed on the investment and
decommissioning year. We call this intermediate step “Intermediate model”. Second, the investment year indexed was added to the operation variables to make the POMMES model.

Results on the industrial hub of Fos-sur-Mer
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