
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.
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▪ The investment index is kept in the operation variables

In equation (1), 𝐏𝑦,𝑡,𝑐,𝑖
𝑐 , is the dispatch power of the conversion 

technology 𝑐 invested for year 𝑖 at operation year 𝑦 and operation 

time 𝑡 bound by the installed conversion capacity ത𝑃𝑦,𝑐,𝑖
𝑐 .

▪ Investment variables are indexed by the investment year and the 

decommissioning year

Equation (2) defines ത𝑃𝑦,𝑐,𝑖
𝑐 as the sum of the invested capacities 𝐏𝑐,𝑖,𝑑

𝑐,𝑖𝑛𝑣

of 𝑐 made for year 𝑖 not yet decommissioned (𝑑 > 𝑦). 

Figure 2 – Principle of an energy supply-chain model [2]
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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).

∀𝒊, 𝑦 ≥ 𝑖, 𝑡, 𝑐, 𝐏𝑦,𝑡,𝑐,𝒊
𝑐 ≤ 𝑎𝑦,𝑡,𝑐,𝒊 ത𝑃𝑦,𝑐,𝒊

𝑐  (1)
 

∀𝑖, 𝑦 ≥ 𝑖, 𝑐,  ത𝑃𝑦,𝑐,𝑖
𝑐 = ෍

𝒅>𝑦

𝐏𝑐,𝑖,𝒅
𝑐,𝑖𝑛𝑣  (2)

Index nomenclature

𝑖 investment year
𝑑 decommissioning year
𝑦 operation year
𝑡 operation time
𝑐 conversion technology

Results on the industrial hub of Fos-sur-Mer
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Case Computation time

SPHYDERS 78s
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POMMES 60s
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Figure 1 – Principle of a planning and operation model [1]

Acknowledgment

This work is funded within the project PlaneTerr by 

the French government.

Opération financée par le Gouvernement 
dans le cadre du plan France 2030 opéré 
par l’ADEME

Link to PlaneTerr website

Link to GitLab repository

Why another framework?

▪ Inherited from in-house models

▪ Used for teaching purpose

▪ Will to benchmark with other tools in the community 

SPHYDERS Intermediate model POMMES
Hardware platform

▪ Window 11 Professional version 22h2

▪ 13th Gen Intel(R) Core(TM) i7-13800H 2.50 GHz

▪ RAM 16,0 Go

Software

Gurobi 10.0.2 was used as solver. As Gurobi updates its

hyper-parameters, the computation time of the third iteration

is taken. The results still vary, the above table is thus rather

to be taken as order of magnitude.

Assumptions

▪ Geographical and meteorological local constraints.

▪ Electricity price and emission factor time series are exogenously 

simulated based on RTE scenario N1 from [3].

▪ Existing hydrogen production assets (steam methane reformers) are 

considered in the optimisation.

Table 1 – Comparison of computation time 

depending on the framework
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