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Context and objectives

In February and June 2020, the Fessenheim NPP respectively went through the shutdown of its first and second reactors. The question that now arises is whether the dismantling of the CNPE will be significant in terms of environmental impacts. This study consists in evaluating the environmental impacts during the decommissioning phase of Fessenheim NPP.

Methods

To assess the potential impacts of the NPP, the LCA methodology has been applied.

Interpretation

Goal and Scope Definition

Inventory Analysis Impact Assessment Figure1: LCA methodolgy, ISO 14040, 14044, 2006ISO 14040, 14044, , 2020 2 System definition

The system studied breaks down into three phases: dismantling, decontamination and demolition (see Fig. 

Inventory analysis 4 Impact Assessment and interpretation of results

The point is the total environmental load expressed as a single score. The "point" represents the impact of a person living in Europe for one year

Decommissioning impact analysis

The greatest impact in terms of "points" is observed on the category "Inorganic respiratory effect" during the decommissioning of the Fessenheim NPP with 41.5 kPt, (420 t PM2.5 eq total). The decommissioning emits 282000 t CO 2 eq; which contributes strongly to global warming (28.5 kPt total). Regarding the use of non-renewable energies, the decommissioning process uses 4460 TJ of energy (29.3 kPt total) with a share of 22% of uranium. It is deduced that this comes from the French energy mix. Conventional waste accounts for 95% of the decommissioning waste. However, the impact of transporting radioactive waste (RW) is 3.2 to 6.1 times greater(depending on the considered impact category) than transporting conventional waste.

It is found that the conditioning imposed by ANDRA and RW transport distance from the NPP to the treatment centers (CIRES: 317km, CSA: 314km, ICEDA: 395km); (conventional waste: 42km) are the reasons for this.

Importance of the demolition step

Demolition is responsible for 75% of the global warming. This emission is generated by metal cutting with 198000 t CO 2 eq. Regarding the use of non-renewable energies, demolition contributes essentially to this impact due to the cutting of metals with 84.13% of emissions and especially the use of 1.3.10 9 MJ from coal and 7.9.10 8 MJ from natural gaz. Demolition contributes to 68% in the terrestrial ecotoxicity impact category. Demolition alone represents 654000 t of Triethylene glycol (TEG) eq. emitted in the soil (3.77 kPt).

Conclusion

It was found that the demolition process contributes the most to the different studied impact categories for the NPP decommissioning .

A detailed analysis of the process shows that this is linked to the production of acetylene used during the cutting of metals. The question raised is that of a possible replacement of acetylene during the metal cutting process. The question of the French policy on the threshold of release of radioactive waste is also raised because a modification of these thresholds would allow a better valorization and/or recycling of the wastes as well as a reduction of the distances of transport, which would reduce the global warming.

  Figure2: System definition