
Accepted Manuscript

Impact of the phase out of French nuclear reactors on the Italian power sector

Vincenzo Bianco, Federico Scarpa

PII: S0360-5442(18)30415-8

DOI: 10.1016/j.energy.2018.03.017

Reference: EGY 12475

To appear in: Energy

Received Date: 06 September 2017

Revised Date: 26 February 2018

Accepted Date: 03 March 2018

Please cite this article as: Vincenzo Bianco, Federico Scarpa, Impact of the phase out of French 
nuclear reactors on the Italian power sector,  (2018), doi: 10.1016/j.energy.2018.03.017Energy

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to 
our customers we are providing this early version of the manuscript. The manuscript will undergo 
copyediting, typesetting, and review of the resulting proof before it is published in its final form. 
Please note that during the production process errors may be discovered which could affect the 
content, and all legal disclaimers that apply to the journal pertain.



ACCEPTED MANUSCRIPT

1

1 Impact of the phase out of French nuclear reactors on the Italian power sector
2 Vincenzo Bianco, Federico Scarpa

3 University of Genoa - DIME/TEC, Division of Thermal Energy and Environmental Conditioning, 

4 Via All'Opera Pia 15/A, 16145 Genova, Italy

5

6 *Corresponding Author: Tel. +39 010 353 28 72. E-mail address: vincenzo.bianco@unige.it, 

7 vbianco@libero.it

8

9 Abstract

10 The present paper proposes an analysis concerning the impact of the reduction of the net electricity 

11 flow between France and Italy due to the phase out of French nuclear power plants. The analysis is 

12 performed by using a bid stack model which offers an approximate, but reliable representation of 

13 the Italian power system, as shown by extensive validation on historical data.

14 The study takes into account sixteen scenarios given by the combination of different assumptions on 

15 the operating life of French nuclear reactors, fuel price, renewables development and demand level. 

16 Furthermore, a Business As Usual scenario is implemented as reference case. 

17 The results have shown that some scenarios determine tight conditions for the Italian power market 

18 and provoke an increase of the clean spark of 13 €/MWh with respect to the Business As Usual 

19 scenario. At the same time, an increase of the load factor of gas turbines from 0.5% to 4% is also 

20 detected. This situation requires substantial interventions in order to re-balance the system. 

21 On the contrary, scenarios which imply a more aggressive development of renewables and low 

22 increase of the demand, even in the case of a relevant phase out of nuclear capacity in France, do 

23 not determine tight conditions on the Italian power market, therefore it is not necessary to adopt 

24 particular measures.

25

26 Keywords: power market; nuclear reactors phase-out; energy planning; electricity sector; scenario 
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29 Nomenclature

30 C cost, €/MWht

31 VC variable cost, €/MWhe

32 VOM variable operating and maintenance cost, €/MWhe

33 Greek Symbols

34 ɛ emission factor, t/MWht
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