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Introduction 
Hydrogen and Renewable Energy Sources
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Domanda di energia mondiale

Energy Information Administration. 
International Energy Outlook 2010 



Domanda di energia mondiale
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https://www.eia.gov/beta/international/



?
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Where does electricity come from?



Where does ENERGY come from (1973)



Iniziamo con un messaggio di ottimismo
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il mondo ha più risorse energetiche oggi 
di quante ne abbia mai avute nel passato 

World Energy Resources
2013 Survey: Summary



Iniziamo con un messaggio di ottimismo
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il mondo ha più risorse energetiche oggi 
di quante ne abbia mai avute nel passato 

World Energy Resources
2013 Survey: Summary

Dobbiamo essere grati ai combustibili fossili: sono stati, sono e
continueranno per molti decenni a essere il principale motore
propulsivo dello sviluppo. I progressi tecnologici nel loro utilizzo sono
stati formidabili, sia in termini energetici, sia, ancora di più, in termini
ambientali.
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Europe’s electricity providers face an existential threat
Oct 12th 2013 | From the print edition

ON JUNE 16th something very peculiar happened in Germany’s electricity market. The wholesale price of electricity fell to 
minus €100 per megawatt hour (MWh). That is, generating companies were having to pay the managers of the grid to take 
their electricity. It was a bright, breezy Sunday. Demand was low. Between 2pm and 3pm, solar and wind generators produced 
28.9 gigawatts (GW) of power, more than half the total. The grid at that time could not cope with more than 45GW without 
becoming unstable. At the peak, total generation was over 51GW; so prices went negative to encourage cutbacks and protect 
the grid from overloading…..



Andando verso la base del triangolo le risorse 
aumentano
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Andando verso la base del triangolo le risorse 
aumentano
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Le risorse di idrocarburi sono enormi: si inizia a non 
parlare più di picco del petrolio
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[Leonardo Maugeri. Harward 
Kennedy School]



China accounts for more than 40 percent of the global 
net increase in nuclear capacity



OECD
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L'Organizzazione per la cooperazione e lo sviluppo economico (OCSE) 
(in inglese Organisation for Economic Co-operation and 
Development (OECD); in francese Organisation de coopération et de 
développement économiques (OCDE)) è un'organizzazione 
internazionale di studi economici per i paesi membri, paesi sviluppati aventi 
in comune un sistema di governo di tipo democratico ed un'economia di 
mercato. L'organizzazione svolge prevalentemente un ruolo di assemblea 
consultiva che consente un'occasione di confronto delle esperienze 
politiche, per la risoluzione dei problemi comuni, l'identificazione di pratiche 
commerciali ed il coordinamento delle politiche locali ed internazionali dei 
paesi membri].



By 2040, China’s energy use will be double the U.S. level; India’s a little 
more than half despite its faster GDP growth



Energy mix over time
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Scenario planning and Shale gas revolution

[from Degiovanni ENI]



Shale gas



The evolution of shale gas

[from Degiovanni ENI]



The shale gas phenomenon was unforseen

[from Degiovanni ENI]



Shale gas is reshaping US gas market

[from Degiovanni ENI]



Andamento costi combustibile



Andamento costi combustibile



Link

 Per esempio
 https://tradingeconomics.com/commodity/coal
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Evolution of road passenger transport activity in 
selected countries in early 2020- covid
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2020 IEA



Evolution of road passenger transport activity in selected 
countries in early 2020- covid
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Change in monthly oil demand in selected countries, 2020 relative 
to 2019
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Change in CO2 emissions by fuel, 1990-2020

Corso di Impiego industriale dell’energia- BOZZA AA 2015-16  R. Taccani
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Electricity production
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Sesto 03.08.11 - Energia per il domani. R. Taccani...

Heat



Electricity production
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… from heat to steam



Electricity production
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… from steam to 
electricity



Electricity production
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Sesto 03.08.11 - Energia per il domani. R. Taccani...

Same principle for 
nuclear as well!



Combined cycle



Impianti di generazione
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Italia



Italia



Corso di Impiego industriale 
dell’energia 2020-2021

Potenza nominale 
ed efficiente degli 
impianti 
termoelettrici
in Italia al 31 
dicembre 2010



Corso di Impiego industriale 
dell’energia 2020-2021



Energy consumptions
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Produzione elettrica in Italia dal 1999 al 2008

ENI
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[IEA 2013]
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Fonti rinnovabili di energia…

[Richard Perez]



Typical electricity load profile



Case study: PV in Italy and Europe



Case study: PV in Italy and Europe

[EPIA]



Power mix Italy July 2013

[Elaborated from Terna and 
http://dataenergia.altervista.org/]



Daily load profile

[Modern power
systems]



Italy: electricity price

[http://dataenergia.altervista.org/]





… possible? When? How?
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1 slide – base
solar panel and wind turbines



Energy to industry



RES to export



Energy to residential



RES to mobility



RES back to electricity
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Grazie per l’attenzione


