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Global Increasing CO2 Concentra3on

Increasing Temperature

Evolu3on of GlobalEmissions to 2050 in the 6DS and 2DS
IEA-Scenarios
Emissions will have to start decreasing NOW! to follow 2DS (not surpass 450 ppm-C)
Diﬃcul3es:1) Very Long permanence of CO2 in air 2) Diﬀusion across whole World.
Observe that reducing emissions due to power genera3on would eliminate 41% of total

CO2 Emissions in Power Genera3on in Spain (2017) in Million-ton and Emission
Factor (tCO2/MWh)

In 2017 there were 75 Million-ton (18% more emissions tan in 2016) of which more
than half (57%) came from coal

Decarbonisa3on in Spain
In 2017, carbon emissions were quite higher (17%) than in 2016, since it was a very
dry year. Consequently, the hydroelectric generaAon dropped from 14% of the
total in 2017 to half of this value.
According to new Minister Teresa Ribera (appointed June 2018 as Minister for the
Ecologic TransiAon), the year 2025 should be the end of the coal era in power
generaAon in Spain.
Half of the coal plants now exisAng will have to be closed before 2020 since they
have not undertaken the obligatory reforms dictated by the European Union to
become more eﬃcient. The remaining coal plants for direct power generaAon will
be closed before 2025.

Denuclearisa3on in Spain (I)
Problems of denuclearisaAon:
1.

Nuclear is at present the main component in the power generaAon mix in Spain: 54,825
GWh (21% of total) followed by wind (18%).

2.

Nuclear plants are called “base-load plants” since they can be used to meet the large
constant demand for electricity.

3.

Most important: nuclear plants do not emit CO2.

Since the nuclear plants have 40 years of useful life, their authorizaAon
for operaAng expire in:
Almaraz I and Almaraz II: June 8, 2020; Vandellos II: July 26, 2020; Cofrentes: March 20, 2021;
Ascó I and Ascó II: September 22, 2021; and Trillo I: November 17, 2024

Denuclearisa3on in Spain (II)
The new Minister for Ecologic TransiAon (Teresa Ribera), in relaAon to denuclearisaAon, has
commented the following in her ﬁrst public appearence:
1.- The Government has ﬁrst to complete a plan of nuclear waste disposal.
2.- It has to be calculated how much expenses will involve the closing of the plants.
3.- It isnot clear yet who should pay, or in what proporAons, for the closing of the nuclar plants and the
construcAon of the cementery for the waste disposal.
4. In addiAon, it is not clear yet in what proporAon the government or the uAliAes should pay for closing the
nuclear plants. What it is sure is that the users have already paid in their monthly electricity bills a quite
apreciable amount of money to this respect.
Remark:
It should be observed that in spite of all the oﬃcial statements from the government, many qualiﬁed
individuals are of the opinion that it would be pracAcally impossible to close all the nuclear plants according
to the above calendar and the process might take around two decades.

Last Approved Increases in Renewables (2017)
The two ﬁgures below indicate the increase in photovoltaic and wind energies during the last years. In CSP
not shown in the ﬁgure the quanAAes are about half the PV values). The large increase of 3,910 MW in PV
and 5.043 MW in the period 2018-2020 is due to the last adjudicaAons of about 9,000 MW in the last
aucAons of 2017.

European Union target on renewables for 2030
• In December 2017 the EU agreed to raise the percentage of renewables to 32 %
in order to implement the climate goals of reducing in 2030 the GHG emissions
by at least 40% below the 1990 levels.
• To reach this goal and comply with the Paris Agreement, President Sánchez
announced last week in New York at the One Planet Summit that the plans in
Spain will be to increase the amount of renewables in about 6.5 GW every year
unAl 2030, mainly in solar and wind.

Conclusions and Recommendations for the Energy Transition (2030)
1.- Renewables: A large increase in renewables´ power (Solar PV and CSP, Wind), by
about a factor of 2 or 3 for wind and about 5 for solar during 2020-2030.
2.- Coal: Before year 2025, pracAcally eliminate all Coal plants.
3.- CC gas: Keep the present numerous gas Combined Cycle plants as backup power.
4.- Nuclear: Eliminate about half of the nuclear plants (depending on the CO2
emissions).
5.- Storage: Increase the Pumped Hydro Storage from 3.5 GW now to about 8 GW in
2030.
6.- DistribuAon: Expand the internaAonal interconnecAons with our neighbours:
France, Portugal and Morocco. DigitalizaAon of networks. Smart grids and meters.

Work under way in our group
By applying linear programming techniques we make opAmal the large deployment of
Variable Renewable Energies (VRES), like solar and wind, in such a way as to mimize the
surplus and backup power components for the whole set of hours in the year 2030.

Scenario III: EU-2030
Case of op3mal deployment of
VRES sources to meet EU-2030
Scenario

Sum all surpluses: 3,0 TWh
Sum all backups: 3,3 TWh

