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Questions we sought to answer

2018	Generation	
53.2	GWh
⇓

21	%

Installed	Capacity	
7,117	MW

⇓
7	%	

• What	will	Spain’s	energy	mix	look	like	in	2030	to	meet	emission	targets?
• Each	of	Spain’s	7	operating	nuclear	reactors	is	approaching	the	end	of	its	

original	40	year	design	life.
• Extending	the	life	beyond	40	years	will	require	an	investment.
• Should	Spain	make	the	investment	to	extend	the	life	beyond	40	years	?

– Are	the	they	a	cost-efficient	source	of	low	carbon	electricity?
• What	would	the	costs	be	if	NPP	were	replaced	by	renewables	or	NGCC?

Nuclear	in	Spain	
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Our Approach

Highlight	the	time	profile	of	renewable	resources and	relation	to	load;	Expanded	capacity	of	
renewables	produces	increasing	levels	of	curtailment.
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Our Approach
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Create	a	baseline	portfolio	of	installed	
electricity	resource	mix	for	2030

Baseline

Determine	alternative	portfolios	
of	renewable	capacity	that	will	
displace	nuclear	and	produce	
equivalent	GHG	emissions.
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Our Approach

Least-cost	hourly	dispatch	
model	complemented	with	
algorithm	to	optimize	storage
*With	&	without	Unit	Commitment	constraints

Input	projected	2030	capacity	factors	for	
each	portfolio	into	LCOE	to	compare	
nuclear	extensions	with	equivalent	
renewables	investment

Portfolios	N1	and	N7	have	
the	lowest	system	cost	
among	their	respective	sets.	
Social	cost	savings	are	at	
least	€1	and	€10	billion	
relative	to	the	other	options	
in	their	respective	sets.



Takeaways

1.Nuclear	life	extensions	are	an	element	of	the	least-cost	path	
to	decarbonization.	Closure	raises	cost	or	adds	carbon.

2.Government should help to preserve the existing fleet
to avoid emission increases



Recent News

• Spanish	Government
released	a	draft	
proposal	of	new	
legislation	calling	for	
100%	renewables	by	
2050	(11/18)

• Spanish	government	+	
Iberdrola/Endesa/EDP	
agreed	that	the	NPPs	
would	close	as	early	as	
2025	but	no	later	than	
2035	(02/19)



Thank	you	for	your	attention!

Working Paper: http://ceepr.mit.edu/publications/working-papers/692

Questions? Please	ask,	or	contact	me	at:
@ afratto@mit.edu
( 801-664-3508
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