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Spanish electricity market overview and hot topics
INTRODUCTION

− Until Covid-19
− Low demand growth ((-) in 2019) decoupled from GDP
− Rise of 'merchant renewables', +118GW with grid capacity 

(wind + solar PV), of wich 44GW with connection
− Rise of self-consumption (+0.5GW in 2019)
− Publication of NECP 2030 (42% RES-Final, 78% RES-E) 

and draft Law on Ecological Transition (>35% RES-Final)
− Agreement to close nuclear 2028-2035
− Rise of CO2 and decisions of coal closure
− Positive outlook for tariff deficit

− Covid-19 outbreak
− Demand at -7.6% until 14/07/2020, -4.6% in July
− Low prices put pressure on merchant renewables
− Risks of return to tariff deficit?
− Volume and design of auctions?

BRIEF MARKET BACKGROUND
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* Mainland Spain data

STATUS OF GRID CONNECTION REQUESTS 
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Annual electricity demand will have new drivers
ELECTRICITY DEMAND

AFRY’S DEMAND PROJECTION

− Growing trend regardless of some energy efficiency 
measures due to the addition of new electricity consuming 
elements. 

HISTORICAL DEMAND EVOLUTION
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Source: REE and INE
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Presentation Notes
Historical: Growing trend stopped abruptly in 2008 when the economic crisis started in Spain and it wasn’t until 2014 that the electricity demand in Spain started to grow again, although this growing trend has been considerably lower than prior to 2008.  Additionally, historically demand growth has been clearly linked to GDP growth.  And, although this link it is not longer at it used to be and both values have delinked slightly from each other in the past recent years, Covid-29 crisis this spring has clearly proved that both values are still related to each other. Demand will not reach precovid levels until 2035 (Q2 2020 vs Q1 2020 precovid)
Projection: we do not foresee a great change in the baseload consumption nor in heat consumption. When we talk about price responsive EV, we are referring to those consumers that will follow somehow the price signals coming from the electricity wholesale market (which are directly related to the availability to cover the electricity demand ) when charging their vehicles. Therefore, this consumers will avoid charging during the hours when supplying the demand is more difficult due to lower renewable generation available. On the other hand, non-price responsive VE represents those consumers that will charge their EV whenever they need, regardless of the effect that this action might have on electricity price and generating mix needs. Hybrid VE are also considered, though their effect is considerably lower compared to pure EV as they will disappear more quickly as fossil fuels are mostly prohibited in the transport sector. Finally, the hydrogen category refers to the electricity consumed to carry out the electrolysis process through which hydrogen is obtained from water. We do foresee an interesting participation of this chemical process, mostly in the last twenty years of the studied period.

 



Annual electricity demand will have new patterns
ELECTRICITY DEMAND

EVOLUTION AND BREAKDOWN OF DEMAND PROFILES
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Electric Vehicles will be the main source of change in demand patterns, with some DSR and distributed batteries

Winter Summer Winter Summer Winter Summer

2020 2030 2040
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Commodities will possibly remain volatile around stable LRMC
VOLATILE COMMODITIES WILL KEEP DRIVING VOLATILE PRICES
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Current methodology for assessing Security of Supply is challenged
SECURITY OF SUPPLY AS-IS SITUATION

CHALLENGES
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− No regulatory support to Coverage Index nor methodology

− No probabilistic insight into risk of shortage

− Doesn't allow economic quantification of risk nor CBA

− New situation of:
− Negative economics for existing CCGTs
− Likely closure of 10GW of coal and planned political 

closure of 7GW of nuclear capacity
− Potential peak demand growth from electrification

− Europe prefers:
− A: Energy Only markets (no CRM)
− B: Strategic Reserves
− C: CRM (justified and with preconditions)

− Minimise market distortions
− probabilistic methods vs. deterministic
− regional approach vs. national
− based on public Value of Lost Load (VoLL)

INSTALLED CAPACITY AND COVERAGE INDEX
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GW

'1 winter in 10 years'

>10% margin



Optimal capacity 
which minimises the 
total cost of Capacity 
(insurance) + Risk

A regulated security of supply should balance tradeoffs of cost vs. risk 
SECURITY OF SUPPLY PHILOSOFY

SOS PHILOSOPHY CONCEPTS
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There is one optimal backup capacity which depends on the EENS function, CONE, Value of Loss Load (VOLL)

2020-07-16 |
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100% security is 
too costly and 

almost impossible

EENS grows 
exponentially 
with low firm 

backup
− LOLE: Loss of Load Expectation (hours)

− EENS: Expected Energy Not Supplied (GWh)

− VoLL: Value of Lost Load

− CEENS: Cost of EENS (€)

− CONE: Cost of New Entry (€/MW/year)

− COE: Cost of Extension (€/MW/year)

CONE is the cost 
of 'insurance' 

against shortage



Critical demand is expected to remain in winter after sunset
SECURITY OF SUPPLY ASSESSMENT

HOURLY DISTRIBUTION OF LOLE (SAMPLE 2030)GENERATION AND DEMAND PROBABILITY FUNCTIONS 
(SAMPLE CRITICAL HOUR IN 2030)
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The Iberian power market will need reliable capacity after the sunset, mostly in Winter
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Optimal capacity sizing depends on VoLL and CONE/COE
SECURITY OF SUPPLY ASSESSMENT

Parameter Value Comment

VoLL (€/MWh) 10,000 Medium
CONE (€/MW/y) 70,000 OCGT
COE (€/MW/y) 20,000 e.g. Opex CCGTs

PROBABILISTIC CAPACITY SIZING IN SPAIN IN 2030
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Euros h

Optimal LOLE in Spain seems in the range 1-3 hours/year. This could increase in the future as CONE and VoLL evolve

− Optimal LOLE at 1.5-3 hours, EENS ~3GWh

− Base scenario optimal sizing at [0 ; -1] GW firm capacity



Optimal capacity sizing depends on VoLL and CONE/COE
SECURITY OF SUPPLY ASSESSMENT

Parameter Value Comment

VoLL (€/MWh) 4,000 GDP/Demand
CONE (€/MW/y) 70,000 OCGT
COE (€/MW/y) 20,000 e.g. Opex CCGTs

PROBABILISTIC CAPACITY SIZING IN SPAIN IN 2030
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Euros h

Optimal LOLE in Spain seems in the range 1-3 hours/year. This could increase in the future as CONE and VoLL evolve

− If VoLL is halved, in line with average GDP/Demand, 
optimal LOLE can rise to 8h/year

− Base scenario optimal sizing would be close to -3GW from 
Base Case

− Potential benefit of 'smart grids' and digitalisation to 
control peak demand and reduce VoLL



The Spanish market can mothball/close thermal capacity depending on a 
range of choices and evolution of critical demand

SPANISH CAPACITY ADEQUACY OUTLOOK

SAMPLE SECURITY OF SUPPLY RESULTS IN THE SPANISH MARKET
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Critical demand

− In 2020, 10GW of CCGTs could mothball with LOLE<2h

− In 2030, 2GW of CCGTs could mothball with LOLE<2h
− with closure of  4GW coal + 4GW nuclear
− with commissioning of 4.5GW of new storage_>4h 

(PSH/Battery/CSP)

− In 2040, 3GW of CCGTs could mothball with LOLE<2h
− with closure of all coal and nuclear capacity
− with commissioning of 7GW of storage_>4h

− Potential closures/mothballing of nuclear/CCGTs will 
depend on other economic, technical and political factors

− Nuclear closures will be conditional to commissioning of 
new storage

− Importance of peak demand evolution, especially EVs

GW
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Renewable energies may be developed 'merchant' or from upcoming auctions
CAPACITY MIX – RENEWABLE ENERGIES

WIND + SOLAR PV CAPACITY IN SPAIN (MAINLAND)RES PENETRATION IN SPAIN (MAINLAND)
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Thermal capacity is expected to close gradually 
CAPACITY MIX - THERMAL

NUCLEAR CAPACITY SCENARIOS− Planned agreement to close nuclear capacity in 2027-2035

− Challenges
− Security of Supply (peak demand and development of 

storage ?)
− Contribution of inertia, volgage control
− Logistics of dismantling
− Cost of dismantling
− Emissions 
− market more exposed to commodities
− different political agendas of other political parties 

(standard 60 year extensions in the USA)

− Planned closure of remaining coal (4GW) by 2025
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How long can CCGTs hold with merchant revenues? How many are required?
CAPACITY MIX - THERMAL

CCGT WITH CAPACITY PAYMENTS VS. SECURITY OF SUPPLY 
REQUIREMENTS

− Most CCGTs at risk when they loose the Investment 
Incentive.

− Required capacity to be determined by Coverage Index or 
LOLE criteria, will depend on:
− Evolution of critical demand (EVs)
− Development of storage
− Closure of nuclear capacity

− Probable development of CRM to prevent closures

− Probable development of framework for mothballing
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Revenues and missing money in the day-ahead market for storage

− Different 'missing money':
− Capex at investment
− Opex
− Storage efficiency
− Lifetime
− Degradation
− Market operations
− Reference scenario

GROSS MARGINS OF STORAGE TECHNOLOGIES IN 2030 1
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1 ILLUSTRATIVE FIGURES for 1GW in 2030 in scenario PNIEC 3), depending on technology evolutions and capex by 2030 

(€/kW/year, real)
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Illustrative 77% scenarios – RES capacity and curtailment
CAPACITY MIX – STORAGE 
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Modelling on Scenario PNIEC 3) | Curtailment ratio over total wind and solar resource

More and larger storage allows lower curtailments and lower oversizing of wind + PV capacity to reach 77% RES-E

GW

INSTALLED CAPACITY AND CURTAILMENTS IN 2030



Illustrative 77% scenarios – Total system costs
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Figures are illustrative, assuming an incentive scheme period of 10 years
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How much storage will be developed under the 'framework for storage'?
CAPACITY MIX - STORAGE

− Spain's NECP indicative projects:
− +3.5GW of pumped hydro storage
− +2.5GW of batteries
− +5GW of CSP with 8h storage
− +5GW of Spain-France interconnection

− No regulatory framework to inventivise storage
− Open consultation on 'framework for storage'
− Several options:

− Capacity Mechanism
− Renewable auctions
− Regulated
− AFRY proposal: 

− market participation
− specific competitive auctions for storage
− incentive in €/MW/year
− award based on modelling of system benefits
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IMPLEMENTATION PLAN FOR STORAGE

0

1-Stakeholders discussion on storage framework
− definition of storage throughout Spanish legislation
− design of incentive scheme and storage auctions
− legal process to validate storage auctions
− organisation of storage auctions

3- Project development
− Award
− Permitting and Design
− Finance
− Build and operation

2- Calendar of auctions
− CBA capacity
− technology and costs
− RES target projections
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Hourly prices drivers
WHOLESALE MARKET PRICES

Hourly prices will evolve as a function of commodities, the capacity mix and the demand response.
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Higher and more frequent spikes:
 Scarcity pricing (-back-up capacity)
 Short start-ups of CCGTs (+RES & -hydro)
 - interruptible load

Higher/Lower frequent prices
 +/- Gas 
 +/- C02
 +/- Coal
 Interconnection with EU

Lower curtailments and cannibalisation
 + interconnection with Europe
 + pumped storage & batteries
 + Price responsive, EVs, demand

More curtailments and 
cannibalisation:
 + RES installed
 - demand
 + nuclear power



Hourly prices drivers
WHOLESALE MARKET PRICES

− Sensitivity 0: NECP Scenario.
− Sensitivity 1: S0 with less interconnection Spain-France
− Sensitivity 2: S1 with fewer nuclear closures
− Sensitivity 3: S2 with lower development of storage

− Very frequent hours of RES curtailment and low market 
prices

− Destruction of 'grid parity' for wind power and possibly for 
solar PV

− Probable transition from merchant developments to 100% 
of target capacity under RES auctions

− Required oversizing of RES capacity 

− Required incentives for thermal plants including nuclear 
capacity to keep the 'lights on'

− Required incentives for new storage

− AFRY considers scenarios 2 and 3 more probable than 0 
and 1

PRICE DURATION CURVE IN 2030 IN PNIEC SCENARIOS

2020-07-16 | COPYRIGHT ÅF PÖYRY AB | THE IBERIAN ELECTRICITY MARKET AFTER COVID-1929



Drivers for upside and downside risks
WHOLESALE MARKET PRICES

Effect shown only considering that the driver goes up, all else remaining the same (in real life all drivers interact!)
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Driver Captured price New build Comment
Commodity prices High volatility, gas and CO2 most important
Demand

– Annual Electrification vs. Efficiency
– Dynamic Profile/DSR Low probability (domestic batteries?)
– EVs (price responsive) Slow penetration until 2030

Interconnection France Slow political/technical process
Storage

– Batteries Uneconomic even with falling Capex
– Pumped storage Long development and EIA
– Thermal TBC
– Others (hydrogen) Strong Capex, uncertain demand

RES penetration

– Imperfect information Financing precaution vs. current high prices
– Technology improvement End of learning curve?
– Auctions, life extensions Political decision
– Bottlenecks Administrative hurdles

Nuclear Technical / Political / Logistics / Economic



Potential LCOE evolution of renewable technologies
WHOLESALE MARKET PRICES

SINGLE TRACKER SOLAR PV*
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* AFRY’s own estimates for a fairly wide range of observed and expected Capex, Opex, and load factors; and own views on projected hurdle rates 
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Grid parity is not about how it starts, but about how it ends...
WHOLESALE MARKET PRICES

− 'grid parity' ofter referred to as the moment when LCOE 
falls below captured prices (or worse baseload prices).
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'Grid parity' ?

Historic captured prices and LCOE of solar PV



Grid parity is not about how it starts, but about how it ends...
WHOLESALE MARKET PRICES

− Merchant IRRs depend on the views of the future power prices
− short term driven by commodities
− medium and long term driven by offsetting impacts of new build (merchant or from auctions), interconnections, commodities 

and storage.
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IRR > Hurdle Rate
 There IS 'grid parity'
 Merchant investment decision

Historic captured prices and LCOE of solar PV

Today's merchant investments are not about IRRs, but about the view of the future market prices

Baseload price Captured price LCOE
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Tariff Deficit
FINANCIAL SUSTAINABILITY

KEY POINTS

− Tariff deficit = revenues from grid charges minus regulated 
costs 

− Accumulated deficit reached €30bn by 2013, mostly driven 
by falling demand and rising RES incentives.

− Law 24/2013 introduced the financial sustainability of the 
system:
− Maximum 2% of the annual deficit and 5% accumulated
− Obligation to review access toll and charges 

automatically if thresholds are exceeded

− The 'sector reform' of 2011-2013 introduced measures to 
eliminate annual deficits. The sector generated surpluses in 
2014-2018; the current accumulated surplus is around 
€1bn. 

HISTORICAL EVOLUTION (B€, NOMINAL)
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*Provisional Settlement 14-2019, CNMC
Source: Historical data - CNMC, Projections - AFRY

-1.2 

-5.8 -4.6 -5.6 
-3.9 

-5.6 
-3.4 

0.6 0.5 0.4 0.2 0.1 

-25

-20

-15

-10

-5

0

5

10

15

20

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

*

20
19

P

20
20

P

20
21

P
Income Toll & Charges
Gov. Contrib. & Other CO2
Taxes - Law 15 Past Deficit
T&D Other costs
RECORE Surplus(+)/Deficit(-)



Tariff Deficit
FINANCIAL SUSTAINABILITY

KEY POINTS

− The sector income decreased in 2019, driven by lower 
demand and 15/2018:
− Temporary suspension of the 7% generation tax during 

Q4-2018 and Q1-2019
− Permanent removal of the green cent for gas

− Expected deficit of around €0.3-0.4bn for 2019, that can 
be covered by the accumulated surplus. 

− Since the coronavirus outbreak, risks of lower revenue 
from grid charges.

− We project:
− cost reductions in 2020 and 2021
− a weak equilibrium in the short term, with probable small 

deficit. 
− this can be managed with measures such as increasing 

the CO2 limit, through new taxes, national budget, or 
increasing grid charges (unlikely).

HISTORICAL EVOLUTION (B€, NOMINAL)
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Tariff Deficit
FINANCIAL SUSTAINABILITY

KEY POINTS

− In the long-term, significant cost reductions are expected:
− old renewables reducing their regulatory life
− end of repayments of securitied historic deficits

− Future Governments will enjoy a healthy system, allowing:
− elimination of generation taxes and/or reducing grid 

charges
− investments in the ecological and just transition 

(storage, interconnections, CSP, offshore etc.)

− Additional risk from CIADI arbitration procedures, which 
could increase the regulated cost, if Spain decides to pay 
and charge the power sector.

− Upcoming renewable auctions can lead to incomes or costs 
for the system. At least in the short term, incomes are 
expected. However, the proposal of the government is not 
to include these payments as regulated costs, but include 
them in the final hourly price to be paid by the consumers.

PROJECTIONS (B€, NOMINAL)
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Source: AFRY
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A decade requiring higher Government policy actions
ENERGY POLICY ASPECTS

− Demand projections post-Covid-19 and achievement of RES targets suggest:
− increased risks of revenues cannibalisation with low demand and high inflexible generation (nuclear, hydro and CHP)
− PPAs at stake
− probable adjustment of developer premiums
− probable adjustment of financing conditions for merchant projects
− probable shift from a sellers' market to a buyers' market
− key decisions on:

− volume of auctions per technology and per year
− detailed design of auctions
− design of capacity mechanisms

− crucial (and possibly cost-effective) earlier development of storage and corresponding regulatory framework
− trade-offs of nuclear remain, with benefits on security of supply and low emissions but contribution to more difficult RES 

integration  need to adapt operation or develop 'nuclear power storage' or curtail abundant wind.
− nuclear closures remain unlikely and are very conditional to logistics capabilities, development of other back-up capacity 

(presumably storage) and availability of money for dismantling.
− Probable –manageable- tariff deficit in 2019-2021, with several Government options. Easy ride post 2022.
− Worsened situation of 'missing money' for CCGTs, and probable missing money for nuclear generation to cover Opex.
− Positive cheap electricity for intensive consumers (although what matters is relative costs to neighbours).
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Contact us
CONCLUDING REMARKS

− Reach out to us for more information:
javier.revuelta@afry.com
angel.ballesteros@afry.com

− More webinars will follow with relevant topics, and any 
update on the evolving situation.

The Indian power market: vision for 
2030
Thursday 23 July
10:00 BST / 11:00 CET
Register
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