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Eurelectric represents the interests of the electricity industry in Europe. Our work covers all major issues affecting our sector. Our 
members represent the electricity industry in over 30 European countries.  

 
We cover the entire industry from electricity generation and markets to distribution networks and customer issues. We also have 
affiliates active on several other continents and business associates from a wide variety of sectors with a direct interest in the electricity 
industry.  
 

We stand for  
 
The vision of the European power sector is to enable and sustain: 
- A vibrant competitive European economy, reliably powered by clean, carbon-neutral energy 
- A smart, energy efficient and truly sustainable society for all citizens of Europe  
 
We are committed to lead a cost-effective energy transition by: 
 

investing in clean power generation and transition-enabling solutions, to reduce emissions and actively pursue efforts to become 
carbon-neutral well before mid-century, taking into account different starting points and commercial availability of key transition 
technologies;  
 

transforming the energy system to make it more responsive, resilient and efficient. This includes increased use of renewable energy, 
digitalisation, demand side response and reinforcement of grids so they can function as platforms and enablers for customers, cities and 
communities;  
 

accelerating the energy transition in other economic sectors by offering competitive electricity as a transformation tool for transport, 
heating and industry;  
 

embedding sustainability in all parts of our value chain and take measures to support the transformation of existing assets towards a 
zero carbon society;  
 

innovating to discover the cutting-edge business models and develop the breakthrough technologies that are indispensable to allow 
our industry to lead this transition. 

 

mailto:sbenfatto@eurelectric.org
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Documents under consultation:  
ERAA 2021 | Downloads 

 

6. The ERAA target methodology is set to support the achievement of the EU 2030 climate and 
energy objectives set out in Article 1(a) of Electricity Regulation. Do you agree that the ERAA 2021 
is already an important analysis in view of EU ambitious climate and energy targets? 

• Strongly agree 

• Agree 

• Neutral 

• Disagree 

• Strongly disagree 

• Don't know 
 

7. How is the ERAA 2021 useful to you or your business? 

• Adequacy situation in the mid-term drives our business decisions.  

• The results of ERAA are a support for our policy or regulatory decisions.  

• We are interested in understanding the methodology of ERAA for research purposes.  

• We are interested in understanding the methodology of ERAA for business/consulting 
purposes.  

• Other (please explain)  
 
In case you checked the box "Other", or in case you want to give additional explanations, please 
provide your comments in the text box below. 

Coming back to our answer to Q6, there are important shortcomings/open questions in the 
assumptions, methodology, and results of ERAA 2021. See additional detailed national inputs 
revealing the problematic situation. Besides, the primary goal of ERAA is to contribute to ensuring 
security of electricity supply by highlighting potential future resource adequacy issues 
considering (i) the energy policy choices made to reach the climate objectives pursued, (ii) the 
expected evolution of demand, (iii) the expected evolution of supply (additions and retirements). 
The objective is not to support the EU climate objectives and targets as such. Incidentally, let us 
stress that there does not exist a single EU target for security of electricity supply, but a collection 
of national targets. 
 
As an outcome of the Clean Energy Package, the Electricity Regulation introduced the European 
Resource Adequacy Assessments (ERAA) as a cornerstone for setting up and maintaining capacity 
mechanisms (capacity markets and strategic reserves). Where needed, ERAA 2021 confirms that 
capacity markets can help to reach the reliability standard set by the public authorities while 
achieving we highlight that capacity mechanisms are deemed necessary to ensure system 
adequacy while reaching the ambitious EU decarbonization objectives. Eurelectric believes 
important to ensure that ERAA will ultimately be fit for purposes and ensure the identification of 
adequacy issues 

In addition, we would be interested if ENTSO-E could provide further analysis to help us 
understand why there are major discrepancies between national results in ERAA and between 
ERAA and other NRAAs. Also, some clarification on assumptions would be most welcome,  for 
instance, in the case of Spain.  

https://www.entsoe.eu/outlooks/eraa/eraa-downloads/
https://www.entsoe.eu/outlooks/eraa/eraa-downloads/
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Finally, the underlying methodology still needs further improvements in order to provide reliable 
results. 

 

8. In your opinion, what are the most important methodological achievements of the 2021 ERAA 
edition? Rank your answers from 1 (most important) to 5 (least important). 

• Pan-European Adequacy simulation → 2 

• Economic Viability Assessment → 1 

• Flow-Based Market Coupling → 4 

• Temperature-Detrended Climate Database → 3 

• Other → 5 
 
In case you checked the box "Other", or in case you want to give additional explanations, please 
provide your comments in the text box below. 

While some achievements were made in this first ERAA 2021 exercise, there is clearly room for 
several improvements. A particular attention should be set in explaining the results obtained for 
some countries, esp. what would be the fundamentals behind ENTSO-E analysis, notably in 
comparison with NRAAs. 
 

9. Are the ERAA 2021 Economic Viability Assessment results and conclusions in line with your 
expectations? 

• Yes, in line with my expectations 

• Mixed answer, somewhat in line with my expectations 

• No, not in line with my expectations 

• No opinion 
 
Additional comments: 

It is important to stress that some limitations in the modelling approach are affecting downwards 
the level of our expectations towards the EVA results and conclusions. 

Please refer to the comments provided in our response to the ACER's consultation as well as the 
elements mentioned below. 

The Economic Viability Assessment (EVA) was long overdue. Eurelectric welcomes this 
methodological improvement. Nonetheless, the EVA methodology and ERAA underlying 
assumptions must be improved significantly improved to provide reliable results.  

Finally, ERAA should not be considered as the only tool for decision-makers but it should be 
complemented by more accurate national assessments to be used as a basis for policy decisions 
regarding generation adequacy. 

 
If no, what did you expect differently (multiple answers are possible; specific zones and 
technologies can be mentioned in the accompanying text box below): 

• More retirements 

• Fewer retirements 

• More investments 

• Fewer investments 
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Additional comments: 

Pending on the country, we question the way the ERAA is interpreting the retirements and 
investments which leads to shortcomings in the results (such as the impact on the reliability 
standard) 

We note some inconsistencies regarding LOLE/ENS indicators and expected net revenues, which 
should be analysed and further explained in the overall EVA results. For example:  

• Simultaneous decommissioning of CCGT and commissioning of significant DSR, both with 
similar fixed costs (30EUR/kW/y) but DSR with higher activation cost than CCGT.  

• There are countries in table 11 of Annex 2 where different technologies receive 
substantially different net revenues from ENS (which is same for all technologies). These 
differences do not seem directly justified by differences in availability and variable costs. 

• The detailed results of the ERAA 2021 (Annex 2, Table 11) show that, many plants would 
have a net margin equal to zero in the EVA 2025 by assuming the generation mix from 
the National Estimates, without taking into account the effect in economic viability of 
previous target years.  

• Expected evolution of the EVA results when other resources could retire/enter in future 
exercises (i.e. different types/duration of storge) are not explained in the ERAA 
documents. 

 
We would appreciate full interpretation of the results from ENTSOE, showing overall consistency 
of the national results presented in the documents, as a first step to define priorities of 
improvement in future ERAA in the roadmap. 

In the absence of convincing explanations (in the report or, at least, in a dedicated workshop) 
Eurelectric finds it difficult to check/confirm - from the elements provided by ENTSO-E - whether 
the Economic Viability Assessment is properly modelled in ENTSO-E tools, which are the intrinsic 
limitations of the approach and whether the results obtained are properly reflecting the expected 
market dynamics. 

What are your key takeaways from the EVA results and conclusions? 

ERAA 2021 is far from meeting the legal requirements (specially art. 23.1 and 23.5 of Electricity 
Regulation). In particular, the EVA should still be considered as “work in progress”. Although we 
acknowledge the full methodology is expected to be deployed in 2024, we think that nowadays 
there is still room for clarifications and improvements in this first EVA in particular, as stated in 
our response to ACER’s consultation and the answer to question above.   

Overall, ERAA should not be considered as the only tool for decision-makers but it should be 
complemented by more accurate national assessments to be used as a basis for policy decisions 
regarding generation adequacy.  

 

10. Are the ERAA 2021 Flow Based Market Coupling proof of concept results and conclusions in line 
with your expectations? 

• Agree 

• Neutral 

• Don't agree 

• Don' Know 
 
Additional comments: 
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While the flow-based (FB) analysis is not relevant for all countries, in some cases, a more in-depth 
analysis is necessary.  

Overall, we welcome the POC related to the use of FB model for capacity calculation and 
allocation as this is the EU target model, especially for meshed grids. 

However, as FB is already implemented in CWE region for some years and in the CORE/Nordic 
region in the near future (2022), we find it a missed opportunity to not have implemented the FB 
approach for all scenario targeting the years 2025 and 2030 (at least for CORE which currently 
performing external parallel runs for the DA process) 

Regarding the CNEC selection, we feel the approach lacks some pragmatism by only considering 
extreme sets (A, B and C). Why not selecting a more probable subset (of C which contains all the 
CNEC that will be used in CORE) checking against high PTDF value for example (similarly the 
temporary approach described in the DA CCM)? 

“NTC modelling stands between FB Domains Set A and B, as already observed examining total 
EENS”. This is quite worrying. Should the FB approach not always lead to a larger domain than 
the NTC approach? We fail to understand why the FB Set B and C create more EENS than the NTC 
approach, that should, to our understanding, consider the same CNEC when determining the 
bilateral NTC values. Do we have to understand that FB approach undermines adequacy while 
offering a larger space for commercial exchanges? This would be a counter intuitive result. This 
requires further investigation and/or explanation. 

While the scope of application of the FB approach is clearly defined, we miss the explanation on 
Advanced Hybrid Coupling which should ensure an efficient coupling is done between different 
CCRs (applying FB or not). 

What are your key takeaways from the Flow-Based market coupling proof of concept results? 

The FBMC methodology should be further improved before being assessed in more details. 
Eurelectric stresses the importance, when assessing the adequacy of the electrical system's 
resources, of carefully considering the physical feasibility of the resulting flows.  
 
At least, Eurelectric recommends considering transmission capacities that reflect to the best 
possible extent the real capabilities of the network during stress events. This could be done either 
by reducing the level of interconnection capacities available or by incorporating re-dispatching 
and counter-exchange measures. This aspect has become central since the requirement for a 
minimum level of available trans-zonal capacity (MACZT) of 70% that reduces the link between 
physical and commercial exchange capacity.  
 
In addition, Eurelectric recommends assessing the sensitivity of the results to the key assumptions 
underlying the FBMC modeling and its underlying data set. Indeed, the 2019 MAF results 
illustrated that the impact of FBMC could be significant for some countries. 
 

11. Should any additional analysis of results be considered in future ERAA reports? 

More analysis of the results should be provided: the current report is rather descriptive of the 
results obtained, while further analysis of the fundamentals behind could be reported. Eurelectric 
would also appreciate that ENTSO-E explains how the results obtained are in line with the 
expected economics behind adequacy assessments and how deviations from the modelled 
situations would impact the results/conclusions. 
 
A non-exhaustive list is as follows: 
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1) Result sensitivity analysis should include higher carbon price levels than those currently 

used (40€/tCO2 in the main case and 60€/tCO2 in an alternative scenario) given currently 
prevailing EUA prices.  

2) Further details are needed to better understand the fundamentals behind the forecasts, 
in particular on the assumption taken for Demand Side Response (DSR), storage 
potential, (e.g. estimated duration), the availability of firm dispatchable capacities 
during stress events (see e.g. the recent update of RTE for Winter 2021-2022), etc. 
Considerations on DSR to be economically viable in 2025 should be well justified in ERAA 
and EVA analysis.  

3) A price cap of 15,000 €/MWh is used in the EVA: this assumption has to be justified. As a 
matter of fact, the current discussion on high energy prices illustrates that price spikes 
that would be needed in theory would (most probably) not be accepted in practice. In 
addition, some capacity markets are including a pay-back mechanism based on reliability 
options (e.g. Italy, Belgium). It would be interesting to know whether and how this 
feature has been considered for existing/future capacity markets. 

4) Distribution aspects – see also comments in our response paper to the ACER consultation. 
5) NECPs objectives and achievements should be carefully considered and not be taken for 

granted – see also comment in our response paper to the ACER consultation.  
 

12. What are in your opinion the most important features to be developed in future ERAA editions 
with regards to the adequacy assessment? Rank your answers from 1 (most important) to 7 (least 
important). 

• Improvement of demand forecasting methodology → 7 

• Inclusion of climate change in the PECD → 6 

• Consideration of more recent climate years in the adequacy simulations → 4 

• Improvements of the results’ analysis (describe in comment below) → 5 

• Increase of the number of target years → 1 

• Improvements of the maintenance optimization methodology (describe in comment 
below) → 2 

• Other → 3 
 
Additional comments: 

In general, it should be noted that many of the considerations above are required by the 
Electricity Regulation and/or ACER methodology. Eventually, several features mentioned above 
(recent climate years, inclusion of climate change, number of target years) will have to be 
integrated in future ERAA editions. Therefore, we encourage accelerating the integration and 
development of these elements before considering additional elements/improvements.  

Regarding improvement of demand forecasting methodology, this is not specific to ERAA and 
part of the core business of TSOs. Unfortunately, we notice that in some countries such an 
approach is not fulfilled.  
ERAA should also consider forced outages that are not known at the time of the Unit Commitment 
Economic Dispatch to introduce a disruptive component in the optimization algorithm. In fact, 
the ERAA should consider a situation of simultaneous shortage of generation capacity in Europe 
to correctly assess adequacy issues in importing bidding zones (e.g. bidding zone Italy North). 
 
Lastly, we call for a better inclusion of external stakeholders in the development of the future 
ERAA, as established in Art. 27 of the Electricity Regulation.  
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13. What are in your opinion the most important features to be developed in future ERAA editions 
with regards to the Economic Viability Assessment (EVA)? Rank your answers from 1 (most 
important) to 7 (least important) 

• Consideration of a combined multi-year EVA → 1 

• Inclusion of additional technologies as investment candidates in the EVA (name 
technologies in comments) → 7 

• Stochastic EVA, instead of current deterministic approach → 4 

• Increased number of climate years (CY) for the EVA → 5 

• Improvement in the methodology for CY scenario reduction for the EVA → 3 

• Implementation of the EVA on a Flow-Based model instead of an Net Transfer Capacity 
model → 6 

 
Additional comments: 

The current EVA methodology (in particular, in the scenario without capacity mechanism - CM) is 
based on the addition/withdrawal of assets using an iterative economic optimality search 
process. Particularly, the EVA methodology does not consider some of the difficulties that market 
players face in the real world: market risks and the underlying uncertainties over the long term, 
regulatory risks (e.g. changes in energy policy, permitting), technology risks (e.g. which options 
will prove profitable over the long term), etc.  Moreover, EVA does not consider additional 
revenue for the generating units besides the wholesale electricity market, i.e., revenues from 
district heating or ancillary services, which may also impact their economic viability. 

Inclusion of additional technologies as investment candidates in the EVA: energy storage systems 
(especially batteries and pump hydro plants) should be considered as investments candidates in 
the EVA since their impact on the adequacy parameters can be significant considering the 
increasing penetration of non-programmable RES. Furthermore, electrolyzers should also be 
considered, taking into account their importance in reaching the EU 2030 climate and energy 
objectives. 

Improvement in the methodology for CY scenario reduction for the EVA: we understand that only 
representative climate years are simulated in the EVA model due to computational cost. 
However, the selection of representative climate years should take into account the expected 
climate evolutions of the next decade in order to better represent the future climate conditions. 
To do that, representative climate years should be built considering the expected impact of 
climate change or, as a second best, significant past years (i.e. years characterized by high 
temperature) having climate characteristics similar to the ones expected in the Target Years can 
be considered as representative.  

Implementation of the EVA on a Flow-Based model instead of a Net Transfer Capacity: the 
implementation of Flow-Based model should contribute to a better representation of the 
adequacy contribution of neighboring countries, which is important in particular for bidding 
zones heavily relying on imports. 

 

14. In your opinion, which items should be prioritized for future ERAA editions including ERAA 
2022? Rank your answers from 1 (highest priority) to 7 (lowest priority) 

• Modelling and sizing of Implicit DSR → 1 

• Modelling of Electrolysers → 4 

• Causal analysis (as part of results' analysis) → 2 
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• Modelling of dynamic price caps → 3 

• Consideration of shortage pricing → 5 

• More granular Value of Lost Load (VoLL) values per bidding zone → 6 

• Improvement of the demand regression model → 7 
 
Additional comments: 

Before contemplating the addition of new features/items in future ERAA editions, we believe that 
the current elements like stochastic multi-year EVA and FBMC should be further improved. The 
additional questions are whether the additional items would impact (i) the adequacy 
assessments and to which extent (first order / second order?), (ii) the economic viability 
assessments (first order / second order?). This should help find the trade-off between “must 
have” features and “nice to have” features, keeping in mind the nature of the ERAA exercise 
(prospective modelling, which will always have limitations on its own). 

Modelling and sizing of implicit DSR is of importance, especially for the smart charging of EVs 
with view to the development of E-mobility.  
 
Casual analysis is important to ensure consistency and coherence of the ERAA.   
 

15. Which additional scenarios or sensitivities would you be interested to see in future ERAA 
editions? Rank your answers from 1 (most interested) to 6 (least interested). 

• Sensitivities on the CO2 price assumptions → 1 

• Different price cap → 3 

• Scarcity pricing → 5 

• Sensitivities on the demand levels → 2 

• Extreme weather conditions → 4 

• Other  
 
Additional comments: 

As highlighted in Q14, question is whether the additional scenarios or sensitivities are bringing 
added value in anticipating properly adequacy issues. Sensitivities on the CO2 price assumptions 
and on demand levels (test different levels of electrification for example, cf. TYNDP-2022 
assumptions) would be very insightful. 

In any case, the ERAA should include explanations on how these elements are considered in the 
methodology, what are the assumptions retained, and clarify the analysis (esp. any divergence 
between modeling and reality). 

Other and Extreme weather conditions: future ERAA editions should consider a situation of 
simultaneous shortage of generation capacity in Europe to assess the impact on importing 
Member States. 

Finally, Eurelectric underlines that the capacities used should reflect to the best possible extent 
the real capabilities of the network. It should not take into account artificial increases stemming 
from capacity calculation methodological aspects (e.g. the 70% threshold pursuant to Regulation 
943/2019 or the thresholds resulting from national trajectories in MS with national action plans). 
Indeed, the resulting network constraints may have to be dealt with through cross-border 
remedial actions (e.g. countertrading) whose availability is not guaranteed in tense situations. 
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16. Being the first implementation of the ERAA methodology, ERAA 2021 assesses target years 2025 
and 2030. The number of target years will increase in future editions in order to better represent 
the target 10-year time horizon. From the ranges listed below, which time frames do you find most 
important to model in ERAA? Rank your answers from 1 (most important) to 4 (least important). 

• 1 to 3 years ahead → 4 

• 4 to 5 years ahead → 3 

• 6 to 7 years ahead → 2 

• 8 to 10 years ahead → 1 
 
Additional comments: 

EVA should transition from a single-year to a multi-year assessment. The number of target years 
is insufficient and should include a year-per-year trajectory until 2030 (starting from 2022). 
Information for a single year is not that meaningful unless a complete picture is provided, 
because what is important for investment decisions is the trajectory. 

The identification of short-term adequacy issues (e.g. in the next 3 years) are probably best dealt 
with by the national resource adequacy assessments made by TSOs or by short-term and seasonal 
adequacy assessments (see Regulation (EU) 2019/941). 

It would be interesting to get more in-depth comparison between ERAA and NRAA exercises, both 
on the assumption side and on the result side. Some TSOs are already pointing out the quality of 
their NRAA analysis, but it would be good that their best practices would progressively be 
included in the ERAA. 

 

17. Do you have additional suggestions or comments? 

See also comments provided in our response to the ACER's consultation, and, in future, we would 
suggest sharing the results prior to the official publication. 



 

 

 

Eurelectric pursues in all its activities the application of 

the following sustainable development values: 

Economic Development 

  Growth, added-value, efficiency 

Environmental Leadership 

 Commitment, innovation, pro-activeness 

Social Responsibility 

 Transparency, ethics, accountability 
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https://www.elia.be/en/news/press-releases/2021/06/20210625_elia-publishes-its-adequacy-and-flexibility-study-for-the-period-2022-2032
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https://download.terna.it/terna/Terna_Rapporto_Adeguatezza_Italia_2021_8d9a51d27ad741c.pdf
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Capacity mix (MW) foreseen in ERAA National Estimates Scenarios versus PNIEC

National 

Estimates 

EERA 

PNIEC

National 

Estimates 

EERA 

PNIEC

New 

investments 

(2022-2025)

Nuclear 7,117 7,117 7,117 3,040 3,050

Coal 4,643 1,998 2,085 0 0

CCGT 24,562 24,499 24,560 24,499 24,560

Hydro(+pumping) 20,423 21,272 21,260 24,162 24,140 850

Wind 27,480 39,226 39,226 48,550 48,550 11,750

Solar (PV) 13,399 21,063 21,064 38,404 38,404 7,670

Solar (Thermal) 2,304 4,801 4,800 7,300 7,300 2,500

Others renewable 1,219 1,090 1,090 1,730 1,730

Others non-renewable 5,999 4,825 4,825 3,980 3,980

Batteries 0 500 500 2,500 2,500 500

2030

2021

2025

Data 2021: monthly newsletter for October 2021, System Operator (REE)

Central MW

Soto 3 346,25

LaRobla2 355,10

Guardo 2 342,43

PGR 1.403,19

Lada 4 347,70

Narcea3 347,47

Puentenuevo3 299,76

Los Barrios 570,05

Aboño 1 341,79

Aboño 2 535,87

Total 4.889,61
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ERAA as of  Increase Realistic

MW nov-21 2025 2025 increase 2025 Difference

Coal 4.890 1.998 -2.892 -4.013 1.121

Hydro pump storage 5.950 6.800 850 0 850

Batteries 0 500 500 0 500

CSP 2.300 4.800 2.500 200 2.300

Wind 27.480 39.226 11.746 6.700 5.046

Solar PV 13.399 21.063 7.664 6.600 1.064

Total 20.368 9.487 10.881

0

2.000

4.000

6.000

8.000

10.000

12.000

14.000

16.000

18.000

20.000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

M
W

CCGT generation (MWh) 

Electricity generation (MWh) to cover demand on the 30th November 2021
CCGT generation (MWh) to cover demand on the 
30th November 2021



 

11 
 

Calendar agreed with the Spanish Government 
for final shutdown  of nuclear power plants

Plant
Capacity 

(MW)

Final 

shutdown 

date

Almaraz I 1049 2027

Almaraz II 1052 2028

Ascó I 1032 2029

Ascó II 1027 2030

Cofrentes 1092 2033

Vandellós II 1087 2034

Trillo 1066 2035

LOLE at average, 50th and 95th percentile LLD for some 
countries. Scenario without CM, 2025

Average P50 P95

BE00 4.15 0.00 20.05

DE00 6.79 3.00 22.05

ES00 1.14 0.00 6.00

FR00 4.28 0.00 22.05
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Eurelectric represents the interests of the electricity industry in Europe. Our work covers all major issues affecting our sector. Our 
members represent the electricity industry in over 30 European countries.  

 
We cover the entire industry from electricity generation and markets to distribution networks and customer issues. We also have 
affiliates active on several other continents and business associates from a wide variety of sectors with a direct interest in the electricity 
industry.  
 

We stand for  
 
The vision of the European power sector is to enable and sustain: 
- A vibrant competitive European economy, reliably powered by clean, carbon-neutral energy 
- A smart, energy efficient and truly sustainable society for all citizens of Europe  
 
We are committed to lead a cost-effective energy transition by: 
 

investing in clean power generation and transition-enabling solutions, to reduce emissions and actively pursue efforts to become 
carbon-neutral well before mid-century, taking into account different starting points and commercial availability of key transition 
technologies;  
 

transforming the energy system to make it more responsive, resilient and efficient. This includes increased use of renewable energy, 
digitalisation, demand side response and reinforcement of grids so they can function as platforms and enablers for customers, cities and 
communities;  
 

accelerating the energy transition in other economic sectors by offering competitive electricity as a transformation tool for transport, 
heating and industry;  
 

embedding sustainability in all parts of our value chain and take measures to support the transformation of existing assets towards a 
zero carbon society;  
 

innovating to discover the cutting-edge business models and develop the breakthrough technologies that are indispensable to allow 
our industry to lead this transition. 
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