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Public Consultation on the assumptions of the new 
National Resource Adequacy Assessment of IPTO 

1 Introduction 
 

According to the provisions of Law 4001/2011 and the Hellenic Grid Code, IPTO issues 
periodically an adequacy study, focusing on the estimation of future balance between 
generation and demand, taking into account the latest national Ten Year Network 
Development Plan (TYNDP) and strategic long-term national plans. 

In October 2020 ACER adopted methodologies for the European Resource Adequacy 
Assessment (ERAA) and for the calculation of the Reliability Standard (RS), with 
decisions 24/2020 and 23/2020 respectively. 

The ERAA aims to provide a consistent and comparable basis on a European level, 
gives key insights into the adequacy of supply to meet demand, and identifies resource 
adequacy concerns (and their causes). The ERAA results should help to inform the EU 
Member States, National Regulatory Authorities (NRAs) and stakeholders about the 
forecast level of security of supply in the EU. The ERAA results may also serve as a 
basis to consider different market design options pursuant to Articles 20 and 21 of 
Electricity Regulation (EU) 2019/943. 

In line with Article 24 of the Electricity Regulation (EU) 2019/943, complementary 
national resource adequacy assessments may be conducted. National resource 
adequacy assessments have a regional scope and are based on the ERAA 
methodology. National resource adequacy assessments may include additional 
sensitivities. 

IPTO intends to issue a National Resource Adequacy Assessment (NRAA). The study 
is envisaged to be fully compliant with the methodology applied by ENTSO-E in the 
MAF 2020 report, while to the extent possible will adopt the methodological progress 
of ENTSO-E in fulfilling ERAA provisions. 

Aligning with ERAA methodology requirements regarding transparency, IPTO is 
launching this public consultation of the key elements of the new study, namely input 
data and assumptions. 

The following paragraphs describe the proposed key elements of the new study. IPTO 
invites all relevant stakeholders, to provide insight and comments on these, according 
to their knowledge and field of expertise, by the 7th of July 2021. All contributions will 
be published. In case a participant opts for confidentiality, a specific reference shall be 
made. 
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2 General information and assumptions 
 

2.1 General context 

ENTSO-E is currently working on the publication of the first adequacy report, in line 
with the recently approved by ACER ERAA methodology. The report is expected to be 
published in Q4 of 2021 and will be referred to as the ERAA 2021 report. 

Bottom-up from TSOs data collection has been completed and the final data set is 
pending ACER approval. Methodologies for resolving the gaps between the 
methodology applied up to now for the MAF (Midterm Adequacy Reports) and the 
provisions of the ERAA methodology are a work in progress by ENTSO-E. ENTSO-E 
and ACER have agreed on time-schedule for allowing the gradual implementation of a 
full-fledged ERAA compliant study.  

The new adequacy study of IPTO will be fully compliant with the methodology followed 
in ENTSO-E MAF 2020 report, while to the extent possible will adopt the 
methodological progress of ENTSO-E in fulfilling ERAA provisions. New features in the 
adequacy study, imposed by the ERAA methodology, include the examination of two 
central reference scenarios, one without CMs (Capacity Mechanisms) and one with CMs 
(existing or planned), the consideration of any national market reform plans and the 
performance of an Economic Viability Assessment (EVA) of capacity resources.  

It should be made clear that even though the new study considers a regional 
perimeter, it is actually a National Resource Adequacy Assessment (NRAA) which aims 
to provide a complementary analysis to the ERAA 2021 report on future adequacy 
levels and potential risks in Greece, under different conditions. Therefore, in all cases 
hypotheses for neighboring countries will remain constant and the analysis will focus 
on future national adequacy levels and viability of investments in Greece. 

 

2.2 Geographical perimeter 

The new adequacy study will consider a regional perimeter and will include the 
neighboring countries of Greece, as well as the rest of the Balkan region, as those 
systems are tightly interconnected and have a significant impact on resource 
adequacy. 

According to the ENTSO-E approach, only connections between market/bidding zones 
are modelled, while intrazonal grid topology is not. However, some countries have 
been divided into multiple zones to reflect the effect of certain critical grid elements 
(e.g. Greece, and Italy). The definition of market zones of ENTSO-E is adopted for the 
purposes of the new adequacy study. Table 1 presents both the explicitly and non-
explicitly modelled zones in the new adequacy study, while the explicitly modelled 
zones are depicted in Figure 1. 

It should be noted that “explicitly modelled zones” are represented by market nodes 
that consider complete information (e.g., information regarding generating units and 
demand), while “non-explicitly modelled zones” are market nodes which are 
represented by fixed time series of energy exchanges through interconnections.  
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Source: ENTSO-E MAF 2020 report 

Figure 1: The interconnected power system perimeter modelled IPTOs new 
adequacy study 

 

Table 1: Explicitly and non-explicitly modelled zones 

Explicitly modelled 
countries/zones 

Non-explicitly modelled 
countries/zones 

Albania (AL00) Hungary (HU00) 

Bosnia and Herzegovina (BA00) Italy (ITCN) 

Bulgaria (BG00) Slovenia (SI00) 

Croatia (HR00) Turkey (TR00) 

Greece (GR00, GR03) Ukraine Burshtyn Island (UA01) 

Italy (ITCS, ITS1, ITCA, ITSI)  

Republic of North Macedonia (MK00)  

Montenegro (ME00)  

Romania (RO00)  

Serbia (RS00)  
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2.3 Time horizon and resolution 

The time horizon of the new adequacy study is the period 2022-2035. 

A limited number of Target Years (TY) within the study period (i.e., years that will be 
simulated) will be selected, including at least the years 2022, 2025, 2030 and 2035. 

Based on the ENTSO-E approach, an hourly resolution has been adopted for the 
simulations for all TYs and scenarios, meaning that all input time series data for the 
unit commitment and economic dispatch (UCED) model (e.g., RES generation, demand 
profiles and net transfer capacities) are expressed in hourly intervals. 

 

2.4 Probabilistic Simulations 

Unlike previous adequacy reports issues by IPTO, simulations for the new adequacy 
study will be performed using the ANTARES tool, developed by RTE, allowing for hourly 
Monte Carlo simulations. Furthermore, the use of the ANTARES tool will allow for the 
same level of modelling of capacity resources, demand and the grid side, as in ENTSO-
E adequacy studies. In accordance with the ENTSO-E approach, the climate years 
1982-2016 will be simulated. Detailed information about the probabilistic methodology 
of ENTSO-E that will be adopted in the adequacy study of IPTO can be found in 
Appendix 2 of the MAF 2020 report1.   

 

2.5 Reliability Standard 

In previous adequacy studies, IPTO had adopted as an acceptable reliability standard 
the threshold of 3h/year for the probabilistic index LOLE.  

For the new adequacy study, the Reliability Standard (acceptable threshold for LOLE) 
will be provided by the NRA (RAE), in compliance with the VOLL CONE RS methodology 
(ACER decision 23/2020). 

 

2.6 Missing Capacity 

If the Reliability Standard (RS) is not met for a TY, the necessary additional capacity 
needed for fulfilling the RS (missing capacity) may be calculated. The calculation is 
aimed to be technology neutral and for this reason gradual steps of firm capacity 
(capacity with 100% availability) will be added to foreseen capacity for the TY in 
question, until the RS is met.   

 

 

 
1https://eepublicdownloads.entsoe.eu/clean-documents/sdc-
documents/MAF/2020/MAF_2020_Appendix_2_Methodology.pdf 
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3 Development of Scenarios - Input 
All basic input for the new adequacy study has been taken from ENTSO-E data 
collected in the framework of the ERAA 2021 study (data release May 2021).  

According to the data collection guidelines, TSOs were requested to provide all 
necessary data regarding the foreseen evolution of their respective supply and demand 
side, as well as coordinated NTCs with neighboring countries. ENTSO-E requested that 
the data provided by TSOs must be aligned with their national NECPs, taking into 
account best estimates and their national TYNDP. Based on this data, ENTSO-E will 
form the base case scenario of ERAA 2021. 

Additionally, TSOs were requested to provide information regarding uncertainties 
concerning retirement dates of existing units or entrance of new units (delayed 
entrance or even non-realization). With this opportunity, TSOs were able to notify more 
recent plans, that have not been finalized yet, for example more ambitious 
decarbonization goals (earlier retirement of coal/lignite units or cancelation of 
projects), plans for possible refurbishment of existing units etc, despite the provisions 
of their approved NECP.  

The following sections provide details on all assumptions and data sources. 

 

3.1 National Assumptions 

The base case scenario for Greece stems from the approved NECP, taking into account 
best estimates and the most recent national TYNDP (TYNDP 2022-2031). Key points 
of the Base Case Scenario are the following: 

 Support mechanisms on providing capacity procured either through 
organization of capacity markets or contracting strategic reserves are not 
considered. 

 Lignite units are retired earlier than was foreseen in the approved NECP, 
according to the time-schedule announced by PPC through official letters2. 

 Only new thermal units that are currently under construction are considered to 
be added to the system. 

 RES evolution reaches the foreseen targets of the approved NECP in 2030, 
however for some technologies (mainly PV), the penetration rate in the first 
years is considered higher than the values provided in the NECP. 

 The new hydro pumped-storage unit foreseen in the NECP is not considered in 
this scenario, as its realization is considered to be heavily dependent on support 
mechanisms. 

 Batteries participating in the market are considered, as in the NECP. These are 
assumed not to be heavily dependent on support mechanisms, i.e. they will be 
gradually developed even in energy-only market. 

 Conservative development of in-market DSR is assumed. 

 Demand evolution is considered according to the NECP, taking into account the 

 
2 ΔΕΗ/ΓρΔ/295/22-02-2021, ΔΕΗ/ΓρΔ/395/10-03-2021 
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dates of interconnection of new islands (SW Cyclades, Dodekanisa and the 
islands of NE Aegean), according to the latest TYNDP. 

According to the ERAA methodology, the effect of introducing support mechanisms on 
providing capacity is examined. For this purpose, a second scenario is formed, in which 
the foreseen Strategic Reserves Mechanism and the Long-Term Capacity Mechanism, 
as planned by the Greek State will be considered. More specifically, for the short-term 
period, that is 2021-2022, the approval of a Strategic Reserves Mechanism is expected 
to allow for cold reserve availability of some lignite units, while DSR will also be allowed 
to participate in the mechanism, after the end of the Interruptibility Scheme (Sept 
2021). The new Long-Term Capacity Mechanism, as planned by the Greek State, is 
envisaged to be in place from the year 2023. This is expected to incentivize new 
investments in the supply side (including thermal, storage and DSR) that would 
otherwise not be realized and additionally ensure that exiting of older CCGTs will not 
take place. 

In both scenarios, planned market reform plans are taken into account, to the extent 
that they can be modelled. In this sense, the participation of DSR in the markets is 
considered from Q4 of 2021 and market coupling in the region which will allow for the 
full exploitation of NTCs (compliant with the 70% rule) is taken into account. The price 
caps are in full compliance with the European legislation. Consideration of scarcity 
pricing in the balancing market is part of the market reform actions included for the 
calculation of revenues.  

An Economic Viability Assessment (EVA) will be performed, in order to identify potential 
risks on adequacy levels due to unviability of capacity resources. Given that this 
methodology is currently being examined and developed by ENTSO-E, for the first 
implementation of this assessment, IPTO has opted for assessing the economic viability 
of (groups of) capacity resources, rather than minimizing the overall system cost 
(optimal expansion planning). Economic viability will be defined based on the 
difference between revenues and costs. A capacity resource will be viable if its 
revenues are higher than or equal to its costs.  

Furthermore, sensitivities may be performed in order to evaluate the impact of crucial 
parameters on adequacy, as well as on the viability of capacity resources. The 
sensitivities could include higher load forecasts and/or higher penetration of other 
capacity resources (thermal, RES, storage, DSR). Any additional sensitivities examined 
will be focused on a limited number of TY and depending on the scope may be limited 
to either adequacy analysis or EVA analysis.   

Detailed assumptions are given in Section 4. 

 

3.2 Explicitly modelled neighboring countries 

Focusing on the data collected by ENTSO-E for the perimeter simulated in the new 
adequacy study of IPTO, it was found that Bulgaria and Romania had provided 
information suggesting earlier retirement plans of certain old lignite, coal and oil units, 
as well as refurbishment plans for several units.  

Given the new Green Deal targets, the enforcement of EU Acquis in the Energy 
Community contracting parties (including removal of lignite subsidies, the opt-out of 
lignite plants, the ETS law and the prospect for gradual adherence in the EU ETS of 
non-EU Energy Community contracting parties), as well the enforcement of taxes on 



 
Public Consultation on Assumptions of the new 

 National Resource Adequacy Assessment of IPTO  
 
 

7 
 

imports from non-EU countries depending on their carbon imprint (carbon border 
adjustment mechanism, CBAM), it is highly unlikely that any new investment in hard 
coal or lignite units will be realized in EU countries, or in non-EU countries, since the 
investment risk would be substantial. Investment in new CCGT plants in the Wester 
Balkan countries faces limitations of gas supply and the lack of a gas market with 
sufficient liquidity. 

Based on the above and given that the NECP aligned base Scenario will be analyzed 
in the ERAA 2021 report by ENTSO-E, IPTO has opted for a more environmentally 
ambitious storyline for the reference scenario of the new adequacy study. It is assumed 
that BG and RO will opt for earlier retirement of old coal/lignite or oil units and at the 
same time any foreseen investments in the region in new coal/lignite or oil units, that 
are not already under construction, are cancelled. New investments in new CCGTs, as 
well as refurbishments of old gas units are assumed to be realized.  

All data regarding the evolution of other capacity resources (hydro, RES, storage, DSR) 
and the evolution of demand are taken from the Base Case Scenario of ERAA 2021. 
Table 2 summarizes the deviations from the Base Case ERAA 2021 Scenario of ENTSO-
E for each modelled country, as it will be considered in the new adequacy study of 
IPTO. 

 
Table 2: Deviations from the Base Case Scenario of ERAA 2021 

Country/
zone 

Variation from ERAA 2021 Base Case Scenario 

AL 2 new CCGTs units not taken into account, due to lack of NGAS 
infrastructure 

BA A new lignite unit is not considered 

BG Early retirement dates for the lignite units that were provided by 
the TSO are taken into account. Foreseen new nuclear units are 
assumed to replace old ones. 

HR - 

ITCA - 

ITCS - 

ITS1 - 

ITSI - 

ME A new lignite unit is not considered, as it has been officially 
cancelled  

MK New lignite investments are not considered  

RO Early retirement dates for the lignite units that were provided by 
the TSO are taken into account. The refurbishment of 2 old coal 
units and an uncertain open cycle unit are not considered 

RS 2 new lignite units are not considered, as they have been officially 
cancelled 
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3.3 Non-Explicitly modelled neighboring countries 

Non-explicitly modelled neighboring countries are taken into account through fixed 
energy transactions. Given that market results are not available from the ERAA 2021, 
the hourly transactions between the border countries of the simulated perimeter with 
the non-explicitly modelled neighboring countries (Rest Of the World, ROW) will be 
obtained from the available market results of the TYNDP 2020 report by ENTSO-E.  

 

3.4 Data Sources - input 

3.4.1 PEMMDB 

ENTSO-E maintains and regularly updates the PanEuropean Market Data Base 
(PEMMDB), which contains the necessary supply-side and grid data (NTCs). The 
PEMMDB contains a highly granular unit-by-unit resolution of European power plants, 
their technical and economical parameters, their expected decommissioning dates and 
the forecasted development of RES capacities.  

For the purposes of the new adequacy study of IPTO, all necessary data has been 
obtained from the latest release of PEMMDB, as it was updated for the ERAA 2021 and 
TYNDP 2022 reports. 

 

3.4.2 PECD 

ENTSO-E has developed the PanEuropean Climate Database (PECD), which consists of 
analyzed hourly weather data and load factors for variable generation (i.e., wind and 
solar), as well as hydro generation data (hydro run-of-river, hydro reservoirs and pump 
storage). Significant work was performed during this year in order to provide a 
temporary solution to the identified gap between MAF and ERAA methodology that 
requires climate change to be taken into account, until the matter is fully addressed. 
Based on this work, ENTSO-E released the climate-adjusted version PECD 3.1. 

All climate-dependent data necessary for the new adequacy study will be acquired 
from PECD 3.1. 

 

3.4.3 DSR - Batteries 

Only explicit DSR, meaning DSR that participates in markets with an offer quantity and 
offer price will be considered in the new adequacy study. Necessary information, 
regarding volumes, prices and operational limitations will be obtained from the data 
collected by ENTSO-E. 

Market participating batteries will also be considered. Necessary information, regarding 
capacities and storage capabilities will be obtained from the data collected by ENTSO-
E. 

 

3.4.4 Demand time-series 

Demand time-series for ENTSO-E studies are created using the tool TRAPUNTA, either 
centrally by ENTSO-E or by TSOs themselves. This tool builds hourly load profile 
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forecasts by combining information from historical load time series, historical 
temperature and other climate variables as well as additional historical data. The tool 
adjusts the forecasted load time series using bottom-up scenarios reflecting the future 
evolution of the market (e.g., penetration of heat pumps, electric vehicles and 
batteries). 

Climate-adjusted demand time-series for both Greek nodes (GR00 and GR03) have 
been created by IPTO for every TY using the tool TRAPUNTA, according to ENTSO-E 
guidelines. 

For the other explicitly modelled nodes, the climate-adjusted demand time-series for 
the TY 2022, 2025 and 2030 created by ENTSO-E for ERAA 2021 will be used in the 
new adequacy study of IPTO. For TY that demand time-series are not available, the 
existing ones will be appropriately scaled.  

 

3.4.5 Fuel and CO2 prices 

The same fuel and CO2 prices that are considered in the ERAA 2021 and TYNDP 2022 
reports by ENTSO-E, which are presented in Table 3, will be used for the new adequacy 
study. Values for any TY not available will be appropriately linearly extrapolated.  

 

Table 3: Assumed Fuel and CO2 prices* 

  2022 2025 2030 2040 

€/net GJ 

Nuclear 0,47 0,47 0,47 0,47 

Lignite G1 (BG, MK) 1,40 1,40 1,40 1,40 

Lignite G2 (BA, ME, RS) 1,80 1,80 1,80 1,80 

Lignite G3 (RO) 2,37 2,37 2,37 2,37 

Lignite G4 (GR) 3,10 3,10 3,10 3,10 

Hard coal 2,20 2,30 2,48 2,41 

Gas 5,17 5,57 6,23 6,90 

Light oil 12,32 12,87 13,78 15,41 

Heavy oil 10,12 10,56 11,30 12,64 

€/ton CO2 price 40,00 40,00 70,00 90,00 
*Values for Target Years 2025, 2030, 2040 from ENTSO-E 

 

3.4.6 Value of Lost Load (VoLL) 

For adequacy simulations, a single VoLL will be considered for all explicitly modelled 
zones, including Greece, regardless of national set values for VoLL. This is necessary 
because different values of VoLL would result in prioritizing zones to suffer ENS, at the 
expense of others. The value of VoLL will be set at 15.000 €/MWh. The actual choice 
of VoLL (as long as it is higher that marginal cost of the most expensive capacity 
resource) does not impact adequacy simulations, as it basically serves as a penalty in 
the optimization of the UCED (Unit Commitment, Economic Dispatch) problem to 
ensure that demand is met. 
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4 Detailed national input data 
According to ENTSO-E guidelines and the provisions of the ERAA methodology Greece, 
for modelling purposes, is considered as two zones. Zone GR00 includes the mainland 
and the interconnected islands to it (except Crete), while zone GR03 refers to the 
island of Crete. 

It should be pointed out that node GR00 varies in time, in order to include the 
interconnection of new island groups (from the first year of their full interconnection), 
as planned in the latest TYNDP 2022-2031, and more specifically the following are 
considered: 

 Year 2025: interconnection of the South West Cyclades islands (Cyclades D) is 
fully operational 

 Year 2028: Phase I of the Dodekanisa and NE Aegean islands is fully operational 

 Year 2029: Phase II of the Dodekanisa and NE Aegean islands is fully 
operational 

Regarding the island of Crete, Phase I (Peloponnese – Crete) has been completed and 
soon it is expected to come into operation. This will allow a NTC of 150 MW between 
nodes GR00 and GR03. In mid 2023 the DC link between Attica and Crete is expected 
to be fully operational, increasing NTC between GR00 and GR03 to 800 MW. 

Moreover, the completion of the new interconnection between Greece and Bulgaria is 
expected to be in operation in mid 2022. 

The following sections present the considered input data for both Greek nodes (GR00 
and GR03). 

 

4.1 Dispatchable units 

A substantial number of new projects have obtained Production Licenses, and many 
of these also have Connection Offers, however their realization remains questionable 
and is highly correlated to the implementation of the foreseen long-term CM. 

In order to assess future adequacy levels, as already mentioned, only new projects 
that are currently in the construction phase or are at an increased level of maturity are 
considered in the Base Case Scenario. 

Table 4 presents the assumptions regarding entry and exit of conventional units 
(thermal and hydro with reservoir) during the study period that will be considered in 
the Base Case scenario of the new adequacy study.  
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Table 4: Base Case Scenario - Entry and exit of conventional units  

UNIT FUEL/TYPE NCAP 
(MW) DATE 

New Entries 

New CCGT1 (Mytilineos Group) Nat. gas 825 01/09/2022 
Ptolemaida V Lignite 615 01/01/2023 
Ptolemaida V Nat. gas 1000 01/01/2026 
Metsovitiko Hydro with reservoir 29 01/01/2025 
Mesochora Hydro with reservoir 160 01/01/2026 
Avlaki Hydro with reservoir 83 01/01/2028 

Exits* 

Megalopoli III Lignite 255 31/03/2021 
Ag. Dimitrios Ι Lignite 274 31/08/2021 
Ag. Dimitrios ΙI Lignite 274 31/08/2021 
Ag. Dimitrios ΙII Lignite 283 31/08/2021 
Ag. Dimitrios ΙV Lignite 283 31/08/2021 
Ag. Dimitrios V Lignite 342 31/08/2021 
Megalopoli IV Lignite 256 31/08/2021 
Meliti Lignite 289 31/08/2021 
Ptolemaida V Lignite 615 31/12/2024 
Lavrio 4 Nat. gas 550,2 31/12/2034 
Komotini Nat. gas 476,3 31/12/2034 

Heron GTs Nat. gas 147,9 31/12/2034 

EnThes Nat. gas 400 31/12/2034 

* Exit dates for the existing lignite units have been obtained from official PPC letters. 

 

Table 5 presents the units that are foreseen in the NECP but are not considered in the 
Base Case Scenario, as their realization cannot yet be considered as definite. These 
units may be considered in a sensitivity analysis. Entry dates are guesstimates, for the 
purpose of the study, and do not in any way suggest or imply actual entry of these 
units or the necessary construction time after the final business decision. 

 

Table 5: Units to be considered in a sensitivity analysis  

UNIT FUEL/TYPE 
NCAP 
(MW) ENTRY DATE 

New CCGT2 Nat. gas 825 01/01/2027 
Amfilochia Pumped storage 680 01/01/2027 

 

As already mentioned, during the next decade the majority of islands of the Aegean 
will be interconnected to the mainland, and with the exception of Crete, for the 
purposes of simulation modelling these islands are incorporated in the GR00 node 
according to their interconnection date. Due to this modelling assumption, any units 
that may remain on these islands (SW Cyclades, NE Aegean and Dodekanissa) as cold 
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reserves are not taken account. This is a direct result of the fact that these units are 
oil-fired and given the environmental restrictions (IED and MCPD) their operation will 
only be allowed in exceptional circumstances, relating to the unavailability of the 
interconnections. Cold-reserve units on the islands will not participate in any of the 
markets and therefore will not contribute to the adequacy of the mainland.  

For Crete it is assumed that existing thermal capacity will remain operational (given 
the restrictions imposed by environmental policies IED and MCPD) until the completion 
of DC link between Attica and Crete. After that, it is assumed that electricity demand 
of Crete will rely solely on local RES generation and transmission capacity. 

 

4.2 RES evolution 

For the purposes of the new adequacy study a base case scenario regarding RES 
penetration has been formed. This scenario stems from the approved NECP and 
reaches the set targets for 2030, however values in the first years of the study period 
have been modified in order to reflect the current situation and trends. Especially for 
PVs, a higher penetration rate during the first years is considered. 

Table 6 presents the base case scenario (NECP) for RES penetration that will be taken 
into account. 

Table 6: Base Case RES penetration scenario (NECP)* 

 GR00 GR03 

 WIND PV ROR BIOMASS CHP GEO-
THERMAL 

WIND PV CSP 

 (MW) 

2022 4246 4239 269 112 111 0 200 103 0 
2023 4513 4934 282 120 112 0 222 108 0 
2024 4813 5457 294 127 115 0 222 135 0 
2025 5117 5885 306 135 125 0 222 159 70 
2026 5393 6261 321 169 125 0 233 175 70 
2027 5645 6612 337 203 125 0 255 207 70 
2028 6022 6961 352 238 125 0 278 239 70 
2029 6387 7184 367 272 125 0 300 271 70 
2030 6619 7342 383 306 125 0 322 302 70 
2031 6770 7436 392 321 125 0 344 334 70 
2032 6883 7477 400 336 125 0 366 366 70 
2033 6997 7519 409 350 125 0 388 398 70 
2034 7111 7560 418 365 125 0 410 430 70 
2035 7224 7601 426 380 125 120 432 462 70 

*Values refer to the middle of the year, as one annual value is used for simulations 

 

IPTO may opt for performing a sensitivity analysis on the results of the Base Case 
Scenario by examining higher penetration levels of RES. For this purpose, a Green Deal 
based scenario is proposed which is presented in Table 7. 
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Table 7: High RES penetration scenario (Green Deal)* 

 GR00 GR03 

 WIND PV ROR BIOMASS CHP 
GEO-

THERMAL WIND PV CSP 

 (MW) 

2022 4366 4202 311 113 111 0 230 140 0 
2023 4725 4977 344 122 112 0 260 165 0 
2024 5095 5752 377 130 115 0 290 190 0 
2025 5469 6529 410 139 125 0 320 215 0 
2026 5826 7281 424 199 125 0 350 255 70 
2027 6145 8024 438 259 125 0 380 295 70 
2028 6539 8765 452 320 125 0 410 335 70 
2029 6897 9330 466 380 125 0 440 375 70 
2030 7149 9763 480 440 125 0 470 415 70 
2031 7305 10045 508 452 125 0 500 455 70 
2032 7385 10205 536 464 125 0 530 495 70 
2033 7465 10365 564 476 125 0 560 535 70 
2034 7545 10525 592 488 125 0 590 575 70 
2035 7625 10685 620 500 125 180 620 615 70 

*Values refer to the middle of the year, as one annual value is used for simulations 

 

4.3 Storage evolution 

For the purposes of the new adequacy study a base case scenario regarding storage 
(batteries) penetration has been formed. This scenario, which stems from the scenario 
presented in the approved NECP, is presented in Table 8. IPTO may opt for performing 
a sensitivity analysis on the results of the Base Case Scenario by examining higher 
penetration levels of batteries, according to the proposed High Scenario, also 
presented in Table 8.  

Table 8: Battery penetration scenarios 

 BASE CASE HIGH 
 GR00 GR03 GR00 GR03 
 (MW) 

2022     
2023     
2024 50  100  
2025 100  150  
2026 250  300  
2027 500  600  
2028 700  900  
2029 900  1200  
2030 1050 50 1400 100 
2031 1200 60 1590 110 
2032 1350 70 1780 120 
2033 1500 80 1970 130 
2034 1650 90 2160 140 
2035 1800 100 2350 150 
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4.4 DSR evolution 

For the purposes of the new adequacy study a base case scenario regarding Demand 
Side Response (DSR) evolution has been formed. According to the national reform 
plan, it is expected that in Q4 of 2021 it will be possible for DSR to participate in the 
markets. A conservative scenario for DRS participation is considered and it is presented 
in Table 9. IPTO may opt for performing a sensitivity analysis on the results of the 
Base Case Scenario by examining higher participation of DSR, according to the 
proposed High Scenario, also presented in Table 9.  

 

Table 9: DSR participation scenarios 

 BASE CASE HIGH 
 GR00 GR03 GR00 GR03 
 (MW) 

2022 60 0 300 0 
2023 70 0 310 0 
2024 80 0 320 0 
2025 100 0 340 0 
2026 120 0 360 0 
2027 140 0 380 0 
2028 170 0 410 0 
2029 200 0 450 0 
2030 250 0 500 0 
2031 300 0 550 0 
2032 350 0 600 0 
2033 400 0 650 0 
2034 450 0 700 0 
2035 500 0 750 0 

 

 

 

4.5 Demand scenarios 

For the purposes of the new adequacy study, demand scenarios have been adopted 
from the latest TYNDP 2022-2031. As stated in the TYNDP, for the first years of the 
study period, forecasts have been adjusted to take into account the impact of the 
COVID-19 pandemic. 

As a base case scenario, the NECP scenario is considered, which stems from the 
approved NECP (and its energy efficiency target) and takes into account the time-
schedule of IPTO for the interconnection of the various island groups in the next 
decade. It is noted that the demand time-series for the NECP scenario were provided 
to ENTSO-E for the ERAA 2021 and TYNDP 2022 reports. The Increased Demand 
Scenario may be considered in a sensitivity analysis. Table 10 presents the two demand 
evolution scenarios for each Greek node. 
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Table 10: National Demand Forecasts 

 NECP INCREASED DEMAND 
 GR00 GR03 GR00 GR03 
 (GWh) 

2022 51506 3000 52146 3152 
2023 52674 3157 53333 3220 
2024 52970 3230 54144 3286 
2025 53711 3289 55112 3348 
2026 53838 3312 55768 3412 
2027 53957 3323 56432 3468 
2028 55910 3340 59033 3527 
2029 56728 3352 60311 3589 
2030 57327 3403 61117 3653 
2031 57952 3448 61977 3723 
2032 58593 3492 62742 3785 
2033 59236 3538 63509 3848 
2034 59886 3584 64282 3912 
2035 60543 3630 65060 3976 

 

 

 

 


