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Disclaimer 

 

According to para. 2 of art. 91 of the NNGS Administration Code: “The forecasts and 

estimations of the Operator in the Development Study are not binding and do not 

create any liability of the Operator against Users, Operators of Connected Systems 

or any other natural or legal person having a lawful interest” 
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EXECUTIVE SUMMARY 
DESFA prepared a study regarding the forecast of demand and allocation for the reference period 
2021-2030 taking into consideration: 

i. The Greek National Energy and Climate Plan (NECP) 

ii. The latest developments in electricity market 

iii. The most recent historical data of gas demand 

iv. Forecasts regarding the growth of energy consumption 

v. Forecasts regarding the development on crude oil and CO2 emission allowances prices 

vi. Data and estimations from Users and Gas Distribution Companies  

 
The demand scenario of the study is based on two distinct sections and constitutes Chapter 3.1. 
of the Development Study 2021-2030. 

 
 Section A: “Gas consumption forecast for electricity production provided in the 

wholesale market during the next decade (2021-2030)”, assigned to a specialized 
consultant 

 Section B: “Annual demand forecast and geographical-daily allocation of other 

consumers’ demand for the period 2021-2030”, performed by DESFA 

 

The study for the forecast of gas consumption for electricity production, is based on the policies 

and assumptions adopted in the National Energy and Climate Plan (NECP), as submitted to the 

EC by the Hellenic Ministry of Environment and Energy, in December 2019.  

The analysis of gas consumption for electricity production for the reference period was 

conducted for three different scenarios. That was driven by the uncertainties on the successful 

adoption of policies changing the assumptions behind each scenario and finally the conditions 

that will favor or delay the achievement of the targets set in the NECP. All three scenarios reflect 

the basic principles of the NECP, and their differences lie on the change in the system load 

demand and in estimated fuel prices that are extremely volatile, affecting the energy mix. 

Nevertheless, all three scenarios reflect the increasing penetration of RES in the country's energy 

mix, targeting in 2030 a share of RES participation in electricity production at a level of 56% - 61%, 

depending on the scenario.  

The analysis of gas consumption for Other Consumers is also capturing the picture set in the 

NECP, considering the benefits that will be achieved with the use of natural gas compared with 

other conventional fuels in the energy transition period. The study is taking into account the 

expansion of supply of natural gas to regions and areas previously isolated from the grid, either 

in the form of LNG or with the contribution of M/R and CNG stations for areas that are in 

proximity with TAP, or with the expansion of the existing NNGTS.   

DESFA in collaboration with the consultant, taking into consideration the latest data of the 

market as well as the multitude of factors influencing the gas demand, adopted the 2nd scenario 

(NECP adjusted scenario) as the base case demand scenario for financial planning purposes. This 

scenario combined with the results of the study for Other Consumers, constitutes the basic 

scenario of the reference period 2021-2030. For technical planning purposes, the high demand 

scenario is used. 
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Key assumptions of the demand estimation for the next decade  

The key assumptions used for the drafting of the study are summarized below: 

 All three scenarios are following most of the targets and policies as presented in the NECP. 

The scenarios simulated are the NECP, the NECP Adjusted and the ADMIE based assumption. 

 The NECP scenario is simulated taking into account all assumptions of the official NECP, the 

NECP Adjusted scenario is only adjusted in terms of gas prices (lower gas prices are taken into 

account) and the ADMIE based scenario simulates a higher system load of the interconnected 

system, further to the lower natural gas prices. 

 The system load of the interconnected system is reflecting the interconnection of islands 

based in the commitments included in the NECP. The full interconnection of Crete will be 

completed by the end of 2023 and in parallel the completion of the insular power systems of 

West Cyclades, Dodecanese and North Aegean island will be completed within the reference 

period. 

 Two scenarios are considered regarding the system load of interconnected system. The one 

reflects the scenario as presented in the main document of NECP, and is taken into 

consideration for the scenarios NECP and NECP Adjusted and the second one is a higher 

forecast of the system load as presented in ADMIE TYDP, taken into account for the 

simulation of the ADMIE based scenario. 

 Thus, the range of the total power production over the reference period for the NECP and the 

NECP Adjusted scenarios is estimated to vary from 54,3 ΤWh in 2021 to 60,7 ΤWh in 2030 

and for the ADMIE based scenario is estimated to vary from 56,3 ΤWh in 2021 to 66,2 ΤWh 

in 2030. 

 The NECP Adjusted scenario consists the basic scenario of this study and is aligned with the 

key assumptions and targets with those that are presented in the official NECP document. 

The adjustment has been made in the fuel prices assumption because those assumed in the 

NECP are considered to be too high. In the reference of the NECP the prices of natural gas 

varies from 28,7 €/MWh in year 2021 to 32,8 €/MWh in year 2030. This is the variation also 

taken into consideration for the simulation of the NECP scenario. In the NECP adjusted 

scenario, natural gas wholesale prices (incl. transportation costs) are assumed from 

20,7€/MWh in year 2021 to 21,5€/MWh in year 2030. Note that these prices are assumed 

without taking into account the pandemic crisis, that resulted in a further decrease, at least 

temporarily. 

 Regarding the CO2 emission allowances prices, this study is taking into account the 

assumptions presented in the NECP study, varying from 25 €/tn CO2 for year 2021 to 31,2 

€/tn CO2 in 2030. 
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 All three scenarios reflect the increasing penetration of RES in the country's energy mix, 

targeting in 2030 a share of RES participation in electricity production at a level of 61%, equal 

to the target set in the NECP (for NECP and NECP Adjusted scenario) and at a level of 56% for 

the ADMIE based scenario. 

 The withdrawal of all existing lignite units by the end of 2023 is taken into account and the 

new lignite unit PTOLEMAIDA 5 is expected to enter in commissioning operation in year 2022. 

 The new gas-fired generating unit of Mytilineos Group is expected to enter into commercial 

operation in July 2022. 

 For the purposes of this study two additional gas units could efficiently operate in the Greek 

wholesale electricity market and are expected to enter into commercial operation in mid-

2023 and mid-2024. 

 The simulations for natural gas consumption for electricity production were completed before 

the COVID-19 crisis and thus consequent measures and effects were not yet foreseen. For 

the purpose of this study, a decrease factor of 5% is applied in the results of expected natural 

gas consumption for year 2021. The percentage decrease is applied in order to capture the 

impact of the COVID-19 crisis, the effects of which we believe will remain apparent in near 

future. 

 The expected growth of medium and low pressure distribution networks of EDA of rest of 

Greece is considered to begin from 2021, in a slower growth rate than the one outlined in 

EDA’s Development Plan, as published for public consultation. 

 In all three scenarios, the estimation of demand for Other Consumers is based on the same 

assumptions and therefore the results are the same. 

Main conclusions 

a) Annual natural gas demand expected to be transmitted through the system for year 2021 

for the base case scenario (NECP adjusted) is equal to 5.602 mil. Nm3. 

From year 2023 annual demand related to the demand through Greece-North Macedonia 

interconnector is taken into account. Also it should be noted that natural gas quantities are 

already allocated through the reverse flow to Bulgaria. 

In addition to the transmitted volumes, from year 2021 onwards, new Small Scale LNG 

projects will contribute to the annual demand quantities. 

The total estimates of gas transportation demand per consumption category for the 

reference period 2021-2030 for the three scenarios, are presented in the following tables.   
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Base case demand estimation for natural gas – NECP Adjusted scenario 

 
 

Low demand estimation for natural gas – NECP scenario 

 
 

 

High demand estimation for natural gas – ADMIE based scenario 

 
 
Note: the export estimations include both virtual and physical flows and are approached in a conservative way. The 

reason for that is that historical data are very limited and the effect of the low LNG prices observed in the previous 

year is directly linked with the exports volumes leading to a demand that currently seems highly volatile. 

 

b)  The peak daily demand for the year 2021 for the base case scenario is expected to be 

equal to 26,6 mil Νm3/day. The expected peak of the system for the years of the reference period 

is presented in the following tables. This peak day is calculated by the sum of the peak day for 

Power Producers and the peak day for Other Consumers (both peaks are considered to be 

realized within winter months of the year). 

Customers connected 

to HP network

Distribution 

Networks

2021 3.371 816 1.065 350 5.602

2022 2.868 817 1.132 350 5.167

2023 3.213 874 1.169 430 5.687

2024 3.544 878 1.298 505 6.225

2025 3.459 924 1.334 635 6.352

2026 3.284 928 1.366 710 6.289

2027 3.060 928 1.402 800 6.190

2028 2.962 932 1.441 800 6.134

2029 3.001 929 1.467 800 6.196

2030 2.967 929 1.499 800 6.195

Estimation of natural gas demand (mil Nm3)

PP n.g. demand

Other Consumers

NNGTS total

Interconnection 

Points -

exports

Customers connected 

to HP network

Distribution 

Networks

2021 3.590 816 1.065 350 5.821

2022 3.178 817 1.132 350 5.477

2023 3.659 874 1.169 430 6.133

2024 4.032 878 1.298 505 6.713

2025 3.931 924 1.334 635 6.824

2026 3.791 928 1.366 710 6.795

2027 3.597 928 1.402 800 6.727

2028 3.609 932 1.441 800 6.782

2029 3.618 929 1.467 800 6.814

2030 3.585 929 1.499 800 6.813

Estimation of natural gas demand (mil Nm3)

PP n.g. demand

Other Consumers

NNGTS total

Interconnection 

Points -

exports
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Daily peak estimation on base case demand scenario  

 
 

Daily peak estimation on low demand scenario  

 
 

Daily peak estimation on high demand scenario  

 
 

In Chapter 3.4. of the present study, all scenarios results are presented. 
 

Hydraulic assessment of the National Natural Gas Transmission System 

The hydraulic behavior of the Transmission System was examined, through its simulation, for the 

forecasted peak transportation day of the year 2030, as resulted from the high demand scenario, 

corresponding to a domestic consumption level of 37,6 mNm3/day. The new entry point of the 

connection between the NNGTS and the TAP pipeline at Nea Messimvria (that will be operational 

by end 2020), is added to the existing entry points (“Sidirokastro”, “Kipi” and “Agia Triada”). 

Customers connected 

to HP network

Distribution 

Networks

2021 14.453.460 2.641.126 8.315.701 1.198.630 26.608.918

2022 13.983.091 2.644.701 8.992.815 1.198.630 26.819.237

2023 18.702.468 2.801.609 9.654.111 1.472.603 32.630.791

2024 18.990.054 2.805.184 10.546.316 1.729.452 34.071.005

2025 18.418.010 2.937.069 11.015.094 2.174.658 34.544.831

2026 17.835.160 2.948.864 11.404.465 2.431.507 34.619.996

2027 18.935.515 2.948.864 11.781.089 2.739.726 36.405.193

2028 20.314.705 2.951.223 12.136.916 2.739.726 38.142.570

2029 17.611.765 2.951.223 12.482.561 2.739.726 35.785.275

2030 21.625.862 2.951.223 12.820.135 2.739.726 40.136.946

Estimation of natural gas demand (Nm3/day)

PP n.g. demand

Other Consumers Interconnection 

Points -

exports

NNGTS total

Customers connected 

to HP network

Distribution 

Networks

2021 15.228.525 2.641.126 8.315.701 1.198.630 27.383.982

2022 16.556.772 2.644.701 8.992.815 1.198.630 29.392.918

2023 18.605.199 2.801.609 9.654.111 1.472.603 32.533.522

2024 20.336.465 2.805.184 10.546.316 1.729.452 35.417.417

2025 19.957.112 2.937.069 11.015.094 2.174.658 36.083.933

2026 20.525.209 2.948.864 11.404.465 2.431.507 37.310.044

2027 21.903.198 2.948.864 11.781.089 2.739.726 39.372.876

2028 21.428.566 2.951.223 12.136.916 2.739.726 39.256.430

2029 21.780.416 2.951.223 12.482.561 2.739.726 39.953.926

2030 21.801.183 2.951.223 12.820.135 2.739.726 40.312.267

Estimation of natural gas demand (Nm3/day)

PP n.g. demand

Other Consumers Interconnection 

Points -

exports

NNGTS total
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The adequacy and the stability of the hydraulic response of the Transmission System for the 

examined peak daily consumption case, is assured under the scheduled upgrades of the 

Transmission System, already included in the approved Development Plan 2020-2029 and 

planned to be operational by the end of 2023, consisting of: 

o the operation of a new CS at Ambelia (Farsala) and 

o the operation of the upgrade of the existing CS at Nea Messimvria 

o the operation of the new compressor station at Kipi 

The hydraulic restrictions of the Transmission System, are computed via the simulation of the 

System in a highly loading hydraulic case.  

Following the results of the simulation, the following limitations have been identified 

(independent from one another): 

1. In the current Transmission System configuration, the sum of the daily flows from the 

northern and eastern entry points (i.e. through BMS Kipi, BMS Sidirokastro and through any 

new entry point north of Nea Messimvria) cannot exceed 14,65 mil.Nm3 which is raised to 

15,1 mil.Nm3 with the addition of TAP entry point at Nea Messimvria by the end of 2020. The 

upper limit of 15,1 mil.Nm3 will be further raised up to 19,9 mil.Nm3, when the scheduled 

reinforcement of the System (installation of CSs at Ambelia and Kipi and the upgrade of the 

existing CS at Nea Messimvria), will be in operation (planned by end 2023). 

2. Within the limitations referred above, the capacity of the entry point Kipi or the sum of all 

entry points at the Northeastern branch, can be increased from 4,3 to 8,16 mNm3 /day, after 

installation of the compressor station at Kipi. 

3. The physical reverse flows (exports) towards northern neighboring countries or transmission 

Systems (Bulgaria, North Macedonia and TAP), under the current System configuration, is 

5,7 mNm3 /day, while after the installation of the compressor stations mentioned above by 

the end 2023, this figure can be raised up to 10 mNm3 /day. Note that for the reversal of 

flow at Nea Messimvria (i.e. from NNGTS to TAP), a booster compressor station should be 

installed there too (also included in the approved Development Plan 2020-2029 and planned 

to be operational by end 2023) 
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New projects  

Following the simulation study performed for the flows forecasted for year 2030 high scenario, it 

is concluded that the system needs no other enhancement, apart from those already provided in 

the Development Plan 2019-2020 (approved by RAE’s Decision 755/2020). 

All necessary investments for the development of the system, the interconnection of NNGS with 

other interconnected systems and the connection of Users will be detailed in the Development 

Plan 2021-2030. 
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CHAPTER 1: INTRODUCTION 

According to Article 91 of the Network Code for the Regulation of the National Natural Gas 

System as in force, “…the Operator will carry out a NNGS Development Study, which will include 

the following: 

A) The Operator’s estimates of the annual demand for Natural Gas for the entire country, by 

administrative region and User category, as well as the maximum daily and hourly demand for 

natural gas, for each of the next ten (10) years 

B) The Operator’s estimates concerning the capacity to cover demand in a cost effective and 

reliable manner using existing and new sources of natural gas supply, including LNG supply 

sources, as well as any strengthening or expansion of the NNGS necessary to the achievement of 

this objective. 

C)  The Operator’s estimates regarding the costs of investment in essential works to strengthen 

and extend the NNGS.” 

Taking into account the aforementioned data, the Development Study for the period 2021-2030 

is conducted. The study evaluates the regulatory changes in the electricity market, the country’s 

energy transition roadmap to a reduced GHG emissions economy as presented in the Greek 

NECP, but also the effect expected to be seen in the near future due to COVID-19. The targets set 

in the NECP are fully aligned with the EU framework, that is targeting for year 2030 a 40% GHG 

emissions reduction compared to 1990, a 32,5% reduction in final energy consumption compared 

to the basic scenario drafted in year 2007 for year 2030 and the penetration of RES in gross final 

energy consumption at the level of 32%.  

At the same time a study for the hydraulic simulation of the NNGTS for the period 2021 - 2030 is 

prepared, the conclusions of which are presented in Chapter 4 of the Study. 
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CHAPTER 2: EVOLUTION OF NATURAL GAS DEMAND 

The introduction of the natural gas in the Greek energy system constitutes one of the most 

important energy projects of the country in the recent decades. In this chapter statistical and 

historical data of natural gas consumption as well as data regarding natural gas imports from the 

Entry Points of the National Natural Gas System are presented. 

2.1. HISTORICAL DATA ON NATURAL GAS DEMAND 

Annual gas consumption in Greece reached its peak for the first time in year 2011. From year 

2011 up to year 2014, gas consumption has been in gradual decline due to two main reasons: a) 

the prolonged recession of the country that also affects the energy sector and b) the direct impact 

of the changes in the electricity sector on natural gas consumption. Τhe aforementioned situation 

is reverting from 2015 onwards and in early months of year 2019 the peak demand till now has 

been noticed. 

The following graph 1 presents the gas consumption percentages in Greece from 2007 to 2019, 

per category of consumption, including operating gas.  

 

  
 

Graph 1: Natural Gas Consumption percentages 2007-2019 (mil. Nm3) 

 

The largest percentage of natural gas consumed during previous years was used for the 

production of electricity both from PPC and private electricity producers’ units. 

Table 1 and graph 2 present the historical data of peak demand for the period 2008-2020. Note 

that the figures are the actually metered peak daily flow delivered to all exits of the system. 

Virtually exported quantities are not included. 
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Table 1: Peak of the system 2008 – 2020      

Year Daily peak 
(Νm3/d/y) 

Date 

2008 15.068.599 29/1/2008 

2009 16.248.899 14/12/2009 

2010 16.916.119 17/12/2010 

2011 18.291.876 10/3/2011 

2012 21.850.369 9/2/2012 

2013 18.621.922 8/1/2013 

2014 16.778.873 5/2/2014 

2015 18.116.335 21/12/2015 

2016 19.596.897 14/12/2016 

2017 23.580.220 12/1/2017 

2018 22.054.551 13/12/2018 

2019 25.652.291 8/1/2019 

2020* 23.308.523 9/1/2020 

 

 

 
                *refers to period 1/1-31/5/2020 

 

Graph 2: Peak of the system 2008 – 2020 (Nm3/day/yr) 

 

As shown in table 1, the maximum daily flow to exits has been occurred on 8th of January 2019 

and is equal to 25,6 mil. Νm3. 

It should be highlighted that in January 2019 natural gas consumption was at the highest level up 

to now. Despite the fact that consumers of natural gas connected to distribution networks are 

constantly increasing, the depicted peak is mainly attributed to the gas consumption for power 

production.  

The situation in January 2019 resembles much the situation in January 2017 (where another 

notable peak of gas consumption has taken place). The system load was at about the same level 
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(due to the extremely low temperatures in Greece in January). Further to that, this situation 

coincided in both years with increased energy exports. In year 2017 commercial trades were 

affected due to the energy deficit in a European level, emerged after the closure of few nuclear 

plants in France. In year 2019, a significant amount of exports was realized with NOME quantities 

from trading companies to neighboring countries. Such exports with low purchase prices have 

been banned from the Regulatory Authority for Energy (RAE) through respective regulation of 

the Forward Contracts Code and that trend was not repeated in the first months of 2020. 

2.2. HISTORICAL DATA OF NATURAL GAS IMPORTS 

 

Graph 3 depicts the natural gas supply from pipelines and LNG from 2007 until 2019. 

 

 

Graph 3: Procurement of natural gas 2007-2019 (mil. Nm3/yr) 

For year 2019 the percent contribution of natural gas imports per Entry Point was as follows: 

Entry Point Sidirokastro 40,1%, Entry Point Kipi 12,3% and LNG 47,6%. 

Graph 4 presents the natural gas supply from the pipelines and LNG for the first five months of 

2020.   

Already from year 2019, a significant increase in LNG imports is noticed. This is mainly driven by 

the upgrade of the storage capacity of Revythoussa LNG Terminal and its send out rate, that had 

an impact on the utilization rate of the terminal, coupled with the low LNG prices observed. LNG 

prices became competitive to prices of natural gas transported through pipelines and led to the 

increase of exports from Greece to neighboring countries. For the first time, with the sole 

exception of the crisis in Ukraine in 2009, it is observed a steady increase of natural gas exports 

to Bulgaria, setting Greece as an energy hub in the wider region.  
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Graph 4: Procurement of Natural Gas  
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CHAPTER 3: DEVELOPMENT OF NATURAL GAS MARKET 2021-2030 

3.1 DEMAND FORECAST FOR THE PERIOD 2021-2030 

The term “demand scenario” refers to the forecast of annual total consumption of natural gas as 

well as to the natural gas daily peak demand per year, where both are based on certain 

estimations/assumptions.  

For the preparation of the Development Study 2021-2030, all latest data currently in force 

concerning the Greek natural gas market are taken into account.  

Demand forecast is one of the most important responsibilities of the Operator of the NNGS, as it 

forms the basis for its design, development and operation. The forecasted demand is also a key 

parameter for the calculation of the NNGS tariffs and the hydraulic simulation of the system in 

order to evaluate new connection investments or development projects. 

The demand scenario for the reference period 2021-2030 is based on two distinct sections: 

A. the gas demand for electricity generation has been particularly analysed and quantified 

in a study named “Gas consumption forecast for electricity production provided in the 

wholesale market during the next decade (2021-2030)”, as performed by a specialized 

consultant, and 

B. the gas demand for clients other than electricity producers for the period 2021-2030; 

that projection has been quantified and analysed for the annual demand forecast and 

geographical-daily allocation of other consumers’ demand for the period 2021-2030, and 

is performed by DESFA 

 

3.1.1 Natural gas demand forecast for power production  

To estimate the natural gas consumption from power producers on an annual and daily basis for 

the 2021-2030 period a simulation of the Greek wholesale electricity market on a daily basis is 

executed for the relevant period.  

By year 2021 the Greek Wholesale Electricity Market is expected to be transformed to a 

decentralized market, based on the establishment of an Energy Exchange (Hellenic Energy 

Exchange, HEnEx) which will be the Operator of the Energy Derivatives Market, the Day-Ahead 

Market and the Intra-Day Market. In addition, the conclusion of bilateral contracts between the 

market participants (producers, suppliers, traders, RES Aggregators, etc.) for the sale of electricity 

is expected to constitute a basic feature of the new target model, in parallel with the operation 

of the organized market of the Energy Exchange..  

The simulations of the restructured Greek wholesale electricity market have been performed 

using hourly (Day-Ahead Market, DAM), half-hourly (Integrated Scheduling Process, ISP) and 15-

min (Real-Time Balancing Energy Market, RTBEM) time intervals and considering several 

scenarios concerning possible values of stochastic parameters, such as system load evolution, gas 

prices, CO2 prices, the penetration of energy storage systems, and the construction and 

operation of hydro-pumped storage units. The study carried out a simulation for three scenarios.  
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The scenarios were set up taking into account the assumptions and targets that are included in 

the National Plan for Energy and Climate (NECP) that the Greek state submitted to the EC in 

December 2019 as well as the announced mid-term strategic priorities and financial prospects of 

Public Power Corporation (PPC), according to which all existing lignite-fired power plants will 

have been withdrawn from the power system by the end of 2023.  

Moreover, during the current decade the system load of the Greek interconnected power system 

is expected to increase significantly due to the planned interconnection of Crete as well as the 

interconnection of other insular power systems (Cyclades, Dodecanese and North Aegean 

islands), while at the same time a high penetration of RES units, on the basis of the climate targets 

that are included in the NECP, is expected to raise considerably the need for new flexible gas-

fired plants in order to deal efficiently with the variability and uncertainty of renewable 

generation. 

The three scenarios are differentiated in terms of the system load and the gas prices, considered 

as follows: 

a)     1st scenario (NECP scenario):  

- Demand Scenario as per main scenario of NECP for the interconnected system 

- Gas prices, as per NECP assumption, will increase from 28,7 €/MWh in 2021 to 32,8 

€/MWh in 2030 

 

b) 2nd scenario (NECP adjusted scenario):  

- Demand Scenario as per main scenario of NECP for the interconnected system 

- Gas prices, will increase from 20,7 €/MWh in 2021 to 21,5 €/MWh in 2030 

 

c) 3rd scenario (ADMIE scenario):  

- Demand Scenario as presented in the draft Ten –Year Transmission System 

Development Plan of ADMIE for the interconnected system 

- Gas prices, will increase from 20,7 €/MWh in 2021 to 21,5 €/MWh in 2030 

 

A brief description on the main assumptions of the scenarios is presented in the table below. 

 
 

Based on the above, the 1st scenario aims to simulate in the best way possible the assumptions 

that have been included in the NECP.  

DESFA in collaboration with the consultant and taking into consideration the latest available data 

of the market as well as the multitude of factors influencing the gas demand, adopted the 2nd 

scenario (NECP adjusted) as the base case demand scenario for financial planning purposes.  This 

scenario combined with the results of the study for Other Consumers, constitutes the base case 

scenario of the reference period 2021-2030.  

However, specifically for the hydraulic simulation of the system, DESFA uses the 3rd scenario of 

the aforementioned study that reflects the highest demand from power producers for the 

following years. 

Scenario title
system load - interconected 

system
gas price CO2 price Interconnections

Batteries Storage

installed MW in 2030

Pure Pumping Storage 

installed MW in 2030

NECP* NECP assumption NECP assumption NECP assumption NECP assumption NECP assumption NECP assumption

NECP adjusted NECP assumption  brent & TTF NECP assumption NECP assumption NECP assumption NECP assumption

ADMIE based ADMIE assumption brent & TTF NECP assumption NECP assumption NECP assumption NECP assumption
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The main assumptions of the study are presented below: 

 

a) Electricity load forecast for the next decade 

 

The load of the interconnected system for the reference period stems from the two scenarios 

considered in the simulations performed in the NECP. 

Ιt should be noted that the forecasted load of the Greek interconnected power system also 

considers the expected interconnections of the electricity grid with the islands, depending on 

their planned year of completion. The timeline of the expected interconnections will be 

presented on the relevant section of this study. 

 

Table 2: final energy demand – interconnected system (GWh) 

 

 

The total expected system load in the interconnected system, for the reference period, on which 

the study is based varies for the lower demand scenario from 54,3 ΤWh in 2021 to 60,7 ΤWh in 

2030, while for the higher demand scenario from 56,3 ΤWh for year 2021 to 66,2 TWh for year 

2030. 

 

b) Interconnection of islands with the mainland system   

For the interconnection of island with the mainland electricity grid the targets presented in the 

official NECP are taken into account. 

Crete is expected to be initially interconnected with the mainland system in late 2020. For the 

purpose of this study, it is assumed that this interconnection will commercially operate in January 

2021. The interconnection will be performed through an AC transmission line at 150 kV with a 

maximum transmission capacity equal to 2x200 MVA. However, the actual energy transfer 

capacity is expected to be 180 MW from the mainland system to Crete, and hence, due to 

congestion, Crete in most hours of the year will constitute a separate Operational Zone of the 

interconnected power system. 

The second underwater cable (DC 2x500 MW) connecting Crete with Attica is expected to be 

operational by January 2023, and hence there will be no congestion anymore between the 

NECP 
&
 NECP adjusted ADMIE based


2021 54.320 56.310

2022 54.100 56.900

2023 55.830 59.300

2024 56.200 59.900

2025 57.000 60.850

2026 57.150 61.460

2027 57.280 61.980

2028 58.940 64.510

2029 60.080 65.540

2030 60.730 66.160
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mainland transmission system and Crete. Consequently, the Cretan load will be fully undertaken 

by the generating units of the mainland system. 

 

According to the approved NECP, besides Crete, almost all insular power systems of Aegean Sea 

will be interconnected with the mainland system until the end of the reference period. In this 

framework, the interconnection of Cyclades will be operational in January 2025, the 

interconnection of Dodecanese islands is expected to be operational in January 2028 and the 

interconnection of North Aegean islands is expected to enter commercial operation in January 

2029.  

 

c) Imports/Exports 

For the imports from the Greek northern interconnections (Bulgaria, North Macedonia, Albania 

and Turkey) a monthly pattern, according to the monthly realized import quantities on the 

respective interconnections and the historical data of the year 2019, is taken into account. 

Regarding the interconnection Greece-Italy, during 2019 the imported quantities are close to the 

Net Transfer Capacity of the interconnection cable (500 ΜW). Considering that this trend will 

continue during the forthcoming years, the average monthly import quantities from Italy of the 

year 2019 is considered for the following years. 

Further to that a new (second) interconnection line will be constructed in the Greek-Bulgarian 

borders with NTC=600 ΜW, entering into commercial operation in January 2023, according to 

the provisions of the official NECP. The effect of the operation of this new line on the imported 

quantities from Bulgaria to Greece, is also taken into consideration.  

 

d) RES installed capacity/injections 

 

Regarding the evolution of RES installed capacity, a single scenario on the RES installed capacity 

has been formulated.  

In order to form a realistic penetration for all RES technologies, the following are taken into 

account: 

a) the maturity of the projects, 
b) the fact that RES projects financing by financial institutions has been improved significantly, 
c) the difficulties for further penetration due to the congested networks (mainly for the wind 
parks),  
d) the mean development time of a RES plant for the remaining technologies and  
e) the new RES targets included in the approved NECP 

Wind and P/V plants installed capacity is increasing significantly within the reference period, 

especially after the full interconnection of Crete. It is noted that in the framework of this study it 

is also provisioned the operation of a new solar-thermal power plant with installed capacity of 52 

MW that will be constructed in Crete and is considered to enter commercial operation in January 

2024. 
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The scenario is fully aligned with the RES targets that are included in the NECP leading to a RES 

share in the final electricity consumption equal to 61% in 2030 in the lower load demand scenario 

(NECP & NECP adjusted scenario) and 56% in the higher load demand scenario. 

 

e) Hydro and pumped-storage plants 

The yearly hydro- mandatory injection quantities are taken as the mean value of the total annual 

hydro mandatory injections during past years, excluding years with very high hydro levels 

(considered as outliers). 

Regarding pumped-storage technology, in the Greek power system there currently operate two 

Pumped Storage Plants (PSP) owned by PPC, namely Sfikia and Thesavros. The maximum daily 

pumping load of the units is taken into account.  

Moreover, three new PSPs are expected to be constructed and operate by private producers in 

the upcoming years. These plants are located in Amfilochia (Agios Georgios, Pyrgos) and Amari, 

Crete. For the purposes of this study, these PSPs are considered to enter commercial operation 

on January 2025. 

In power systems without significant shares of renewable generation, the optimal pumping can 

be achieved during night hours, so that the thermal production units are not desynchronized 

during night hours (or fewer thermal production units are desynchronized), while the pumping 

waters generate more electricity during the peak load hours throughout the day, in order to 

reduce the overall system production cost. For the purposes of this study, the large-scale 

integration of RES is taken into consideration. That means that the activation of PSPs in pumping 

mode often calls at different hours than those traditionally characterized as off-peak hours. Thus, 

the minimum load that is required to be covered by conventional generation units appears at 

noon or early afternoon during days with very high PV generation (e.g. spring or summer). This 

phenomenon is expected to intensify in the coming years, making it even more necessary to 

activate PSPs in pumping mode during these hours. 

 

f) Energy Storage Systems 

In order to achieve the very high shares of RES penetration that are included in the NECP (i.e. 

61% RES share in the final gross electricity consumption in year 2030) in an economically optimal 

way (sufficiently low RES generation curtailments), increased energy storage needs arise. Thus, 

beyond the solution of integrating new pumped storage plants, as discussed in the previous 

paragraph, in this study the ambitious assumption that new energy storage systems in the form 

of batteries will gradually integrate in the Greek interconnected power system. The total installed 

capacity of Battery Energy Storage Systems (BESS) will follow a linear increase from January 2026 

onwards and will reach 1,2 GW in 2030, in accordance with the NECP assumption. 

 

 

g) Construction/withdrawal of production units 

The timeline and the processes regarding the construction of new production units are taken into 

account, according to the published business plans of power producers in Greece. Furthermore, 

the recent commitments included in the NECP as well as the mid-term strategic priorities and 

financial prospects of PPC indicate that all existing lignite units will have been gradually retired 
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until the end of 2023. Based on these commitments, one scenario regarding the evolution of the 

thermal generation mix for the next decade has been formulated. Specifically: 

Lignite units: 

1) Units KARDIA 1, 2, 3 and 4 should operate up to 17,500 hours from 1st January 2016 until 

31st December 2023 (according to a former Decision of the Ministry for Energy and 

Environment). 

According to the Transitional National Emissions Reduction Plan (TNERP), conducted 

pursuant to Article 33 of the Directive 2010/75/EU Error! Reference source not found., the 

proposed actions concerning the above-mentioned lignite units are the following: 

o Direct (from year 2016) and adequate environmental adjustment 

o Gradual environmental adjustment 

o Inclusion in regime of limited operation duration and then withdrawal  

The regime of limited operation duration deviation was selected for these four units. This is 

valid from 01/01/2016 to 31/12/2023 and allows the units to operate at maximum 17,500 

operation hours per chimney. However, the former Greek government in early 2019 

extended unilaterally and without the consent of the competent EU services the limited 

operation duration for two out of these four lignite units, namely KARDIA 3 and KARDIA 4, 

from 17,500 to 32,000 operation hours in order to safeguard the provision of district heating 

services to the neighboring city of Ptolemaida for an extended period. However, the updated 

plan of PPC foresees that the operation of KARDIA 3 and KARDIA 4 units will be terminated 

within 2021. Therefore, for the purposes of this study, the following assumptions have been 

made: 

 

Units KARDIA 1 and 2 have already reached the maximum operation hours of 17,500 hours 

per chimney within June 2019, and have already been withdrawal. 

 

Units KARDIA 3 and 4 are considered to operate until 31/12/2021 and mainly during the 

winter months, in order to satisfy their contractual obligations for the provision of district 

heating services to the neighboring city of Ptolemaida. 

 

2) Units AMYNTAIO 1 and 2 have the same environmental SOx emission problem as units 

KARDIA 1-4 and fall within the same regime of limited operation duration. It is noted that 

units AMYNTAIO 1 and 2 will be withdrawn at the end of September 2020.  

 

3) Units “AG. DIMITRIOS 1-4” do not have sulphur dioxide restrictions in their operation 

(desulfurization systems are expected to be installed). However, taking into account the 

recent commitments included in the NECP as well as the provisions of the revised business 

plan of PPC, they are considered to be retired at 31/12/2022. 

 

4) In the same context, units “MEGALOPOLI 3” and “MEGALOPOLI 4” are considered to be 

retired at 31/12/2022 and 31/12/2023, respectively.  

 

5) The recent units “MELITI” and “AG. DIMITRIOS 5” have no environmental restriction issues 

in their operation and, thus, they could be in normal operation until year 2030. However, in 

the aforementioned framework of gradual and forward-facing retirement of all lignite units, 
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in this study both units are considered to be retired at 31/12/2023. 

 

6) The unit “PTOLEMAIDA 5” is expected to enter into commissioning operation in late 2021 

and into commercial operation in January 2022. Therefore, it shall be fully available for the 

years 2022-2030. This unit may operate under an alternative fuel after 2028 in order to be 

fully compliant with the recent official commitments of the Greek government that no lignite 

will be used for electricity production after 2028. 

 

 

Gas units: 

7) Unit “MEGALOPOLI 5” has already started commercial operation with decreased capacity 

(up to 500 MW) since August 2018. The reason for this decreased capacity lies on the fact 

that the current transmission system in Peloponnese (150 kV) is not capable to transfer the 

full capacity of the unit, given also the energy injections of the two lignite units Megalopoli 

3 and Megalopoli 4. The expansion of the transmission system (400 kV) in the Peloponnese 

is expected to be completed until December 2021. Consequently, in this study, this unit is 

considered to operate at reduced maximum capacity (500 MW) for the years 2020-2021 and 

at full available capacity (811 MW) from January 2022 onwards. 

 

8) The new gas-fired generating unit of Mytilineos Group, which was granted a production 

license by RAE in March 2019 and was founded in September 2019, with 790 MW net 

capacity and 64% net efficiency, is expected to enter into commercial operation in July 2022. 

 

9) Up to now, another five eligible CCGT units for construction in the next 5 years, namely: 

a) a new gas-fired generating unit of GEK-TERNA group in Komotini with net capacity 650 

MW,  

b) a new gas-fired generating unit of KARATZIS group in Larissa with net capacity 650 MW, 

c) a new gas-fired generating unit of ELPEDISON in Thessaloniki with net capacity 790 MW, 

and 

d) a new gas-fired generating unit of ELVAL-CHALKOR in Thisvi with net capacity 566 MW, 

and 

e) a new gas-fired generating unit of Copelouzos Group in Alexandroupolis with net 

capacity 650 MW, 

However, only 1-2 additional CCGTs could efficiently operate in the Greek wholesale 

electricity market (in case that more than two CCGTs are finally constructed, they will not be 

able to fully cover their total -fixed and variable- costs from their participation in the 

electricity market). Therefore, for the purposes of this study, only two new units are 

considered to be constructed, with commercial operation dates of July 2023 and July 2024. 

 

h) Fuel prices  

For the purpose of this study a deviation from the assumption depicted in the official NECP 

regarding the gas price is done. Due to the volatility and unpredictability of oil and gas prices two 

distinct scenarios are considered as follows: 
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1st scenario: The forecasted natural gas wholesale price (incl. transportation cost) has been based 

on the gas price forecast that is included in the NECP and is presented in the graph below and in 

Table 3. This assumption is taken into account for the simulation of the NECP scenario and it is 

noted the price is not differentiated among market participants (PPC and IPPs).  

2nd scenario: for the NECP Adjusted and the ADMIE based scenarios, the future natural gas 

wholesale price (incl. transportation cost)  has been estimated based on the following 

assumptions1: 

i) The Brent price future from the ICE Stock Exchange2 has been considered. The starting price 
of Brent in January 2020 is 65,28 $/bbl and decreases to 56,56 $/bbl in December 2023. From 
January 2024 until December 2030 the same value (56,56 $/bbl of December 2023) is retained. 

ii) The €/$ exchange is considered constant throughout the study period and equal to 1,10.  

ii) The TTF futures prices from the ICE Stock Exchange3 are taken into account in order to depict 
the prices of LNG unloaded to Revythousa terminal and covering part of the gas consumption 
of gas-fired generating units.  

For the first years of the reference period the share of LNG in the final gas portfolio mix is 
differentiated per market participant (PPC, IPPs) capturing the expected bigger percentage of 
LNG in the mix of private producers, due to the expected low LNG prices. From year 2023 
onwards, LNG price is assumed equal to the price of pipeline gas. 

 

 

i) Emission allowances prices 

Regarding the cost of CO2 emission allowances, the CO2 price forecast that is included in the 

NECP is also considered in this study (2020: 24,0 €/tn, 2025: 28,8 €/tn, 2030: 31,2 €/tn) Using 

linear interpolation, the CO2 price forecast is projected into prices per month for the entire 

study period. 

 

                                                 

 
1 The analysis done was performed before COVID-19

 
2 data collection on 10 January 2020 
3 data collection on 10 January 2020 
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The average forecasted annual prices are presented in the following table. 

Table 3: annual average of estimated prices  

 

Further to the data presented in a more analytical way in the previews paragraphs, more data 

were also taken into account as input data in the simulation models such as other unit techno-

economic data as well as the thermal generating units’ heat rate and the variable cost curves.  

The results of the study include: 

a) the projection of the total electricity demand in Greece for the period 2021-2030,  

b) the projection of the electricity production of gas-fired units (in MWhe) for years 2021-2030, 

and 

c) the projection of natural gas consumption from gas-fired units for years 2021-2030,  

The following Tables 4-6 summarize the main results of the study for the three defined scenarios4. 

For the Development Study 2021-2030, the simulation results derived from the third scenario 

(ADMIE based scenario) are those used for the assessment of the hydraulic adequacy of the 

system.  

For financial planning purposes of the system, the base case scenario of the Development Study 

is taken into consideration, resulting from the estimation of natural gas demand for electricity 

generation over the next decade of the NECP adjusted scenario. 

                                                 

 
4 Tables 4-6 include the use of natural gas from the AdG unit for thermal use 

Gas price [€/MWh]

 NECP scenario

Gas price [€/MWh]

 NECP adjusted & 

ADMIE based 

CO2 prices [€/tn ]

common in

 all scenarios

2021 28,7 20,7 25,0

2022 29,4 21,5 25,9

2023 30,0 21,5 26,9

2024 30,7 21,5 27,8

2025 31,3 21,5 28,8

2026 31,6 21,5 29,3

2027 31,9 21,5 29,8

2028 32,2 21,5 30,2

2029 32,5 21,5 30,7

2030 32,8 21,5 31,2
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It should be noted that the simulations were completed before the COVID-19 crisis and thus 

consequent measures and effects were not yet foreseen. For the purpose of this study, in the 

aggregated results in the Chapter 3.4, a decrease factor of 5% is applied in the expected 

consumption of natural gas for year 2021. The percentage decrease is applied in order to capture 

the impact of the COVID-19 crisis, the effects of which we believe will remain apparent in near 

future. 



Table 4. Energy balance in the interconnected power system (per year) – NECP scenario 

 

Entity / Year 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Lignite Units [MWhe] 8,769,106 12,123,372 7,509,813 4,451,654 4,565,043 4,180,303 4,175,926 4,412,647 0 0 

Ptolemaida 5 after 2028 [MWhe] 0 0 0 0 0 0 0 0 4,106,062 3,431,758 

Gas Units (PPC) [MWhe] 5,985,604 2,722,866 2,252,887 1,673,233 1,151,501 792,261 669,738 489,586 799,816 546,153 

Gas Units (IPPs) [MWhe] 9,736,187 7,659,069 11,345,918 13,374,585 13,154,128 12,303,738 11,066,947 10,343,622 10,534,258 10,509,944 

Gas Units [MWhe] 15,721,791 10,381,935 13,598,805 15,047,817 14,305,629 13,095,999 11,736,685 10,833,208 11,334,074 11,056,097 

Diesel / Oil Units  

(Non-Interconn. Islands) 

[MWhe] 

0 0 4,784 4,520 2,046 2,695 2,928 2,479 2,719 1,076 

Large Hydros [MWhe] 5,154,545 5,226,351 5,308,986 5,358,446 5,251,261 5,146,890 5,001,395 4,929,678 4,915,302 4,973,858 

Imports [MWhe] 12,634,431 12,462,516 13,918,186 13,831,271 13,595,626 13,285,048 13,015,007 12,936,622 12,130,152 11,918,981 

Exports [MWhe] 1,362,572 1,792,551 2,484,065 2,298,899 2,016,206 1,544,415 1,721,365 1,786,430 2,229,514 2,326,286 

Net Imports [MWhe] 11,271,859 10,669,966 11,434,121 11,532,371 11,579,420 11,740,634 11,293,642 11,150,192 9,900,638 9,592,695 

RES / Small Cogen [MWhe] 14,113,452 16,492,528 18,883,738 20,779,871 22,181,628 23,758,522 25,679,606 28,167,244 30,396,388 32,344,592 

RES Curtailments [MWhe] 16,316 21,259 17,184 20,790 32,873 34,027 79,695 135,492 80,146 118,682 

Battery Discharge [MWhe] 0 0 0 0 0 170,648 422,312 642,544 819,449 970,546 

Total Injection [MWhe] 55,030,753 54,894,152 56,740,248 57,174,681 57,885,027 58,095,690 58,312,493 60,137,993 61,474,631 62,370,620 

Pumping (PPC) [MWhe] 710,753 794,152 910,248 974,681 513,218 436,131 254,864 162,736 106,889 122,948 

Pumping (IPPs) [MWhe] 0 0 0 0 371,808 311,131 286,568 288,114 334,895 389,131 

Total Pumping [MWhe] 710,753 794,152 910,248 974,681 885,027 747,262 541,432 450,849 441,784 512,079 

Battery Charge [MWhe] 0 0 0 0 0 198,428 491,061 747,144 952,847 1,128,541 

System Load (with system losses) 

[MWhe] 
54,320,000 54,100,000 55,830,000 56,200,000 57,000,000 57,150,000 57,280,000 58,940,000 60,080,000 60,730,000 

Gas Units' Production Share [%] 28.6% 18.9% 24.0% 26.3% 24.7% 22.5% 20.1% 18.0% 18.4% 17.7% 

Annual Natural Gas 

Consumption [kNm3] 
3,079,273 2,037,379 2,534,138 2,738,912 2,547,792 2,321,688 2,092,137 1,943,732 2,023,665 1,971,706 

Maximum Daily Natural Gas 

Consumption [kNm3/day] 
14,491 12,900 17,719 18,052 15,773 15,500 15,921 17,785 15,778 20,268 

 



 

Table 5. Energy balance in the interconnected power system (per year) – NECP Adjusted scenario 

 

Entity / Year 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Lignite Units [MWhe] 7,163,405 8,747,145 4,285,410 2,027,140 1,995,066 1,954,352 1,959,369 2,080,757 0 0 

Ptolemaida 5 after 2028 [MWhe] 0 0 0 0 0 0 0 0 1,898,814 1,592,720 

Gas Units (PPC) [MWhe] 8,211,108 4,708,783 4,190,939 3,363,470 3,077,862 2,572,258 2,376,804 2,100,755 2,631,131 2,375,748 

Gas Units (IPPs) [MWhe] 10,101,722 10,190,909 12,987,335 16,030,228 16,203,733 15,777,536 14,722,256 14,443,301 14,141,291 14,186,655 

Gas Units [MWhe] 18,312,829 14,899,692 17,178,274 19,393,697 19,281,595 18,349,795 17,099,060 16,544,056 16,772,422 16,562,403 

Diesel / Oil Units  

(Non-Interconn. Islands) [MWhe] 
0 0 1,810 3,255 85 190 88 0 0 50 

Large Hydros [MWhe] 5,102,320 5,128,773 5,207,759 5,235,327 5,114,216 5,038,450 4,872,970 4,833,791 4,860,324 4,883,844 

Imports [MWhe] 11,840,569 10,672,511 13,294,427 12,709,496 11,867,493 11,084,714 10,868,942 10,371,462 9,924,770 9,407,997 

Exports [MWhe] 1,545,917 1,119,181 2,187,016 3,081,473 2,732,496 2,403,621 2,806,170 2,749,251 3,325,821 3,570,031 

Net Imports [MWhe] 10,294,652 9,553,330 11,107,411 9,628,024 9,134,998 8,681,093 8,062,772 7,622,211 6,598,949 5,837,966 

RES / Small Cogen [MWhe] 14,126,419 16,501,953 18,890,728 20,795,660 22,207,523 23,780,696 25,741,129 28,285,946 30,450,073 32,407,919 

RES Curtailments [MWhe] 3,349 11,834 10,194 5,001 6,978 11,853 18,172 16,790 26,461 55,355 

Battery Discharge [MWhe] 0 0 0 0 0 170,233 396,119 578,547 781,669 903,140 

Total Injection [MWhe] 54,999,626 54,830,893 56,671,392 57,083,103 57,733,482 57,974,809 58,131,506 59,945,308 61,362,252 62,188,043 

Pumping (PPC) [MWhe] 679,626 730,893 841,392 883,103 412,183 342,845 147,203 89,378 81,969 99,816 

Pumping (IPPs) [MWhe] 0 0 0 0 321,299 284,017 243,700 243,201 291,366 308,063 

Total Pumping [MWhe] 679,626 730,893 841,392 883,103 733,482 626,863 390,903 332,579 373,335 407,880 

Battery Charge [MWhe] 0 0 0 0 0 197,946 460,604 672,730 908,917 1,050,163 

System Load (with system losses) 

[MWhe] 
54,320,000 54,100,000 55,830,000 56,200,000 57,000,000 57,150,000 57,280,000 58,940,000 60,080,000 60,730,000 

Gas Units' Production Share [%] 33.3% 27.2% 30.3% 34.0% 33.4% 31.7% 29.4% 27.6% 27.3% 26.6% 

Annual Natural Gas 

Consumption [kNm3] 
3,548,553 2,867,698 3,213,287 3,543,620 3,459,046 3,284,271 3,059,567 2,961,664 3,000,614 2,967,205 

Maximum Daily Natural Gas 

Consumption [kNm3/day] 
15,214 13,983 18,702 18,990 18,418 17,835 18,936 20,315 17,612 21,626 

 
 



 

         Table 6. Energy balance in the interconnected power system (per year) – ADMIE based scenario 
 

Entity / Year 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 

Lignite Units [MWhe] 7,423,736 9,020,787 4,529,994 2,066,092 2,120,761 1,910,610 1,998,914 2,083,876 0 0 

Ptolemaida 5 after 2028 [MWhe] 0 0 0 0 0 0 0 0 1,932,966 1,661,257 

Gas Units (PPC) [MWhe] 9,173,630 5,730,592 5,225,813 4,341,758 3,887,984 3,352,462 3,194,166 3,270,756 3,815,927 3,603,964 

Gas Units (IPPs) [MWhe] 10,480,864 10,906,349 14,493,951 17,834,707 18,154,527 17,883,159 16,986,035 17,024,217 16,533,481 16,578,423 

Gas Units [MWhe] 19,654,494 16,636,941 19,719,764 22,176,465 22,042,512 21,235,621 20,180,201 20,294,973 20,349,409 20,182,387 

Diesel / Oil Units  

(Non-Interconn. Islands) [MWhe] 
0 0 3,712 6,284 70 5 125 240 120 826 

Large Hydros [MWhe] 5,135,607 5,122,543 5,200,516 5,212,531 5,085,884 5,037,262 4,875,289 4,810,122 4,793,251 4,835,147 

Imports [MWhe] 12,046,356 11,296,568 13,654,953 13,226,683 12,536,720 12,108,312 11,965,907 11,692,042 11,178,959 10,629,876 

Exports [MWhe] 1,367,095 965,562 1,875,511 2,721,884 2,453,731 1,958,970 2,326,951 2,257,632 2,774,363 3,074,614 

Net Imports [MWhe] 10,679,261 10,331,007 11,779,443 10,504,799 10,082,989 10,149,341 9,638,956 9,434,410 8,404,596 7,555,262 

RES / Small Cogen [MWhe] 14,127,628 16,508,820 18,894,145 20,784,804 22,211,914 23,779,486 25,747,977 28,286,750 30,464,811 32,408,361 

RES Curtailments [MWhe] 2,140 4,967 6,777 15,857 2,587 13,063 11,324 15,986 11,723 54,913 

Battery Discharge [MWhe] 0 0 0 0 0 166,225 413,233 615,203 784,929 894,926 

Total Injection [MWhe] 57,020,727 57,620,098 60,127,573 60,750,975 61,544,129 62,278,550 62,854,695 65,525,575 66,730,081 67,538,167 

Pumping (PPC) [MWhe] 710,727 720,098 827,573 850,975 373,563 333,760 147,651 76,293 56,568 75,802 

Pumping (IPPs) [MWhe] 0 0 0 0 320,567 291,506 246,541 223,930 220,805 261,753 

Total Pumping [MWhe] 710,727 720,098 827,573 850,975 694,129 625,266 394,192 300,223 277,372 337,555 

Battery Charge [MWhe] 0 0 0 0 0 193,285 480,504 715,352 912,708 1,040,612 

System Load (with system losses) 

[MWhe] 
56,310,000 56,900,000 59,300,000 59,900,000 60,850,000 61,460,000 61,980,000 64,510,000 65,540,000 66,160,000 

Gas Units' Production Share [%] 34.5% 28.9% 32.8% 36.5% 35.8% 34.1% 32.1% 31.0% 30.5% 29.9% 

Annual Natural Gas 

Consumption [kNm3] 
3,779,406 3,177,937 3,658,979 4,032,011 3,931,286 3,790,772 3,596,947 3,608,746 3,618,305 3,584,941 

Maximum Daily Natural Gas 

Consumption [kNm3/day] 
16,030 16,557 18,605 20,336 19,957 20,525 21,903 21,429 21,780 21,801 
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3.1.2 Estimated consumption of natural gas from Other Consumers  

For the estimation of gas consumption from other consumers, the annual demand allocation of 

natural gas to the Users of the NNGTS is calculated per metering station. The calculation aims to 

estimate the maximum daily peak of the year for the transmission system. The estimations of this 

chapter do not refer to those that are considered to consume natural gas for power generation, as 

presented in the previous paragraph. Consumers related to Small Scale LNG infrastructure and 

reverse flow in Sidirokastro the future exit points North Macedonia and IGB will be presented in the 

following paragraphs 3.2 and 3.3.  

 

The calculation model is based on data processing of the following sources: 

 

i) Historical daily consumption data at each NNGS metering station. 

ii) Forecast of the annual gas market demand, as notified by the NNGS Users in accordance with 

Article 90 of Chapter 12 of the Network Code 

iii) Estimations and data regarding demand and connections to the distribution networks per 

consumption category, as notified by Gas Distribution Companies (EDAs) 

iv) The drafts of EDAs’ Development Plans, as published for public consultation by RAE 

v) The population data of cities with urban gas consumption, where required 

vi) Historical temperature data from previous years from the Athens Observatory 

vii) The growth rate of energy consumption, according to the estimations done for the expected 

increase of the load of the mainland 

The first stage of the study was the separation of the NNGTS consumers into two main categories: a) 

Individual Consumers and b) consumers of natural gas that consist entry points in the gas distribution 

networks. Subsequently, network consumption was geographically distributed to individual, existing 

or new, consumption points within the network. 

Individual Consumers are considered to be points of consumption that do not belong to power 

generating units and; either are points directly connected to the high pressure pipeline of the NNGS 

or points which, although belonging to an EDA, correspond to an individual consumption point for 

the supply of a particular installation/ geographic area and therefore a typical daily profile results 

from historical data available to the Operator. 

The breakdown at points of consumption was made for two main categories of natural gas use: a) 

industrial use (big industry sector) and b) urban use (residential and commercial sector). 

The abovementioned sectors were grouped based on the end-user categories5 as adopted by EDAs.  

It should be noted that the Gas Distribution Companies, as established in the beginning of 2017, are 

the following: EDA Attikis, EDA THESS (Thessaloniki network and Thessaly network) and EDA of the 

                                                 

 
5 end-user categories:  i) residential (central and autonomous domestic and small commercial heating), ii) commercial and 

iii) industrial 
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rest of Greece. Regarding EDA of the rest of Greece the networks that have been processed, within 

the framework of this study, are those that operate in connection with the NNGS, therefore networks 

in the areas of Central Greece, Central Macedonia, Eastern Macedonia & Thrace and Peloponnese, 

areas in close proximity with TAP that will be supplied though the M/R and CNG stations already 

planned but also isolated areas/networks that will be supplied through LNG. 

In particular, further development of medium and low pressure distribution networks is envisaged 

in EDA of the rest of Greece, as the networks in the areas, where a natural gas network already exists, 

have not reached yet the desired level of growth in all categories of consumers. Based on the 

Development Plan of EDA of the rest of Greece, more areas are expected to be enclosed in their field 

of activities. Western Macedonia, Western Greece, more areas in Peloponnese and Epirus, regions 

currently not supplied with natural gas but expected to be supplied within the reference period, 

either through pipeline gas or LNG. 

The total natural gas demand for the period 2021-2030 by each category of use is estimated as 

follows: 

 

INDIVIDUAL CONSUMERS 

Historical data of consumptions until March 2020, data send by Users under Article 90 of the Network 

Code and data send by distribution network operators were evaluated and processed for the 

estimation of the consumption from Individual Consumers (including industrial areas). Following the 

estimation of the annual volumes, a daily profile is applied based on the most representative profiles 

of the previous years. 

 

REGIONS WITH DISTRIBUTION NETWORKS 

In order to assess the gas demand, data from the Users, that are available to the Operator, were 

taken into account as well as the demand per end-user category in accordance with data send by the 

distribution networks operators, together with data used for the drafting of their Development Plans. 

Thereafter, the abovementioned data were processed and the evolution of the gas consumption for 

industrial and urban use is estimated, for the three EDAs. 

Estimations related to industrial use, as projected by EDAs, were evaluated against data from Users 

and historical data and are taken into account. For the years that no data are available, a gradual 

annual increase is considered, in line with the growth of energy consumption of the mainland. 
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Table 7: Percentage growth of energy consumption (%) 

 

 

 

The consumption related to the urban sector per region, where a network already exist, was 

approached in two different ways, depending on whether the distribution network is already fully 

developed in the region or not. 

Specifically, for the consumption of the urban sector of EDAs with a developed distribution network 

(i.e. EDA Attikis, EDA THESS (Thessaloniki network and Thessaly network)) the estimation given from 

network operators is used, for the years that data were provided, and the percentage growth of 

consumption is used for the remaining reference period.  

For the estimation of gas consumption related to the urban sector of EDA of the rest of Greece, 

where the network is considered to continue developing in the following years, the Operator’s 

forecast is based on Users data, EDA’s data and the mileage development expected in the network. 

It should be mentioned that while processing data provided by EDA for the expected increase of 

natural gas demand, a more conservative approach was adopted by applying an impairment by 

gradually shifting the expected growth of both mileage development and annual consumption. 

In addition to the analysis above, for areas that the construction of a pipeline for the connection with 

the NNGTS is not cost effective, a new way of supplying natural gas is adopted. These areas are: 

Orestiada for the network of Eastern Macedonia and Thrace, Veroia and Giannitsa for the network 

of Central Macedonia, Amfissa and Karpenisi for the network of Central Greece.  

The Development Plan of the EDA of rest of Greece indicates that the supply of these areas will be 

with compressed natural gas (CNG). These quantities are included in the forecasting of the demand 

for the reference period and are added to the estimated needs of Other Consumers. 

 

 

Growth of energy consumption 

[%]

2021 0,51%

2022 0,51%

2023 0,50%

2024 0,51%

2025 0,51%

2026 0,32%

2027 0,33%

2028 0,33%

2029 0,33%

2030 0,33%
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Further to the above and following the inclusion of the M/R stations in Poria, Aspros and Perdika 

Eordeas as well as the CNG station in Poria, for the supply of natural gas in the region of Western 

and Central Macedonia, the relevant quantities of natural gas have been included in this study. 

Finally, there are isolated -off grid areas- that is expected to be supplied with LNG quantities through 

truck loading station, hence related volumes are included in chapter 3.2, taking also into account the 

same impairment, described above. 

The total gas demand estimation per category of use for the reference period 2021-2030 is shown in 

Table 8. 

Table 8: Total Gas Demand estimation of Other Consumers per category of use (mil Nm3) 

 

 

 

 

In the total gas demand estimation, suitable daily profiles are adopted for each category of 

consumption of every exit point, in order the peak of the system and of each exit point to be 

separately identified.  

 

In terms of consumption for industrial use, the most representative industrial consumption profile is 

used for each consumption point based on historical daily consumption data. Specifically, the best 

choice is considered to be the daily profile of exit points inextricably linked to purely industrial use, 

e.g. the exit point Oinofyta or in some cases, mainly in northern Greece, the daily profile of the exit 

point of the industrial area of Larisa or Kokkina. The daily profile of consumption in these points 

consist a representative daily industrial consumption profile. 

In terms of consumption for urban use, and taking into account the impact of the use of natural gas 

consumption for heating, it is necessary to take into account the impact of temperature in the 

calculation of the daily profile. 

Therefore, the daily allocation of urban use consists of: 

a) the daily allocation of demand for heating and  

b) the daily allocation of demand for other use. 

 

Industrial use Urban use Total

2021 1.204 677 1.881

2022 1.215 734 1.949

2023 1.227 817 2.044

2024 1.241 935 2.176

2025 1.290 968 2.258

2026 1.292 1.003 2.295

2027 1.294 1.037 2.330

2028 1.295 1.078 2.373

2029 1.295 1.101 2.396

2030 1.296 1.132 2.428
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To determine the above daily allocations, the next steps were followed: 

 

1. The “initial” daily profile of consumption for urban use was calculated by the difference of 

the average consumption of the years 2018-2019 from the industrial profile consumption, 

calculated based on the latest industrial profile of Oinofyta or the industrial area of Larisa, 

or Kokkina, depending on which is more related with the area processed each time. For the 

calculation of the difference, the weekdays were adjusted to whether a day is working day 

or not. 

2. Period 1/5 to 15/10 was matched to natural gas consumptions only for other urban use 

(period 16/7 to 31/8 is treated separately due to holiday season). 

3. The average consumption for the period 1/5 to 15/10 gives the daily profile for other urban 

use, and is considered to be constant for the whole year (daily allocation of demand for other 

use, point b above). 

4. The consumption of natural gas due to heating (daily allocation of demand for heating) is the 

additional daily quantity resulting from the “initial” profile for the aforementioned intervals. 

This consumption is reallocated on the basis of the degree days. 

Degree day of a given calendar day of the year is an impact indicator of the effect of the temperature. 

Degree days measure the difference of the mean outdoor temperature from 16,8οC and are taken 

into account in the sum of degree days of the year only when the aforementioned difference has a 

positive sign. 

 

The daily profile of gas consumption for heating is calculated considering that the use of natural gas 

for heating is expected to take place in the period 16/10 to 30/4 and results from the following steps 

 

 Taking into consideration that the gas consumption for heating begins when temperature is 

below 16,8°C (outdoor temperature), the degree day for each consumption point is derived 

from the difference of the average temperature of the last most representative years on this 

point from the temperature of 16,8°C. Historical temperature data of each relative city are 

derived from the published data from the Observatory of Athens. For cities where 

temperature data are not available, data of closest points/cities of consumption are used. 

 The daily profile for heating is recalculated by using the degree days’ coefficient and the 

estimated quantity for such use (point 4 above) 

For the areas planned to be connected to the NNGTS, according to the Development Plan of EDA of 

the rest of Greece, the geographically closest or most representative urban and industrial daily 

profile is chosen. 
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3.2. ESTIMATION OF CONSUMPTION RELATED TO SMALL SCALE LNG PROJECTS  

The need for Small Scale LNG infrastructure projects in Greece is already known. The need for LNG 

quantities through small scale projects keeps emerging and is estimated to become more imperative 

for the years to come. Based on the increasing demand for the LNG quantities, not only from off grid 

customers, but also for supplying isolated networks and the shipping industry, DESFA has already 

included in the Ten Year Development Plan the necessary infrastructures to service such needs that 

will lead to the increased use of LNG. 

As a consequence, the LNG truck loading station is expected to be operational by the end of 2021. 

All aforementioned sectors are expected to be supplied with LNG through trucks.  

At the same time, a new jetty is planned to be constructed in the northern eastern part of 

Revythoussa to supply small vessels between 1.000 m3 and up to 28.000 m3.  The smallest of them 

will supply vessels, either coastal or seagoing, to the port of Piraeus, while the larger ones will supply 

satellite LNG storages and distribution stations to other ports of Greece or abroad. Volumes related 

to the new jetty are included from year 2022. 

The annual demand related to Small Scale LNG projects is expected to begin within 2021 and is 

presented in a summarized form in the following table. 

 
Table 9: Total volumes from Small Scale LNG for the period 2021-2030 

 
 

 

3.3. FORECAST OF VOLUMES THROUGH INTERCONNECTION EXIT POINTS  

The interconnection Greece-North Macedonia is mainly expected to procure gas needed for the 

gasification plans of this country in quantities that cannot be met by the existing connection to 

Bulgaria. The new demand spans across all sectors i.e. power generation, industrial use and 

residential demand. The annual quantity considered to be transmitted through the Greece-North 

Macedonia interconnection pipeline is expected to reach the amount of 400mil Nm3 in year 2030.  

LNG [m3] Natural gas [Nm3]

2021 33.978 19.367.703

2022 90.672 51.682.999

2023 161.800 92.225.818

2024 244.357 139.283.408

2025 284.914 162.400.998

2026 421.537 240.276.118

2027 540.217 307.923.443

2028 542.819 309.406.943

2029 713.365 406.618.238

2030 713.365 406.618.238

Small Scale LNG
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The NNGTS can transmit gas in firm reverse flow from Sidirokastro to Bulgaria. Specifically, already 

the system can transmit on a (firm) daily basis the amount of 5,7 mil Nm3/day, after the 2nd upgrade 

of Revithoussa. Transmission of gas to Bulgaria is also expected to be provided through the future 

IGB exit point. For the estimation of gas quantities towards Bulgaria, a conservative scenario is used 

while historical data related to those quantities are not enough for a reliable estimation to be done. 

In addition, those quantities are highly dependent on the LNG prices, that are extremely volatile. 

Hence, in 2021 the demand estimated to be transmitted to Bulgaria in reverse flow is considered to 

be equal to 350 mil. Nm3/year. The forecasted volumes are increasing up to 400 mil. Nm3/year from 

year 2025.  

The annual gas demand expected to be transmitted through the interconnection exit points of the 

NNGTS, for the reference period is presented in Table 10. 

 
Table 10: Total volumes of natural gas for the period 2021-2030 for interconnection exit points  

 
 

 

3.4. PRESENTATION OF SCENARIOS 

When Chapters 3.1.1, 3.1.2 and 3.3 are combined they result in three demand scenarios. In 

particular, the total estimated consumption of natural gas from other consumers, the estimated 

demand for the interconnection exit points Bulgaria and North Macedonia in combination with each 

of the three scenarios of natural gas consumption for power generation is shown in Table 11. 

Table 12 presents the expected demand through Small Scale LNG projects. 

The peak of the system, that is calculated based on the base case scenario, for each year of the 

reference period and per customer category, is shown in Table 13. 

The forecast of the peak of the transmission system is calculated by the sum of the daily peak of the 

total of all exit points of other consumers, of the daily peak expected to occur in the interconnection 

exit points, and the daily peak of all power producers within the winter period of each year.  

North Macedonia 

[Nm3/year]

Bulgaria 

 [Nm3/year]

2021 - 350.000.000

2022 - 350.000.000

2023 80.000.000 350.000.000

2024 155.000.000 350.000.000

2025 235.000.000 400.000.000

2026 310.000.000 400.000.000

2027 400.000.000 400.000.000

2028 400.000.000 400.000.000

2029 400.000.000 400.000.000

2030 400.000.000 400.000.000
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The volumes defined in Chapter 3.2 related to the Small Scale LNG infrastructure are not included in 

the aforementioned scenarios since that demand is not transmitted through the system. Daily and 

hourly peak is not applicable on such demand. 



 

Table 11: Total natural gas demand transmitted through the system– scenarios 

 

 
 

 

 
Table 12: Total demand through Small Scale LNG projects 

 

Base case demand scenario _ NECP adjusted scenario 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

PP n.g. demand [mil Nm3] 3.371 2.868 3.213 3.544 3.459 3.284 3.060 2.962 3.001 2.967

Costumers connected to HP network [mil Nm3] 816 817 874 878 924 928 928 932 929 929

Distribution Networks [mil Nm3] 1.065 1.132 1.169 1.298 1.334 1.366 1.402 1.441 1.467 1.499

Interconnection exit point - exports [mil Nm3] 350 350 430 505 635 710 800 800 800 800

Total transmition of n.g. [mil Nm3] 5.602 5.167 5.687 6.225 6.352 6.289 6.190 6.134 6.196 6.195

Low demand scenario _ NECP scenario 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

PP n.g. demand [mil Nm3] 2.925       2.037       2.534       2.739       2.548       2.322       2.092       1.944       2.024       1.972

Costumers connected to HP network [mil Nm3] 816 817 874 878 924 928 928 932 929 929

Distribution Networks [mil Nm3] 1.065 1.132 1.169 1.298 1.334 1.366 1.402 1.441 1.467 1.499

Interconnection exit point - exports [mil Nm3] 350 350 430 505 635 710 800 800 800 800

Total transmition of n.g. [mil Nm3] 5.156 4.336 5.008 5.420 5.441 5.326 5.222 5.116 5.220 5.199

High demand scenario _ ADMIE based scenario 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

PP n.g. demand [mil Nm3] 3.590 3.178 3.659 4.032 3.931 3.791 3.597 3.609 3.618 3.585

Costumers connected to HP network [mil Nm3] 816 817 874 878 924 928 928 932 929 929

Distribution Networks [mil Nm3] 1.065 1.132 1.169 1.298 1.334 1.366 1.402 1.441 1.467 1.499

Interconnection exit point - exports [mil Nm3] 350 350 430 505 635 710 800 800 800 800

Total transmition of n.g. [mil Nm3] 5.821 5.477 6.133 6.713 6.824 6.795 6.727 6.782 6.814 6.813

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Small Scale LNG demand [mil Nm3] 19 49 63 65 68 72 75 76 79 79
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Table 13: Daily peak of the system for the period 2021-2030 

 

3.5. FORECAST OF THE HOURLY PEAK DEMAND FOR NATURAL GAS FOR THE 
REFERENCE PERIOD 2021-2030  

The historical data of hourly demand for other consumers, as published on DESFA website, 

and the hourly demand results from the study for the gas consumption for electricity 

production, are used to determine the hourly peak demand. The hourly peak demand is 

calculated for each year of the reference period 2021-2030. 

The hourly demand profile of other consumers is calculated by the average of daily 

consumptions for the months January, February and March for each exit point. For more 

accurate results, data related to weekends and holidays are not taken into account. 

Based on the above, the maximum hourly peak demand for the years 2021-2030, per customer 

category, is as follows: 

Table 14: Hourly peak demand for NNGTS for the period 2021-2030 

 
*estimates on hourly peak demand regarding interconnection exit points are not included 

Customers connected 

to HP network

Distribution 

Networks

2021 14.453.460 2.641.126 8.315.701 1.198.630 26.608.918

2022 13.983.091 2.644.701 8.992.815 1.198.630 26.819.237

2023 18.702.468 2.801.609 9.654.111 1.472.603 32.630.791

2024 18.990.054 2.805.184 10.546.316 1.729.452 34.071.005

2025 18.418.010 2.937.069 11.015.094 2.174.658 34.544.831

2026 17.835.160 2.948.864 11.404.465 2.431.507 34.619.996

2027 18.935.515 2.948.864 11.781.089 2.739.726 36.405.193

2028 20.314.705 2.951.223 12.136.916 2.739.726 38.142.570

2029 17.611.765 2.951.223 12.482.561 2.739.726 35.785.275

2030 21.625.862 2.951.223 12.820.135 2.739.726 40.136.946

Estimation of natural gas demand (Nm3/day)

PP n.g. demand

Other Consumers

Interconnection 

Points
NNGTS total

PP Other Consumers Total (Nm3/hr)

2021 694.679 683.658 1.378.337

2022 741.462 730.567 1.472.029

2023 885.527 784.349 1.669.875

2024 891.892 842.422 1.734.314

2025 896.665 881.296 1.777.961

2026 823.091 909.549 1.732.639

2027 947.607 935.727 1.883.333

2028 1.038.590 960.399 1.998.989

2029 778.402 984.001 1.762.403

2030 1.012.755 1.006.687 2.019.442

Hourly Demand [Nm3/h]
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CHAPTER 4: HYDRAULIC ASSESSMENT OF THE NATIONAL NATURAL GAS 

TRANSMISSION SYSTEM FOR THE PERIOD 2021– 2030  

INTRODUCTION 

The hydraulic behavior of the National Natural Gas Transmission System (NNGTS or 

Transmission System) is presented, being the outcome of the System’s simulation, for: 

 The hydraulically highly loading case (Hydraulic Limitation) and, 

 The high demand day (peak day) for the period 2021-2030  

To this end, the forecasts of the NG demand, according to the present Development Study 

(high scenario), as well as the planned upgrades of the National Natural Gas System (NNGS), 

according to the Development Plan 2020-2029, are taken into account.  

The numerical approach of the problem is carried out through the simulation of the 

Transmission System, applying the simulation software “Pipeline Studio (v. 4.1)”. This 

computational tool can simulate various cases either for steady state or for transient 

conditions. The flow rate at System’s entry points with pipeline gas is considered constant 

within the examined day, while the flow rate from Revythoussa LNG terminal (through Agia 

Triada Metering Station) may vary within the day. In this way the mass balance of the System 

is formulated.  

The boundary conditions for the pressure on the computational nodes of the Transmission 

System entry points are: 

 For the Northern entry point: 47,05 barg. The exit pressure of the Sidirokastro Border 

Metering Station (BMS) is derived as the subtraction of 0,7 bar pressure drop within the 

BMS, from the 47,75 barg being the minimum design input pressure, 

 For the Eastern entry point, through the Kipi (Evros) BMS: 50 barg. 

It is noted that the System north of Nea Messimvria is already heavily hydraulic loaded due to 

the fact that most of the consumption (about 80%) is concentrated in the southern part of the 

System (south of Nea Messimvria). In addition, the part of the Eastern branch from L/V Karperi 

to L/V Komotini, has limited transmission capacity, due to its diameter (24"), and additionally 

due to the pressure at Karperi node, which must ensure the gas inflow from Sidirokastro entry 
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point where the gas is delivered at a pressure at the level of 47 barg (acting as the main 

boundary condition of the problem). 

The hydraulic restrictions of the Transmission System regarding the Entry Points located north 

of the existing CS at Nea Messimvria, are computed via the simulation of the System in a highly 

loading hydraulic case.  

 

A. No physical Reverse Flow through the Transmission System Entry Points 

Based on the NG demand forecast for the period 2021-2030, as was presented in the previous 

chapters, a hydraulic simulation of the Transmission System was performed for the estimation 

of the need for any system upgrade in order to maintain its technical adequacy, in terms of 

hydraulic response, for the next 10 years. 

However, in order to assess the worst scenario, which includes the maximum flow from North 

and East to South, no export quantities to the neighboring countries are taken into account in 

the analysis.  

Concerning the supply, the following daily flow incomings are assumed in the simulations:  

 Entry Point Sidirokastro: 10,3 mNm3/day. 

 Entry Point Kipi 4,3 mNm3/day. 

 The aforementioned figures represent the technical capacities6 of the corresponding 

Entry Points. 

Taking into account that the connection between the Transmission System and the TAP 

pipeline is expected to be in operation by end 2020, the relevant connection point is 

considered as an additional entry point in the simulation process. 

 

 

 

 

 

                                                 

 
6 The technical capacity of Sidirokastro entry point, will be equal to 10,3 mNm3/day, from 1/10/2020, according to 
the “Joint method for the calculation of the technical capacity at the Kulata (BG)/ Sidirokastron (GR) 
Interconnection Point” signed between DESFA and Bulgartransgas 
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Hydraulic limitations of the NNGTS 

The critical parameter for the hydraulic stability of the Transmission System is the sum of the 

incoming flows through the northern and eastern entry points, as will be documented below, 

by the simulation of the System. 

More specifically, the Transmission System simulations were carried out by parameterizing the 

hourly flow rate through the entry points, in order to determine the limits of the daily inflow 

quantities at the said points and the possible relevant upgrades for the hydraulic stability of 

the Transmission System. The limitations of the system according to the simulations are 

presented for the following cases, in which the Transmission System is hydraulic stable for 

different system configurations. 

 

Case I: Current System configuration plus connection with TAP. 

In the aforementioned simulation scenario discharge pressure of the existing compression 

station at Nea Messimvria is equal to 65 barg, or 63 barg if TAP is injecting gas to the NNGTS 

at this pressure downstream the compressor station.  

The calculations lead to the following result: 

The maximum hourly flow rate from the East, is calculated at 180.000 Nm3 (or 4,3 mNm3/day 

on daily basis). Furthermore, the total daily flows through northern and eastern entry points 

cannot exceed 14,65 mil.Nm3/day which is raised to 15,1 mil.Nm3 /day with the addition of 

TAP entry point at Nea Messimvria. 

 

  Taking into account that the usage of the technical capacity of Sidirokastro entry point, in 

terms of capacity booking, lies above 90%, and furthermore that the capacity has been agreed 

with the upstream TSO Bulgartransgaz, therefore the technical capacity of the point (10,3 mil. 

Nm3/d) has to be considered invariant, it is concluded that: 

The sum of the daily flow through BMS Kipi and the daily flow through the new entry point 

at Nea Messimvria (connection with TAP) cannot exceed 4,8 million Nm3/d (= 15,1-10,3 

mNm3/d).  
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Case II: Completion of the de-bottlenecking projects included in the Three Years’ 

Development Period of the Development Plan 2020-2029, (upgrade of Nea Messimvria 

compression station, new compression station at Ampelia and new compressor station at 

Kipi) 

In the following, the estimation of the hydraulic response of the Transmission System is 

presented, in case of high demand day (peak day), at the level of maximum forecasted daily 

transmission (in 2030) of 37,6 mNm3 /day for the domestic market needs.  

The projects included in the Three Years’ Development Period of the Development Plan 2020-

2029, and more specifically, the upgrade of Nea Messimvria compression station and the 

operation of the compression station at Ampelia, as well as installation of the compressor 

station at Kipi, are taken into account. 

The hydraulic analysis of this case leads to the result that the hydraulic stability of the 

Transmission System must meet the following conditions: 

a) The sum of the daily flows from the northern and eastern entry points (i.e. through BMS 

Kipi, BMS Sidirokastron and through the connection with TAP) cannot exceed 19,9 

mil.Nm3/day (due to the limitation of the 30’’ pipeline downstream N. Messimvria). This is 

the upper limit of the daily flows through the aforementioned entry points, as well as 

through any other new entry point north of N. Messimvria. 

b) The maximum daily flow to be transported west of L/V Komotini towards the NNGTS (gas 

incoming through BMS Kipi or any other new entry point in the Northeastern branchline) 

cannot exceed 4.3 mil Nm3/day until the installation of Kipi CS, and 8.16 mil Nm3/day after 

the installation of Kipi CS, in order to not violate the hydraulic stability in the 24” diameter HP 

branch (L/V Karperi – L/V Komotini)  

Taking into account that the usage of the technical capacity of Sidirokastro entry point, in 

terms of capacity booking, lies above 90%, and furthermore that the capacity has been agreed 

with the upstream TSO Bulgartransgaz, therefore the technical capacity of the point (10,3 mil. 

Nm3/d) has to be considered invariant, and assuming that the capacity of the Kipi entry point 

returns at the level before TAP connection (i.e. at 4,3 mil. Nm3/d), it is concluded that: 

The total daily flow through Nea Messimvria/connection with TAP and any other new entry 

point north of Nea Messimvria, cannot exceed 5,3 million Nm3/d (= 19,9 - 10,3 - 4,3). The 
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latter limit may be further increased, equally to any deficit from 4,3 mil. Nm3/d capacity of 

the BMS Kipi should it be decided.  

The daily evolution of the velocity at Ambelia compressor suction side, as calculated in this 

case, does not exceed 14 m/s. This value sets the limit for the inlet conditions in the 

compression station, the flow through the 30” diameter HP pipeline (Nea Messimvria – 

Ampelia) and finally the sum of the flows upstream of the compression station at Nea 

Messimvria. The required power of the compression station at Ampelia is estimated on a 

preliminary basis to about 18 MW. 

Following a relevant parametrization, in the case of installation of a compressor station at Kipi, 

the maximum hourly flow rate from East is derived as 340.000 Nm3 (or 8,16 mil.Nm3 on daily 

basis). The estimated compression power at Kipi for this flow rate is 3,5 MW. Furthermore, 

the hydraulic limitation of the Transmission System leads to the conclusion that the total daily 

flows through northern and eastern entry points cannot exceed 19,9 mil.Nm3.  

Regarding the estimation of the maximum daily flow through the 24” diameter HP branch (L/V 

Karperi – L/V Komotini), similar results were obtained from the simulation of a single pipeline 

with the afore mentioned characteristics. The boundary conditions of the problem consist of 

the MOP (max. operating pressure) of the branch (66,4 barg) as inlet pressure, and 46 barg as 

outlet pressure (derived from the exit pressure at BMS Sidirokastron 47,05 barg and the 

estimated pressure drop between the BMS and the Karperi node).  

The hydraulic limitations as described above result to the fact that any reallocation of the daily 

flows through the entry points upstream Nea Messimvria is possible, but it has to satisfy the 

aforementioned upper limit for the sum of daily flows. 

It is noted that removal of the abovementioned limitation of 19,9 mil. Nm3/d for the sum of 

flows from entry points north of N. Messimvria, requires massive investments (duplication of 

606 km HP pipeline) which are not envisaged in this Development Study. 

 

B. Physical Reverse Flow /Export scenarios  

Physical export flows can be implemented in NNGTS, either through the existing Exit point in 

Sidirokastro towards Bulgaria, or through the new exit points towards North Macedonia, and 

TAP. Three different reverse flow (export) scenarios are presented below. The total physical 

reverse flows / exports towards northern neighboring countries or transmission Systems 
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(Bulgaria, North Macedonia and TAP) will be the sum of the flows in these three reverse flow 

/export scenarios and cannot exceed 10 mNm3 /day, taking into account the upgrade of Nea 

Messimvria compression station and the operation of the compression station at Ampelia, 

both able to operate in a bi-directional mode, as well as the compressor station at Kipi. 

B.1 Through the “Sidirokastro” exit point (min. delivery pressure 38 barg) 

The results of the simulation of the NNGS for the case of physical reverse flow towards Bulgaria 

through BMS Sidirokastron (exports) are presented below. The conditions under which the 

analysis is carried out are as follows: 

- Entry Points of NNGS (Entry Point Kipi and Ag. Triada) are considered to operate at 

their technical capacity: 

 Daily flow through BMS Kipi: 4,3 mNm3 

 Daily flow of regasified LNG quantity: 19,15 mNm3  

- The daily import through BMS Sidirokastro is considered zero and the Greek NG 

market demand is formulated accordingly. 

The configuration of the daily reverse flow towards Bulgaria defines the necessary investments 

in the Transmission System in order to achieve the hydraulic stability of the network. 

The results, for two different System configuration scenarios are presented below: 

 

Case I: Current System configuration 

In case of no new investments in the Transmission System, the total daily quantity that can be 

physically delivered in the Exit point Sidirokastro is calculated equal to 5,7 mNm3/day. In this 

case, there is no need for operation of the existing CS at Nea Messimvria in reverse mode.  

In the examined scenario, the delivery pressure at Sidirokastro Exit satisfies the min. level of 

38 barg. Further increase of the quantity delivered at Sidirokastron towards Bulgaria, reduces 

the pressure level at Sidirokastro Exit point below 38 barg. 

Furthermore, the examination of the impact of the flow incoming through the new connection 

point with TAP, concludes that the minimum pressure limit of 38 barg is fulfilled. 
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Case II: Completion of the de-bottlenecking projects included in the Three Years’ 

Development Period of the Development Plan 2020-2029, and more specifically, the upgrade 

of Nea Messimvria compression station, the operation of the compression station at Ampelia 

(both able to operate in a bi-directional mode), and operation of a compression station at 

Kipi 

In case of completion of the above projects, a daily quantity up to the upper limit of total 

physical reverse flow towards northern neighboring countries (10 mNm3/day) can be 

physically delivered (exported) in the Exit point Sidirokastro. In this case full reversal of the 

flow is achieved. The minimum pressure level of 38 barg at the Exit point Sidirokastron will be 

met under the operation of the Compression Stations at Kipi and Ambelia (the latter in reverse 

mode).  

it is noted that the compressor station at Kipi is required if there is flow incoming from Kipi (or 

any other entry point in the same branchline) flowing towards Karperi (i.e. the direction of 

flow in the Karperi-Kipi branchline is from East to West), and its size is dependent on the size 

of this flow. 

 

B.2 Physical reverse flow (Exports) to TAP, through Nea Messimvria connection point, 

at the level of 10 mil. Nm3/d 

In order to offer a firm capacity product on the reverse direction at Nea Messimvria 

Interconnection Point of NNGTS with TAP, the possibility of physical flow of gas from NNGS to 

the TAP pipeline has to be ensured. In this case, a CS is required to be installed and be ready 

to operate in Nea Messimvria. The above CS will give the possibility of flow from the Greek 

import points (e.g. Revithoussa) to Albania and Italy or towards IGB pipeline, through TAP. 

The estimation of a compression station at Nea Messimvria area, in order to implement 

physical reverse flow from the NNGTS to the TAP pipeline, is the outcome of the System’s 

hydraulic simulation.  

The maximum physical reverse flow from NNGTS to TAP is considered to be 10 mNm3/d (or 

416,7 kNm3/h), equal to the upper limit of total physical reverse flow /exports towards 

northern neighboring countries. This flow pattern is simulated as new exit point at the Nea 

Messimvria area, and is added to the adopted demand scenario.  
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The examined CS is located downstream the discharge side of the existing CS at Nea 

Messimvria. The MOP of the TAP pipeline (93 barg), is set as the boundary condition for the 

discharge pressure of the said CS, and the estimated required compression power is 

approximately 6 MW. 

 

B.3 North Macedonia supply case 

The hydraulic behavior of the Transmission System was examined for the forecasted peak 

consumption day of the year 2030, as is resulted from the high demand scenario,  

The additionally considering daily supply of Northern Macedonia (~ 1,37 mNm3 / day) through 

a HP pipeline connected to the Transmission System at the area of Nea Messimvria, is added 

to the peak daily consumption of 37,6 mNm3/day of the domestic market and results to a total 

transmitted NG of 38,9 mNm3/day. Considering the daily inflow through the pipe gas Entry 

Points invariant, the amount for North Macedonia is assumed entering the Transmission 

System through the LNG Entry Point increasing the corresponding daily inflow to ~ 19,0 mNm3 

/day (considering that 19,9 mil. Nm3/d will enter from the pipeline gas entry points). 

The addition of the North Macedonia's daily supply forms favorable hydraulic loading 

conditions for the Transmission System, comparing to the examined daily demand peak 

scenario for the domestic market, as it reduces equally the flow in the 30" diameter HP 

pipeline downstream of the New Messimvria CS. Therefore, the hydraulic behavior of the 

System is adequate for the specific case. 

 

B.4 IGB supply case 

The worst hydraulic conditions, in pressure terms, for the supply of the IGB pipeline through 

the NNGTS occur when the flow is formulated from W-> E towards the 24” HP pipeline (L/V 

Karperi to L/V Komotini). Taking into account that in the above branchline the installation of 

another power plant 650 MW has been planned at the area of Komotini (in addition to the 

existing one), the hydraulic simulation of the System estimates the minimum pressure at 

Komotini node at the level of 28 barg for supply of 10.000 Nm3/h to IGB.  

An increase of the delivery pressure level and the associated supply flow, can be realized with 

the installation of the CS at Kipi and the implementation of point to point transmission service 

(from Kipi to IGB entry and/or from the planned FSRU Alexandroupolis to IGB entry).  
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CHAPTER 5:  FUTURE INVESTMENT PROJECTS 

Following the simulation study performed for the flows forecasted for year 2030 high scenario, it 

is concluded that the system needs no other enhancement, apart from those already provided in 

the Development Plan 2020-2029 (approved by RAE’s Decision 755/2020). 

 


