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Main hazards affecting the Power System

➢ Temperature

➢ Wind speed

➢ Irradiation

➢ Water inflows

➢ Thermal availability

Ex. Electricity demand in Turkey in August 2021, assuming real weather conditions in the same period from 1982 to 2017

Hazard is the effect of different possible weather conditions or any other events on given structural conditions (number of air conditioning devices,

installed PV capacity, thermal plant reliability, etc.)

Excepting short-term (weather forecast doesn’t provide any information), the hazard only depend on structural conditions.

Few words about Uncertainty and hazard
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Uncertainty affects the structure of the Power systems

➢ Economy, demography evolution

➢ Sectorial changes

➢ New uses

➢ Evolution of technologies

➢ Policy, regulation

➢…

Uncertainty increases with the time

Ex. Illustration of uncertainty factors likely to affect the evolution of the Power System in the Mediterranean region in the coming decades

Few words about Uncertainty and hazard
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Uncertainty :

• Managed by building several Scenarios aimed at covering different possible futures

• To be used to propose uncertainty margin on result indicators

• Or to elaborate more robust investment strategies toward uncertainty

Hazard:

• For every scenario, hazard is fully addressed in stochastic modelling

• Monte-Carlo approach, inter-variables and inter-area control (correlations)

• Requires long-period database : Hourly time-series (PECD for Temp, wind, solar, hydro)

Few words about Uncertainty and hazard
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These Med-TSO 2030 Reference scenarios explore

possible future situations of load and generation,

interacting with the Mediterranean Power system.

The Mediterranean region is characterized by wide

contrasts and complementarity in terms of load growth and

of RES development.

➢ Contrasts in the dynamics of the evolution of electricity

demand

➢ Contrast in national energy and environmental policies

➢ Contrasts in the way of organizing electricity exchanges

between countries

Scenarios development investigating the energy landscape in 2030
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Which rationales for defining scenarios for the future of

the Mediterranean power system.



On the basis of the most essential parameters in the context

of the Mediterranean electricity system, the definition of

three different long-term scenarios, as following :

➢National Development scenario

➢Green Development scenario

➢Mediterranean Evolution scenario

Three scenarios to address the Mediterranean power system in 2030
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Drivers Criteria
National 

Development

Green 

Development

Mediterranean 

Evolution

Macro-Economic 

Trends
GDP/Population + ++ +++

New demand and 

energy efficiency

Energy efficiency + ++ ++

New demand + ++ +++

Generation, RES 

development and 

GHG emission 

reduction

RES/GHG 

reduction target 

achieved

++ +++ +++



The need for a set of common technical parameters and

principles, to ensure the coherency on market studies:

➢Efficient day-ahead markets or mechanisms

➢Similar fossil fuel prices across all Mediterranean

countries

➢An economic value for CO2 emissions common to all

Mediterranean countries

Three scenarios to address the Mediterranean power system in 2030

Med-TSO Mediterranean Master Plan

Power system modelling aims to represent all the interconnected

countries

➢ ENTSO-E TYNDP2020 for the European countries

➢ Connection with KSA through Jordan and Egypt

interconnections

➢ Reference Grid: Exchange capacity table (NTC) to be the

assumption for the base case, and the starting point for the

project assessment (TOOT or PINT).

Med-TSO 2030

Mediterranean Scenarios

ENTSO-E

TYNDP2020 Scenarios

National Development National Trends

Green Development Distributed Energy

Mediterranean Evolution Global Ambition

Scenario
National 

Development

Green 

Development

Mediterranean 

Evolution

CO2 price for UE-

regulated countries
28 €/t CO2 53 €/t CO2 35 €/t CO2

CO2 price for non UE-

regulated countries
28 €/t CO2 28 €/t CO2 35 €/t CO2



➢ Electricity consumption evolution for 2030 remains dynamic, mainly

driven by economic and demographic growth : +25% to +33 % in 12 years

Electricity consumption evolution for 2030

HERE 

PICTURE
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➢ Electricity consumption evolution for 2030 remains dynamic, mainly

driven by economic and demographic growth : +25% to +33 % in 12 years

➢ With contrasting dynamics between Mediterranean countries

Electricity consumption evolution for 2030

HERE 

PICTURE
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Electricity demand for the Mediterranean areas for the three scenarios 
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➢ Mediterranean region is seeing increased production

capacity to face the challenges of security of supply

and decarbonization of generation.

➢ But the most remarkable is the development of solar

and wind capacity in all Mediterranean countries.

Development of generation capacity that responds to multiple challenges
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➢ Mediterranean region is seeing increased production

capacity to face the challenges of security of supply

and decarbonization of generation.

➢ But the most remarkable is the development of solar

and wind capacity in all Mediterranean countries.

Development of generation capacity that responds to multiple challenges
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➢ WIND : x 3 in 12 years

➢ SOLAR x 4-5 in 12 years

… Mediterranean has two new kings



➢ While electricity consumption is expected to increase

by 25 to 33% by 2030 for the entire Mediterranean

region, this additional consumption is fully satisfied

by the increase in production from renewable

sources.

➢ For the Green Development scenario, nearly half

(47.5%) of consumption is covered by renewable

generation

New RES to meet the increase in electricity demand
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Security of Supply

• Loss of Load Expectation (h)

• Unsupplied Energy (EENS)

• Adequacy margin

Market Studies – main outputs, what can be assessed ?
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Economic Results

• Generation cost

• System cost (EENS, Spillage)

• Marginal price

• Use of generation capacity

• Exchanges (or flows) between areas

• Congestions 

Environmental indicators

• CO2 emissions

• Renewable generation

• Renewable spillage (curtailment)

• Fuel use



The average marginal price (€/MWh) results from the competitiveness of the national generation fleets and the supply-demand balance.

Marginal price in the Mediterranean for the scenario National development

➢ Same trends in the three scenarios / before adding new interconnection projects

Contrasts in Mediterranean that create opportunities for electricity exchange 

Med-TSO Mediterranean Master Plan



Med-TSO Mediterranean Master Plan

The Mediterranean Master Plan at a glance



Med-TSO Mediterranean Master Plan

The Mediterranean Master Plan at a glance



Med-TSO Mediterranean Master Plan

The Mediterranean Master Plan at a glance



Med-TSO Mediterranean Master Plan

➢ https://med-tso.com/masterplan/

https://med-tso.com/masterplan/
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