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1 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0943&from=en

1 Executive Summary
This Report presents the adequacy situation among non-EU Med-TSO members for the Summer 2024. With this
assessment, Med-TSO aligns with the world-wide best practices and the latest developments of EU regulation1 . These
investigations consider the security of electricity supply to consumers through a detailed power system adequacy
assessment, using probabilistic criteria. This approach is necessary due to the stochastic nature of renewable energy
systems (RES) and their indeterminacy, and because also of the power system operation, more and more based on
open market conditions; all these aspects call for the assessment of power system adequacy in the short, mid, and
long run. Moreover, the integration of huge amounts of RES must be closely followed by the commissioning of tools
that can provide adequate power system flexibility.
This Summer Outlook 2024 Report provides information about potential adequacy issues during the period from 27
May 2024 to 6 October 2024 in 6 MED-TSO countries: Morocco, Tunisia, Libya, Egypt, Jordan and Lebanon.
Data for Algeria is missing during this assessment due to limited engagement from Algerian side and data for Israel
and Palestine are not available at the moment.
Main adequacy indicators that have been assessed are:

⮚ Loss of Load Duration (LOLD) in a given geographical zone for a given period is the number of hours during
which the zone experiences ENS during a single Monte Carlo sample/simulation year,

⮚ Loss of Load Expectation (LOLE) in a given geographical zone for a given period is the expected (average)
number of hours per year when there is a lack of resources to cover the demand needs, within a sufficient
transmission grid operational security limit.

⮚ Expected Energy Not Served (EENS) in a given geographical zone for a given period, is the expected (average)
value of energy not to be supplied due to lack of resources while complying with transmission grid operational
security limit.

⮚ Relative EENS: is a more suitable indicator to compare adequacy across geographical scope as it represents
the percentage of annual demand which is expected to be not supplied.

The adequacy situation is assessed using a two-step approach. In the first step, adequacy under isolated system
operation is evaluated. In the second, adequacy under interconnected system operation is assessed to quantify the
importance of interconnections.
For the interconnected mode, we identify the exchange needed to overcome adequacy situation
Furthermore, two sensitivity analyses have been conducted to identify the following:.

· The most severe Monte Carlo Climatic Year (MCY) for each country.
· Focus on Libyan system during upcoming SO 2024

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0943&from=en
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Figure 1 Seasonal relative EENS & LOLE for interconnected mode of operation.

Conclusion
The conclusions of this assessment show that during this Summer the most severe adequacy issues may occur in
Lebanon (see Figure 1 ), where LOLE reaches around 734 hours (around 23 % of the Summer season) and energy not
supplied is higher than 4% of the power demand in the relevant period. On the other hand, a very low adequacy risk
is registered in all countries.

For Tunisia, the highest probability that generation (+import) will not be sufficient to cover electricity demand in
Tunisia is expected in July and August with LOLE below 3 hours, while in the rest of the analyzed period the risk is
lower.

The situation in Lebanon is completely different, with energy not supplied during the whole summer period. However,
it should be noted that the operation of the Lebanese power system is very difficult, with very frequent lack of supply
and regularly scheduled load shedding programs. It should be emphasized that, in the case of Lebanon, even if all
generation capacities are available and the maximum potential electricity import from the neighboring systems is
taken into account, it could possibly reduce the adequacy risks but electricity demand during peak hours of the
observed period cannot be supplied.
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Sensitivity case 1 Most Severe MCY
After identifying the most severe Monte Carlo Climatic Year (MCY) for each country, it becomes apparent from Figure
2 that interconnection plays a crucial role in mitigating its impact of the most severe MCY.
Morocco and Jordan register very low adequacy risks, with LOLE of 1 and 2 hours respectively. Conversely, Tunisia
faces a medium risk with LOLE reaching approximately 23 hours.

However, Lebanon experiences the most severe situation during the MCY, with LOLE reaching approximately 1175
hours (around 37% of the summer season), indicating a significantly higher level of risk compared to other countries.

Figure 2 Seasonal relative ENS and LOLE for the interconnected mode of operation for the most severe MCY for summer.
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Sensitivity case 2 Focus on Libya’s System
If the maintenance activities on numerous units within Libya's thermal fleet are not completed before the
commencement of the SO 2024 season, Libya's energy situation could potentially face a high adequacy risk even with
help of Interconnection from Egypt.

Figure 3 Seasonal relative ENS and LOLE for the interconnected mode of operation Libya Sensitivity case for summer season.
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2 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0943&from=en

2 Approach and Methodology
2.1 Adequacy assessment methodology
This Report presents the adequacy situation among non-European Med-TSO members during Summer 2024. With this
assessment,Med-TSO is aligningwith theworldwide best practice and the latest development of the EU regulations2.

These investigations consider the security of electricity supply to consumers through a detailed power system
adequacy assessment, using probabilistic criteria. This approach is inevitable due to the stochastic nature of renewable
energy systems (RES), their intermittency, and the power system operation based on open electricity market
conditions which raise the question of power system adequacy in the short, mid, and long run. Moreover, the
integration of immense amounts of RES must be closely followed by the commissioning of devices that can provide
adequate power system flexibility.

With all the changes in the electricity sector in Mediterranean countries. - from the energy markets development,
integration of renewable energy sources and efforts to decarbonize energy systems - adequacy monitoring becomes
even more important.

This Summer Outlook 2024 Report provides information about potential adequacy issues during Summer 2024 in the
6 MED-TSO members: Morocco, Libya, Tunisia, Egypt, Jordan and Lebanon.

Med-TSO members analyzed in this adequacy assessmentMed-TSO members not analyzed in this adequacy assessmentMed-TSO members taking part to the ENTSO-E adequacy studyFigure 4 Med-TSO members and neighboring countries (source: Med-TSO)
Data for Algeria is missing during this assessment due to limited engagement from Algerian side and data for Israeland Palestine are not available at the moment.

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0943&from=en
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The analyzed period includes all hours between the beginning of week 22 till the end of week 40 in 2024 which is the
period between Monday, May 27th and Sunday, October 6th.
The analyses have been carried out with the ANTARES simulator v8.03, considering the following:

● The ANTARES (ANTARES – A New Tool for Adequacy Reporting of Electric Systems) simulator, developed by the
French TSO RTE, was specifically designed and created to tackle generation adequacy assessments in a
probabilistic manner.

● The ANTARES simulator is well recognized and used in ENTSO-E for TYNDP and Adequacy assessments (ENTSO-E)
2020 edition of the Mid-Term Adequacy Forecast (MAF) was carried out with ANTARES)

● The ANTARES simulator was already used by Med-TSO in the project “Mediterranean Master Plan 2022”.
● ANTARES Simulator is an Open-Source software; hence it is accessible to all Med-TSO members.

Within this seasonal assessment, short-term risks that might occur in the following four months that are likely to result
in a significant deterioration of the electricity supply situation are analyzed.

The data collection process has been carried out by our members, and it included the collection of all relevant data
and information necessary to model the power systems of Med-TSO countries.
As a general approach, a probabilistic Monte Carlo with Unit Commitment and Economic Dispatch (UCED) model has
been used, ensuring interzonal and intertemporal correlation of model variables and considering specificities of the
assessed geographical perimeter. The hourly resolution has been implemented in the model and the Monte-Carlo
approach has been used to reflect the variability of weather as well as the randomness of supply and transmission
outages.
A number of Monte Carlo (MC) years are constructed to assess adequacy risks under various conditions for the
analyzed timeframe. For all those MC years, hourly calculations are performed for the whole geographical scope.

Figure 5 Probabilistic modelling general approach (source: ENTSO-E)
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2.2 Adequacy indicators and other results of adequacy assessment
Seasonal adequacy assessment is based on the following main indicators:

⮚ P95/P50 loss of load duration (P95/P50 LOLD). While LOLD in a given geographical zone for a given period is
the number of hours during which the zone experiences ENS during a single Monte Carlo sample/simulation
year, P95/P50 LOLD are LOLD in more or less severe operational conditions:

o P95: LOLD that happens once in 20 years.
o P50: LOLD that happens once in 2 years.

1. Loss of Load Expectation (LOLE) in a given geographical zone for a given period is the expected (average) number
of hours per year when there is a lack of resources to cover the demand needs, within a sufficient transmission
grid operational security limit.

A more detailed presentation of the relations between average, P50 and P95 values is presented in the following
diagram.

Figure 6 Illustrative Example of the relation between average, P50 and P95 values.
⮚ P95/P50 Energy Not Serve (P95/P50 ENS). While ENS in a given geographical zone for a given period is the

energy that is not supplied during a single Monte Carlo sample/simulation year due to the demand in the zone
exceeding the combination of available resource capacity and electricity imports, P95/P50 ENS are ENS in
more or less severe operational conditions:

o P95: ENS that happens once in 20 years
o P50: ENS that happens once in 2 years
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⮚ Expected Energy Not Served (EENS) in a given geographical zone for a given period, is the expected (average)
value of energy not to be supplied due to a lack of resources while complying with transmission grid
operational security limit.

⮚ Relative EENS: is a more suitable indicator to compare adequacy across geographical scope as it represents
the percentage of annual demand which is expected to be not supplied.

⮚ Dump Energy: or RES curtailment, in a given geographical zone for a given period, is the energy generated in
excess that cannot be balanced, for instance when the load is low and the in-feed from renewable is high.

⮚ The Capacity Margin for a given geographical zone for a given point in time is the difference between the
available and engaged TPP capacity, as presented in the following diagram. These values point to the excess
capacity in the system.

Figure 7 Illustrative Example of TPP capacity margin identification.

Presentation of the adequacy indicators also include the following:
1. The seasonal spatial screening gives a general indication of the adequacy risks for the coming season in the

Med-TSO region. A relative EENS indicator is used, as illustrated in Figure 8
2. The temporal screening gives the indication when adequacy risks are the highest.

Temporal risk screening is supported by the chart of daily LOLE and EENS at the country level, as illustrated in
Figure 8. This would allow the detection of which weeks are mostly at risk.
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Figure 8 Illustrative example of average daily LOLE and EENS
In addition, available thermal capacities and thermal capacity margins are also presented at a daily & the
minimum hourly level pointing to the excess of thermal capacities in cases when adequacy risks do not exist or
pointing to the specific weeks when adequacy risks are at maximum.

In both cases, the average and minimum daily values as well as minimum hourly of all simulated MC years are
presented as given in the following figures.

Figure 9 Illustrative example of available TPP capacity

Figure 10 Minimum hourly TPP margin on each day of the analyzed period


















































































