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Motivation Experimental setup & test results
* Regional cooperation in the electricity sector has a direct « Reference Scenarios: The baseline on which the

impact on the economic development and social stability
in the Mediterranean region.

The Northern and Southern shores of the Mediterranean
basin present different characteristics that offer
potentialities and complementarities. Countries of both
banks have realized that these synergies can become key
to exchange energy and meet the targets of the energy
transition in the next decades.

The main objective of the Master Plan is to demonstrate
that exchanging energy is beneficial to both shores of the
Mediterranean Region.

interconnection projects of the Mediterranean Master
Plan are assessed, constituted by 4 possible future
situations of load and generation in 2030.

Market Analysis: accomplished through the application of
a Monte Carlo simulation model on a Mediterranean &
European wide basis. The Market Simulation tool
implements a day-ahead energy market, characterized by
a system marginal cost and by a congestion management
based on a zonal market-splitting.

Network Analysis: carried out on 14 projects (or clusters)
resulted from the market studies and distributed among
three corridors, Western, Central and Eastern, built

according to the following process:

Method/Approach

* The general process used by Med-TSO for coordinated
planning is based on rules and methodologies shared
amongst its Members.

O Set up of national networks and their merge;
O Select conditions consistent with the 4 scenarios;

O Perform security assessment;

e The methodology for the long-term Mediterranean
Network development Plan includes the following main
actions:

O Reinforce the networks when/where necessary;

O Assess project costs and needed reinforcements;

1. Definition of regional scenarios, based on National .
Development Plans;

CBA: Costs and losses associated to project have been
assessed according to a Cost-Benefit Analysis (CBA), built
by Med-TSO on the ENTSO-E methodology submitted to
ACER in 2016 and compliant with EU Regulation 347/2013
for Trans-European energy infrastructure.

2. Set up of reference models of power system at
regional level to perform market simulations;

3. Analysis of the network behaviour (load flow
calculations) and evaluation of the investments
needed to fulfil the security requirements;

e Main Outcomes:
O Almost 18 GW of new cross border capacity;

4. Application of a shared Cost Benefits Analysis (CBA) O EUR 16 BLN approximately for investments.

for assessing the new investments.

Conclusion

The proposed Mediterranean Master Plan is:

* Areference planning document for the interconnection Projects in the Mediterranean Area — Target 2030;
 Consistent with four macro economic scenarios;

* Compatible with the National development plans of Med-TSO Members;

* A concrete plan for 14 projects, made both viable by market studies and feasible by network studies.
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Med-TSO 2030 Reference Scenarios

e Med-TSO Reference Scenarios explore 4 possible future
situations of load and generation in 2030. frons i i s
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The Market Analysis ol

* Med-TSO performed a data collection to build a set of ¢ Consumption growth rates (2015->2030) strongly contrasted
four market models. A model is an equivalent bus-bar
without the transmission grid details; models of load and [ From 1,100 to "From 350 TWh toJ

. o o i 0
generation are also specified. 1,200 TWh {+9%] J',x 550 TWh (+55%)

149

e The study is accomplished through the application of a
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Monte Carlo simulation model on a Mediterranean &

European wide basis. The Market Studies software tool Fram 150 TWh to From 250 TWh to

carries out an optimal coordinated hydrothermal [350 TWh (+130% 600 TWh (+140%) }

scheduling of the modelled electric system generation set,

over a period of one year. The simulation tool implements ‘ +45% .

a day-ahead energy market, characterized by a system

marginal cost and by a congestion management based on

a zonal market-splitting. * The four Med-TSO Scenarios foresee an increase in the generation
capacity of approximately 250 GW to 400 GW in the Mediterranean

area in the period 2016-2030, 40% to 60% from RES.

* The performed analysis includes a total of 54 simulations
covering the network reference <case and 14
interconnection projects in 4 possible futures.

MED-TSO - WIND GENERATION [TWH) =2

* The market model calculates, for each project and each
scenario, several annual indicators (e.g. variation of
overall generation cost, variation of non supplied
expected energy, variation of CO2 emissions and RES
curtailment), required to perform the CBA assessment.
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Network Analysis n° MW | Coutries

1 1000 Morocco Portugal
* Network analysis is applied to 14 projects (clusters) identified by 2 1000 Morocco Spain
the Market studies, distributed among three corridors, Western, 31000 Algenia | Spain
Central and Eastern. AR A S
< 1000 Algena ltaly
* Also the necessary internal reinforcements are considered in the 6 600 Tunisia ltaly
analysis. 7 600 Tunisia ltaly
8 1000 Tunisia Lybia Egypt
 All the projects are assessed according to the Med-TSO Cost- 9 500 Greece Turkey Bulgaria
Benefit Analysis (CBA), once costs of assets and losses associated 10 2000 Greece Cyprus Israel
to each of them have been computed. 11 3000 Turkey Egypt
12 2000 Turkey Israel
* Main Outcomes: 13 550 Egypt Jordan
. 14 600 Jord Syri Turk
O 17,850 MW of new cross border capacity; oresn =yre TRy
O 8,200 MW in/out the ENTSO-E area:
O Synchronous areas unchanged; ,' ,' \ s .
! [ . 5 ~
O 8 new couple of countries directly interconnected; % S
O EUR 16 BLN approximately for investments. ( -
O Power System complementarities within the whole area \
assessed according to: \
v' Seasonal complementarity (winter vs. summer peak); 2
v’ Structural differences in the generation mix.
CBA Methodology Project assessment

* Developed by Med-TSO as an adaptation of the ENTSO-E

proposal submitted to ACER in July 2016 and compliant with

EU Regulation 347/2013 for Trans-European energy B1Socio-economic welfare S1. Environmental C1. Total project

infrastructures. The applied criteria stem from ENTSO-E 5 e i
. L . . Socia

practice based on European policies on market integration, —— B2 RES integration
- - 1k S3. Other

security of supply and sustainability. Ty

* The goal of this analysis is to evaluate the impact of new
transmission projects, in terms of both social added value and
costs. In order to ensure a full assessment of all the

—— B4 Losses

transmission benefits, some indicators are monetized, while —  Security of supply
others are quantified in their typical physical units (such as
tons of CO2 or GWh). i '

— Bda System stability
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