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Context & Motivation

The Italian power system is
undergoing major transformation
driven by decarbonization, renewable
Integration, HVDC deployment and
hybrid AC/DC grid architectures.

Tool Chain

7 OBJECTIVE OF THE STUDY Py
Integrated planning tool chain combining OPF
simulation, grid expansion optimization, and
cost-benefit analysis of national transmission

power system.
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NewREMARK+

NewREMARKH+ (REliability and MARKet): optimization
chain that links market clearing, network operation
and adequacy assessment.

Methodology

1) Scenario Definition

Dataset™: Public-source Italian power system model for zonal and nodal
DC Optimal Power Flow (DC-OPF) analyses: EHV/HV network, loads,
interconnections, generators and storage.
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Expected Output

|dentification of candidate branches for
network reinforcement.

3) Automatic Expansion
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Expected Output

Each medoid becomes a weighted
representative hourly scenario.

Base Case

Q Identification of the

contingencies and planning rules
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least-cost
reinforcement subset

Expected Output

ESPAUT selects the AC, HVDC
and transformer reinforcements
that reduce the total system

MILP-based Minimization of total system costs

investment, operation, losses, RES
curtailment and load shedding
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candidates.

W End list

Expected Output

This final loop provides the
technical-economic validation
of the reinforcement plan.

Final
Expansion Plan
Selected target-year assets

Technical and
economic parameters

(CBA)

PINT/TOOT logic

to quantify the
incremental benefit of each project.
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Benefits of Investment and
the system operating costs

Main Results & Future Developments

NewREMARKH+ highlights
congested sections, redispatch
needs and adequacy indicators;

representative hours preserve key
operating states

Evidence recalled

Results

Achieved chain

Next milestone

ESPAUT expansion
simulations by year-end to
select the least-cost
reinforcement portfolio

2030 dataset and adequacy
simulations complete;
network criticalities screened
and candidate reinforcements
identified

Each candidate reinforcement
assessed via NewREMARK+
through PINT/TOOT comparisons,
including operational / non-
operational costs and benefits)

Complete CBA

Future Developments

AC-0OPF

Tool chain upgraded from
DC-OPF to AC-OPF to
capture voltage, reactive
power and reactive support
constraints

Dynhamic studies

Stability and dynamic
analyses integrated to
cover market, adequacy,
grid, CBA and operational-
security dimensions.
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