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MSD ex-ante - Timings

' Mercato del Giono Prima (MGP)
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> 1 Day Ahead Market
» 3 ID Markets (IDA) from D-1to D

» Contiunous trading stopped just during
IDA runs.

» Compulsory nomination in H-1 of the
traded quantites on each unit

D Presentazione Offerte dagli Operatori di Mercato a GME
5 Presentazione Offerte MSD ex-arte da UdD a GME

D Programmi preliminari

- Selezione delle Offerte da parte GME

D Esecuzione dei programmi definitiv

- Selezione Offerte MSD ex-ante da parte di Terna

Nomine XBID

» 6 steps for MSD ex-ante
» unit-based market

» MSD ex-ante takes as reference program
The one of the last energy market session

» In MSD ex-ante Terna procures the
resources as a variation in the control
programs.

» To ensure the security and the adequacy
on the electrical grid, MSD ex-ante
provides as an output constraints on the
following markets.
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The Ancillary Services Market — MSD Steps

= Terna, as TSO, is responsible for the safe and adequate operation of the national transmission grid

V/l‘ =
7 oavrnNoa - i i
.A I | na To have the necessary resources, Terna uses the ancillary services market (MSD)
= Ternais the central counterparty (central dispatching) for the MSD trading
MSD ex-ante or MSD programming MB (balancing market) or real time

steps hendling step of MSD Terna
ensures the instantaneous balance of
Demand and Supply and grid

MB security, using available resources

Terna verifies Energy Market
outcomes, procures any additional
resources (reserves, congestion

resolution, etc.), and imposes Close to real
constraints for subsequent Energy time
Market sessions

Resource Use of resources to
procurement maintain budget and
network security
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Market Operation Room

Navigator
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Market Operation Room

Main Ledwall Mid Term Security Specialist
. = * Energy market management * |dentification of risks/opportunities for
Available g Short Term (day ahead, intraday), energy supplies and services

definition of MSD programs * Procurement optimization
and feasibility intervals

» SEN operational adequacy
m A Market Specialist assessments (up to D+2)
_ Short Term CONTROL ROOM CHIEF

Ledwall Laterale

‘}ﬁ‘; Control Room Chief
"o

» Management of European » Supervision and coordination
platforms for the market, * Market Risk Management
forecasting of needs and RES, » Evaluation of excellent supplies

sizing of reserves

: OUR MISSION @

» The MO room oversees processes, tools and strategies, to ensure the optimal ............................................................................................................... )

supply of dispatching services in compliance with safety and adequacy OUR OPERATIONS 1 )
constraints :
i................................................................................................................2g « (Creation of market scenarios on the forecast horizons necessary for operating ;
i activities :

» Ensuring Terna's compliance with the European electricity market (DayAhead
: and Intraday market) and the European balancing platforms

» Define the best operating strategies on the market for the Dispatching Service
: on the Balancing market with a view to maximizing efficiency and minimizing risk
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Market Operation Room

Functional Market Forecasts for the Dispatching Service

It represents the section dedicated to the forecasts
of renewable sources and the needs functional
to the advance management of the National
Electricity System

cdcc |

» Forecast time horizon of up to 14 days

= 15-minute time resolution

= Hourly rolling update frequency

= National, zonal and regional spatial resolution

Note: The dotted line highlights the forecast at the fiftieth percentile or the most likely forecast that will be
the given input, while the confidence bands, represented as an area around the line, show the uncertainty
range of the forecasts.
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Market Operation Room

Electricity Demand Forecast

It allows you to view the selection of the
algorithm by highlighting "similar" days of the
past in terms of type of day, expected electricity
consumption, expected weather conditions.

» Historical archive of over 10 years
» Update every 15 minutes

= Advanced clustering algorithm for the
identification of "special” days

» |dentification of exogenous and endogenous
factors

Zd lerna
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9 ottobre 2024

Percentuale della frequenza

Giomi simili selezionati QDO simil selezionati

808 5.551

mercoledi 10 ottobre 2018

mercoledi 2

mercoledi 7 ottobre 2020

mercoledi 9 maggio 2018

mercoledi 7 ottobre 2015

A

Percentuale della frequ...

Mese - Anno Train 2% 3%
2020 Wott2022 MW Ao Percentuale della freaquenza
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Market Operation Room

MCE algorithm

2 CONVERGENZA ALGORITMO

Supporting the optimal supply of the energy
market, taking into account the expected operating
scenarios, security constraints, and economic
transactions. Tempo di Convergenza

Esito Convergenza Costi FOB

Bilanciamento Salire

Riserva Secondaria

15 minuti

Gettone Avviamento

g;:

S (v

» Visualization of the results of the algorithm
through Key Performance Indicators (KPlI), R
useful for measuring the quality of the output by e

measuring execution times and the
"optimality gap”.

Costi di Generazione

Bilanciamento Scendere

Gettone Cambio Assetto
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Market Operation Room

MSD Optimization Module

Support for the management of the scenarios that
most stress the energy system, allowing to explore P_UniTerhesThUpAbiiate

the relationships between the variables of the y e
optimization algorithm in support of actions useful ) e
for solving problems related to production and ' e

h . 0.4 P_UnitFrrUp{u) or P_UnitRplRsvUp(u)[TERNASDS-158)
consumption constraints. \ endi
0.2 comment : "[TERNASDS-158] New logic to activate market services based on switch enabling the Market Services [03/11/2016-HBN]
0= Nothing is activated
1= All services except Ready reserve up/down
2= All services except FRR up/down and Replacement reserve up
3= All services
4= Only Congestion up/down

Node Connections

ré riserva di sostituzione®

= Ability to navigate the algorithm structure to
understand the relationships between
variables and the constraints that restrict
solutions.

= Ability to identify through the interface the
constraints that Ilimit the algorithm's
solutions.
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Market Operation Room

Unit Commitment

Allow operators to view and verify the distribution
of energy production on the national territory,
downstream of the solution identified by the
algorithm.

Naples

= Summary of the Unit Commitment on the
Italy map and visualization of the location of
production in the different time periods.

Palermo -
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Market Operation Room

Focus on Movements

Heatmap Movimentazioni e Rinvii

Dati Meatmap

Allow operators to view changes to the energy
inputs of production plants in a detailed and
organized way, differentiating between those in
which the input will be increased or reduced
compared to previous markets.

g=
L (v
= Tabular interface that allows the visualization
of the individual production plants, with the

detail of the type of handling (increased or
reduced input)

= Torna
-
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Market Operation Room

Secondary Reserve Price Module

It allows you to view a summary of the efficiency
of the prices accepted in the pay-as-bid market
and analyze their volatility based on the hours and REZLEEERENIIERERRZIE TS
the different types of plants, to support operational DatiPrezzi

decisions in the energy market.

B Allocato f® FreeHeadRoom |\ Asimmetrica | Movimentazioni per Riserva Secondaria @

Prezzi Riserva Secondaria Selezionati

MSD corrente

= Abilty to view a detailed summary of the
efficiency of accepted prices

= Monitoring of price volatility at different times
of the day and between the various types of
plants

= Torna
-
:‘ 1IClIHIIA
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Market Operation Room

Focus on Hydroelectric Storage Systems

Scope
Stato di Carica ¥

. . - - - z
The alm IS tO prOV|de Operators Wlth a ded I cated aggiornato allo scenario del 09/10/2024 - 15:36 @ / con scenario indisponibilita custom del 03/06/2024 - 09:02 / E1 UP in stato di carica implausibil Vai ad impostazioni custom —3

tool to monitor hydroelectric storage systems, Custom o dne geogaico v | [1 v]azpeg < @ =
which are key resources due to their high flexibility, ...

UP_ETQCHIOTAST Ty i @ UP_RONCOVALG_T Tiipwy iy @ up_EDOLO_1 (Ppmw Hm @ UP_S.FIORANO_T {0y iy @

AD

oMW 0 MW

&

@ﬁ oMW @ﬁ -2 MW :

-7 MVAR ) 0 MVAR -42 MVAR

Idrico Pompaggio

. . s
- DISpIay Of the cu rrent oPeratl ng Status on the Sc::c‘n’:ikcari:a Stato di carica MWh m Stato di carica MWh  m Stato di carica
SYStemS @ sched avomatic= @D 2819 MWh I FATETARES CD ) seamwn DO -0 2.491 MWh 7.000-9345 @) 11.746 MWh I 14.810- 307,31

al IOWi ng efﬁcient anage ent Of these u n itS Implausibilita nell'approvvigionamento dello Stato di carica MWh m Stato di carica MWh  m Stato di carica N MWh m Stato di carica ‘ MWhm
| | l | | I . ﬂstam di carica 6.460 MWh 50.575 - 1.969,53 1.967 MWh 15.560 - 943,14 2.583 MWh \ 770 MWh \
Soglia di 1.951,50 m 1300 -1.912.86 911,45m R NA \ = NA \
@ implausibilita L 2h R 2314h =T \ 546h \
assoluta MWh o - - (i) - k - k
turbine o turbine . turbine turbine .
Soglia di oMW i omMw gkl -1 MW 1MW di
@ implausibilita e 2 i i o @ b 40
relativa % -1 MVAR 0 MVAR ! -1 MVAR 0 MVAR
Stato di carica Mwh m Stato di carica Q MWhm Stato di carica MwWh m Stato di carica Mwh G
@ Riaccensione 18.080 MWh 26.928 - 854,70 19.142 MWh 1.188 MWh 4.736 - 655,25 1.529 MWh ZSELESe3.2
[ ff R :
Netto Lorda
= ' O @ 948,34 m QED-CERT NA \ 647,17 m 380,80 m
M a I n fe at u re S Approccio idroelettriche/pompaggio ?h 193,45 h k (@in) 8,66 h . 149 - 643,00 14,16 h
Conservativo OAII in
UP_BARGI_CEN_1 "P’MW bﬁl-m (] UP_PRESENZAN_T ‘P iy @ UP_ANAPOC.L1 TPpay  m @ UP_TALOROT_1 (PIpw fwlm [+]
H H B Durata minima Stato di carica Stato di carica MWh Stato di carica MWh Stato di carica
= Graphical display of th f the pumping " "
ra Ica Is a O t e State 0 t e u m In o produzione (h) 1.226 MWh 3.368 - 844,06 (7o 2.048 MWh 6.300 - 642,02 (mar 2.068 MWh 3.862 - 404,46 2.237 MWh 38.176 - 641,24
reservoirs and the quota required for the re- ol 047 o s
q q pompaggio (h) 450 - 835,74 500 - 622,32 (fiac 450 - 388,43 (fac 2.400 - 603,46
. A - h 10,24h 61-62000 (mn) 2048 34,42h @
Ignltlon Servlce @ Logica di ripartizione turbine turbine turbine turbine
e »
2

(«;"“

450 - 441,22 149,31 m 500 - 148,22 (Tac 83,85m I 450-74,64 344,38 m

m  656h [

2.400 - 332,45

266-147,50 (@n)  16,41h 145,37 h

= Scenario update every 5 minutes ° L m

4 lerna
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Market Operation Room

Adequacy Module

Ability to constantly monitor the resources

available in the energy system, evaluating their e st 51052021 1117®

trend over time and intervening if necessary to O [ verone s e scendre
ensure the correct functioning of the system. L B —

Confronto Margini - Fabbisogni

aaaaaa

oSog\ia di implausibilita
assoluta MWh

oSog\ia di implausibilita
relativa %

@ Tempo t0 L]

14/05/2024 - 14:30

dei margini

= Graphical display of margins with 15-minute 0 0l

granularity and detailed by source PR

-15.000

= Scenario update every 5 minutes . tsine s n

Aggregato Dett. Zonale

Dett. UP

aM ofg 0 0 5 . @ sched. automatica (D) s00 o
= Possibility of investigate the different spatial .

and temporal solutions.

Zd lerna

Seleziona tutto @ Termico @ Pompaggio

Idrico

UvamM
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