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Structure of the Macro Analysis
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Selection of Metrics S Smart

Economic indicators

Total mFRR cost

Cost of the market defined in SmartNet. Nodal pricing

Total aFRR cost

Cost of re-balancing the system after mFRR. System-wide merit order

Total ICT cost

Estimations of IT and communication systems needed for the CS

Additional indicators

CO, emissions

Standard emission rates per generation technology. Cost included in bids

Unwanted measures

Unexpected congestions solved with curtailment of load/generation, etc.
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Structure of the Simulator
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Structure of the Simulator S Smart
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Structure of the Simulator S Smart
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Structure of the Simulator S Smart
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Structure of the Simulator S Smart
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Some portions of the grid
might be not monitored by
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Forecasting errors determine the presence of
unforeseen network congestions
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v
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Structure of the Simulator S Smart
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Simulation scenarios D SmartNet

» SmartNet considers three countries in 2030 scenarios
‘) Northern Italy :; Continental Denmark r@Spain

= Resources expected for 2030 are connected to the system, considering also
o Network upgrade
o Correlation between weather variables and power

o Pre-processed day-ahead and intra-day markets
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Simulation scenarios
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Simulation results D SmartNet

Italian case
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Simulation results  Network operations DSmart

(active power re-dispatch)

Italian case
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Simulation results DSmart

Italian case Upward and downward
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Simulation results DSmart

Italian case
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=" Economic results for the Italian case

SSmart

Total mFRR cost
1200 -
Total aFRR cost
1000 -
= 18 hours of scenario
(6:00 to 24:00) 800 -
of a spring day )
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= Frequent congestions at 200 -
distribution level caused
by photovoltaics 0

866
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B Total aFRR+mFRR cost
B Total MFRR cost
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419 I430

Re-dispatching resources because
of unforeseen (distribution)

congestions is negatively <
impacting on balancing and
increasing aFRR

v

CSB CSC CS D1

v

About the same costs for mFRR

activations in all CSs.

CS D2

The neglection of distribution constraints
(CS.A) makes mFRR costing less
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Economic results for the Danish case @& Smart

About the same mFRR+aFRR costs for all the CSs

Total mFRR cost
(except CS.C)

Total aFRR cost 500 4 A
= 24 hours of scenario [ Total aFRR+mFRR cost
M Total mFRR cost
(00:00 t0 24:00) 500 - !
of an autumn day ‘ | 354‘ —
(windy and cloudy) 400 - 38 3 378 .
309

= No congestions ¥ 300 - . o
experienced at 236 220 243
distribution level 200 - i
(forecasting error is larger
than the probability of 100 - .
distribution overloading)

0
CSA CSB CSC CS D1 CS D2

The lowest costs are experienced in CS.C ]
(shared balancing responsibility of TSO and DSO). |

Results are highly dependent on the agreed power
profile between distribution and transmission network. |




=’ Economic results for the Spanish case & Smart
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(CS.A) makes mFRR costing less @



Economic results for the three cases

Total ICT cost

CS.Ais assumed to be naturally
functional in 2030

Information Technology costs
based on min/max personnel
cost in developing aggregation
and market clearing algorithms

Communication costs are
assumed to be comparable in
all CSs
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Estimation of total IT development costs
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Non-economic result for Italy: ®SmartNet
Impact of forecasting error and unexpected congestions on mFRR
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W Non-economic result for Denmark: @ SmartNet
Impact of forecasting error and unexpected congestions on mFRR
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i . . ,.
. Non-economic result for Spain: ®SmartNet
Impact of forecasting error and unexpected congestions on mFRR

UM volume [GWh]
UM volume [GWh]
UM volume [GWh]
UM volume [GWh]
UM volume [GWh]

Tx Dx Tx Dx




Selection of Metrics S Smart

Economic indicators

Total mFRR cost

Cost of the market defined in SmartNet. Nodal pricing

Total aFRR cost

Cost of re-balancing the system after mFRR. System-wide merit order

Total ICT cost

Estimations of IT and communication systems needed for the CS

Additional indicators

CO, emissions

Standard emission rates per generation technology. Cost included in bids

Unwanted measures

Unexpected congestions solved with curtailment of load/generation, etc.




Re-dispatching of resources
(Unwanted meadures)

S SmartNet

Reason Responsibility | | Valued at | | Aim of the monetisation | | Unwanted measure | | Type of bid Effect for the system
4 N/ \( ) ( ) .
Upward Saving (mFRR cost
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mMERR Each unit receives the _ accepted bids ) Downward Expenditure (mFRR cost 1)
Forecasting remuneration
Aggregator nodal .
error price applicable to the mFRR ( ~
i E i FRR
energy really provided Activation of non- Upward xpenditure (m cost 1)
accepted bids .
\_ JAN JL y \ ) L ) Downward Saving (MFRR cost )
4 N\ 7/~ ™\ ' 4 \ i
Upward Saving (O&M cost
[ \ Partial activation of P g V)
accepted bids D q . i O&M N
. The CBA computes the | \_ y, ownwar xpenditure ( cost T')
Grid mFRR .
. TSO/DSO . . changes in costs for the
congestion bid price system 7 N
Upward i
Activation of non- p Expenditure (O&M cost 1")
accepted bids -
\ JAN )L ) \ / L ) | Downward Saving (O&M cost )




Structure of the Micro Analysis = Smart

System-W|de

A A Status

@ o Value models have been created.
Applicable to the three countries in

g @valuel ) 2030.

_.=/'| |L'f o Formulation for Spain is available. Must
) be adapted for Italy and Denmark
\ S
Micro-level CBA o Data to be used identified: some of them
e |dentification of the value from simulations, others from regulation
chain and some other from publicly available

* Allocation of cost and sources.

benefits for each stakeholder

* Sensitivity analysis
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