D Smart

Smart TSO-DSO interaction schemes, market architectures and ICT
Solutions for the integration of ancillary services from demand side
management and distributed generation

The Global Forum Electricity Ancillary Services and Balancing | Berlin, 23.11.2017

SmartNet Pilots: The demonstration of the different TSO-DSO
coordination schemes and market structures

Carlos Madina (Tecnalia)

This project has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 691405



Agenda

= Aims and goals of the pilots
= Timeline

* Presentation of Italian pilot
* Presentation of Danish pilot
* Presentation of Spanish pilot

= Keyresults

SSmart




Aims and goals of the pilots > Smaort

Realisation of three complementary pilots to
evaluate the performance of different TSO-DSO
interactions under different market structures.

Coordination with laboratory simulations to
bridge the gap between present real-world
implementation and the opportunities
envisaged for the future.

Identify & remove barriers to facilitate the way
to the pan-European market for ancillary
services.



Timeline SmartNet

2Joaln6 April July Oct Jan April July Oct Jan April July Oct 3;02?3(;
2016 2016 2016 2017 2017 2017 2017 2018 2018 2018 2018
(start) )

V-

tecnalia I s

8 Vs aia Realisation of Pilot A (Italy)
' : ! : | N | | |
2 o Realisation of Pilot B (Denmark)
| | I | | il | I | | :
cndesa Realisation of Pilot C (Spain)
. . . , .




Description of the pilots > Smaort

Centralised TSO control in high-DER area
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Energy context > Smaort
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entralised TSO control in high-DER area S SmartNet

Centralized AS markotr madel
_____ Flow to be implemented (IEC 61850)

Existing flow (IEC 61850)
..... Flow to be implemented(IEC 60870-5-104)
Existing flow (IEC 50870-5-104)

________________________________________________________________

______________________

e Goyna EISELTA siemens \\ RSE e



O

Implementation in field

SSmart
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Functionalities SSmart

1) Aggregation of information in real-time at the interconnection point TSO-DSO (HV/MV transformer).

Exchange of distribution data with the TSO:
- Load (total load, gross amount of load compensated by distributed generation);

- Total distributed generation at the interconnection point, differentiated by source (PV, rotating, etc.).

2) Voltage regulation - development of an architecture and implementation of a system for the HV voltage

regulation:
o One generation unit connected to HV grid;
o One or more generation units connected to MV grid;

o A device for each power plant in order to receive command from the TSO through the DSO.

3) Power-frequency regulation - development of an architecture and implementation of a system for the power-

frequency regulation:
o One generation unit connected to HV grid;
o One or more generation units connected to MV grid;

o A device for each power plant in order to receive command from the TSO through the DSO (FRR).
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Expected results S SmartNel
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Description of the pilots > Smaort

Common TSO-DSO market with pool flexibility

P
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Common TSO-DSO market with pool flexibility = Smart
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Price-based control D SmartNek

DSO
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Expected results S SmartNel
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Description of the pilots > Smaort

Shared responsibility with base station flexibility

.
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Shared responsibility with BS & EV
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~ |mplementation in field > Smart

More than 400 Base Stations just in

Contracted power of each one from




Software Flexible Tool for the DSO

S Smart
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Expected results S SmartNel
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Key results > Smart

Validated TSO-DSO interactions
(technical + operational)

Demonstrated interoperability and
scalability to the whole European system.

Identified barriers for real implementation
and regulatory proposals

Guidelines on best practices to implement 'li M 2
the considered TSO-DSO schemes (_ﬁ’
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