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= Aims and goals of pilots
= Link to other SmartNet activities
= Activities description:
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= Key products
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Aims and goals of pilots

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.

N 7 Identification & removal of barriers to facilitate
the way to the pan-European market for
T ancillary services.



Link to other SmartNet activities
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Activities description

e;
Pilot B Pilot
evaluation

Pilot coordination

Pilot C
g : e é )
Selection & characterisation / \ Assessment of
L of test sites ) fulfilment of
r w pilot objectives
Decision on infrastructure : - J
Implementation
. needs ) " Identification
r - ) of pros vs. cons
Definition of test procedures of TSO-DSO
. and scenarios ) \ / . interactions
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Services — Aggregation of information

Data to be aggregated
= Total power per source & load at every HV-MV transformer.
= P&Q persource & load at every HV-MV transformer (max. delay 20 s).
= P forecasts persource (1 h resolution, 72 hour period, update every 3 h).

» P&Q operational limits for the DSO as VPP.
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Services — Active power regulation and FRR

provision
FRR

= Power variation, around a program level, following a set-point by the TSO.
= Set-point is % of the regulation band made available by the provider.
= Same set-point for the whole area =» easy to implement by DG.

= Set-point updated every 8 s, with 4% variation. Closed-loop cycle is 200 s.

Power
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Services — Voltage regulation

TSO: calcolo setpoint

= TSO uses an optimisation algorithm for / .
the HV grid operation. /AN N\ )
g p Capability, Q, : ‘."' \‘\ ,IIIIZ_ . )
= TSO calculates a voltage set-point a tatoreg, . - \\Ij
the TSO-DSO interconnection point. boon Y - |
i
= The DSO receives theV set-point LS I e —— i{
= DSO calculates the set-point for ’
individual DG units connected at Qcose tane, - | === |' -
distribution level. 150kv -

= DG management must be compatible

with hierarchical regulation on HV 20 kv .
networks in terms of time of * * I
regulation. MV generation regulation = o [ o EG." i
must be decoupled from HV regulation I A Ll R
(slower).




24 icoraia (SEL BASELTA sieMEns \\ RSE )

Architecture

Flowyto be implemented (IEC 613850)
Existing flow (IEC 61850)

Flovy to be implemented (IEC 60870-5-104)
Existing flow (IEC 60870-5-104)

Flowyto be implemented (104 fWeb service)

S

TSO OC: TSO Operation Center
DSO OC: DSO Operation Center

HS: HV Substation
PS: Primary Substation
SS: Secondary Substation

RES: HV Generation/Customer

DER: MV Generation/Customer

SPCC: local protection, command and control system
(system installed in substation for the protection, command
and control functions at local level)

OLTC:  OnLineTap Changer

PCR: Plant Central Regulator (device to interface the
power generation module control system to the MVRS)
HVRS: High Voltage Regulation System (device which
performs functions and algorithms for the aggregation and
the control of generation at high voltage level)
A —————— MVRS: Medium Voltage Regulation System (device which
performs functions and algorithms for the aggregation and

the control of dispersed generation)

Central control
system Selnet
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Goals
= Demonstrate aggregation services (30 summer [ Aggregation ]
houses).

= Implementation in field of ICT technology to
exchange data between TSO, DSO, aggregator [ Communication ]
and smart homes.

= Use of online web-based services for price, load,

_ _ Forecasting
and wind power forecasting.

= Development of architecture for all 3 services. Ancillary services
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Architecture

Day Ahead Market

DIRECT CONTROL (DCQ)
Individual consumption
schedules

O---------O

Sub Agéregator A
Forecast services

Actuation
state info

Actuation
state info

=
s )

Transport

Industrial
processes

NOVASOL

dc

Danske
Commodities

rani e A

EURISCO

Technical University
of Denmark

DSmart

Aggregated loads

INDIRECT CONTROL (IC)
Price signals

Local data

Sub Agéregator B
Forecast services

e

Advanced
controller

Water
distribution

10

Intelligent
heating/

2 treatment

cooling

Intelligent
buildings 4

eal time price

Advanced Advanced
controller controller
__L == | - - |
I— ="
Solar ) E
thermal Industrial CHP plant
processes




‘ []TU Technical University
ENERGINE'[/DK NV/FORS EURISCO o ovemak
wrsrafers k| ouiso) i = D SmartNel

Smart house concept

Novasol Smart house

How It Works

*Keyless entry * Power meteri

* Presence detector (day- & billing —
night setting, Occupied * Energy const
modus, Econ modus) efficiency

— =
— = >
[ INTERNET ]
- : uality (:IH’ Your iAquaLink Aqualink® Power | Pool System
= . temperature, chlorine, etc Internet Web Center
Heating & Ventilation - Welcome light Bl oA ey i Baikar it
« Set comfort levels & : P Device
: +* Night modus control
set-points + Anti theft modus «Walor inctar

* Alarm modus

..............
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Balancing = Thelarge inertia of pools allows for

shift of electricity consumption by
several hours.

Voltage regulation (DSO) = Viaactive coordination of the

E flexibility below a critical node on
LN the DSO grid.

Congestion management = Active load management to help
finding an optimal routing of the

power.
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Flexibility sources: load
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> Smart
Flexibility sources: V2G

[ Cars give energy to cities: The V2G project ]

EVs can be managed smartly to store clean energy and inject it
based on the grid’s actual needs and power the daily life of cities.
= “Electric drivers” can:

ON GOING

o Recharge batteries when energy costs & demand are low.

o Use EVs as “four-wheel mobile plants” and feed the energy
stored back into the grid, with direct economic returns.

ENEL's smart meter is <
integrated in all stations ‘I Faztzck':lsfgf(iplug'ic)
to enable smart charging

Fast Charger (public)

Slow Charger (private) ™ -
) 43 kW AC (30 min)

3.7 kW AC (6 h) ..

Multistandard Charger
(public)

| V2G charger
43 kW AC, 5o kW DC, 22 kW AC (> 20 min)

10 kW DC
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Key products

" ;
B\

Validated TSO-DSO interactions
(technical + operational)

s :
‘‘‘‘‘‘‘

Demonstrated interoperability and
scalability to the whole European system.

Identified barriers for real implementation
and regulatory proposals

Guidelines on best practices to implement Eu?@ "t

the considered TSO-DSO schemes ﬁ w
a
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This presentation reflects only the author’s view and the Innovation and Networks
Executive Agency (INEA) is not responsible for any use that may be made of the
information it contains.



