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Need to balance G and L in
real time (bulk storage is
still insufficient)

An adequate level of
reserve must stay available
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System unbundling:

creationof electricity  prive to extend market ' Explosion of RES

markets: coupling towards real deployment in T&D system:
time markets network under stress



SmartNet: goals NEt

SmartNet analyses architectures for optimized interaction between
TSOs and DSOs in managing the exchange of information for the
acquisition of ancillary services (reserve and balancing, voltage
regulation, congestion management) from subjects located in the
distribution segment.

Different architectures are compared on three simulated national cases
(Italy, Denmark, Spain).

The simulation platform is then implemented in a full replica lab, where
the performance of real controller devices will be tested.

Three physical pilots developed to show:

Physical network layer « modalities to exchange monitoring signals
Market layer between transmission and distribution
networks
ICT layer * study cases on services that can be offered

by entities connected to distribution
o thermal inertia of indoor swimming pools,
o storage of radio-base stations for
telecommunication).




Work packages and activities chronogram S Smaort
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Relationship between main system actors > omMartNel

Regulatory Framework

Cross-border exchange of

balancing services . o
National transmission

dispatch under TSO
responsibility

_______ National ancillary services
market

Local dispatching under
DSO responsibility

Aggregators

Offer of ancillary services
from resources in distribution
(distributed generation, DSM,
VPP)




To be analysed and refined.a,
Three main reference architectures Smart

Transit limits on distribution

TSO hoitaa reservimarkkinat myos
hajautettujen reservien osalta.
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SSmart

Questions

A What are the pros and cons of the different models from the point of
view of aggregated Demand Side Flexibility?

A Other modes? Why?

A The same aggregator for flexible loads and generation?

A DSO buying also local services directly at fixed price?

A Own market for each DSO is not feasible for small DSOs. Common
market for several DSOs?

A TSO only buys from the local DSO market. What if the TSO could also
sell?

A What are the regulatory implications?

Your views?




S Smaort
The projectSmartNetaims atproviding

answerdo important questions such as:

0 Which ancillary services could be providaddistributed flexible
resourcedo the whole system(via transmission)?

0 How tooptimizethe TSGDSO interface: which monitoringnd
control signalscouldbe exchanged?

0 How could the architectures of the real time markets be revised?

0 Which regulatory implications could the above issues have?
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Deliverablegplan)

A See http://smartnetproject.eu/publications/




S Smart
The three national pilot projects 1

ancillary (Ervicecmarkes O DSO area data monitoring

@ 0 ¢ Development of an aggregation system and
0 implementation in field of a device in order to
= D0 150 b

exchange all the data with the TSO,

e Development of an architecture and
E implementation in field of a system for the
Wind Sl

0 s voltage regulation.

¢ Development of an architecture and

@ 3 E 0 imalementation in field of a system for the
power-frequency regulation
Load Other  Wind Baery
RIES

Solar




S Smart
The three national pilot projects 2

Qoucconnecton {: Flexibility from thermal inertia

e Aggregation of a sample of 16 summer houses,

* |mplementationin field of ICT technology to
exchange data between TS50, D50, aggregator
and smart houses.

e Development of an architecture and

imolementation in field of a system for the
Frser Meteri .
" voltage regulation.

¢ Developmentof an architecture and

implementation in field of a system for the

provision of balancing power.
Water Qudity _
¢ Development of an architecture and

implementation in field of a system for the
Veloome | security light . .
provision of congestion management.
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The three national pilot projects

TS0 FEE

wﬂ-m @ Flexibility from Radio Base Station

¢ Aggregation of a 10-20 radio base stations to build

.
et up about 50 kW of flexible demand.
o & \irtual provision of frequency cantrol service by the
Viodafone D50 to the TSO.

¢ |mplementation of the mechanism for DSO-TS0

coordination related to the technical validation of
‘u".'-."lfz" Viodafone

B2G QJoud flexibility services at the gistribution level.
@ o ¢ Develocpment of flexible simulation tools for

complementing the 50 kW available in the pilot

ated reach the minimum 5 kW reguired by the TS0.

Unregulated
arket
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WP2: Market Designh BmartNet i@ Smarti\el

/ General Market Design \

P T Pricing Mechanism
Bidding (Market Products : T :
Clearing Optimization (Nodal Prices)
Problem
Bids are sent via aggregators. Bids can be

One price per network node

curtailable or norcurtailable. Key steps:. - B | (DLMP = Distributed Local Margin
Three bid types are accepted: Definition of decision variables Prices).
Unit bids(single price) Definition of objective function Marginal price means pagsclear
Q-bids (price changes over A Maximizationof welfare or (compared to payashbid).
quantity) Minimization of activation cost Main factors which lead to having
Qt-bids (price changes over Definition of constraints different prices at each node:
quantity and time) A Temporalintra-bid constraints Losses
Ron Gl EurtaikBil and Logical mtebldsconstr.alnts Congestions
Example:TSO need upwards regulation and
PO PP, is the buyer. Sellers provide either positive Price: -37 ELIO/MWH o vy
(+) or negative ) flexibility.
Q
i Loss=2 MW Loss=1 MW
Bl - ) . Hmit: 15 MW No Congestion
B | P, 273 .
Po O P°’7 0% ° /i Price:
WS -30 Euro/Mwh
Q Q Qo g Q Q ¢ g jf Pe— “ / < 2 P
R >P Total TSO costs Loss=2 MW No Congestion
-A No Congestion
to (0] i (@] . 7 -’%;\Iersofn@ e _“
©) e _ +46 MW
ol /o o e 1 N1 = Price: +29 Euro/ MWh
o) N
74 Sllersof n>0
15
Q




SSmart

Aim and goals aVP3: ICT specification

A Evolved ICT opens new possibilities to develop advaooathunication
solutions tosupport TSEDSO coordination and ancillary service provision
In a reliable and secure way

Main goalsn WP3 are

A To analyzéhe need of information exchang&d communication among
different stakeholders in centralized and distributed coordination schemes.

A To discovewhat ICT technologies are available now and in the future, and
understand possibilities and challenges associated with them.

A To elaborate ICT architecture designi provide communication layer
specifications for th&martNesimulationplatform and pilots.



WP3 Work Flow and Interactions with other WP:

/VVPB ) 4 )

Communication and ICT WP5_
requirements Physical
pilots
WP1TSGDSO realisation
Coordination and )
ancillary service _ D32 ICT
provision Specifications
D3.1 Eneuser N\

Requirements
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Simulation
environment
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