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ABSTRACT

The goal of the DOMINOES project is to discovery new
demand response, aggregation, grid management, peer-
to-peer trading services and testing the best mechanisms
for market transactions (e.g. Blockchain technology) by
designing, developing and validating a transparent and
scalable local energy market solution. This paper presents
the concepts of local energy markets envisaged by
DOMINOES and the Use Cases that will be demonstrated
during the project as a proof of concept.

INTRODUCTION

The increased penetration of renewables and oth
distributed energy resources in the distribution@gid,
with more active consumers and prosumers, b%
new challenges for the energy systems. The
centralized approach needs to be reli

distributed and dynamic approach.
Instead of the traditional load-followin
the future will be more amicand

distributed resources nee o'tackle the
challenges of the future In order to
maximize the use of xibility of all

resources, the flexibl
visible at all levels o
ents as well as with the
ical grids.

I part of the solution, enabling

increased Bnergy independence due to energy sharing
within the I community [1]. In general, the local
market provides a basis for new business opportunities for
various stakeholders. For example, exploiting flexible
resources could improve quality of services (QoS) and
lower grid losses. Furthermore, these developments
alongside with the Market Facilitator role of the DSO, can
emerge new business opportunities for several
stakeholders benefiting the system in various market

1 The DOMINOES project has received funding from the
European Union’s H2020 research and innovation programme
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levels.

DOMINOES CONCERT

The DOMINOES!
local energy mar

to deliver a transparent
ructure that enables prosumers and

nsactive grids, which emphasizes the

role of the customers' loads, generation and
in the management of an increasingly
le power system. In this concept, the P2P (peer
to peer) transactions of energy and flexibility will be
possible and will require a growing attention to address not
only the economic aspects, but also the control system
implications to ensure grid reliability [2]. This is a crucial
research item for the DOMINOES concept that will push
the local market structures from the State-of-the-Art
automated mechanisms to more transactive ones.
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Figure 1 - Stages of adoption of transactive operations for
industry [1].

Atamturk and Nilgun define [3] transactive energy with

the following characteristics that are directly applicable
areas of research for the DOMINOES concept:

e Economic and control techniques used to manage

the flow or exchange of energy in order to
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economic and market based standard values;

e Promotion of a network environment for
distributed energy nodes as opposed to the
traditional hierarchical grid structure;

e  The network structure allows for communication
such that all levels of energy generation and
consumption are able to interact with each other;

e Enable involved systems to connect and
exchange energy information while maintaining

The DOMINOES concept includes three main innovation
areas that together will establish the local market
infrastructure. These areas are shown in Figure 2 and they
are market services, control services and customer
applications. The DOMINOES local market concepts
enable the local sharing of energy, grid management as
well as furthering the reach of distributed flexible
resources from the local management to wholesale and

workflow and utility constraints system level use.
(interoperability).
Components within a single
local market Distributed energy resources and active stakeholders »
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Figure 2 - Three innovation areas of DOMINOE

In general, the main stakeholders involved’i

market are the prosumers and local cop es

by consumers, the DSO, the TSO, ag@regators)retatlers,
regulators and service proyiders. akeholders could
take various roles relate processes.
One of these roles i

contracts, and
on the local and the
Id be taken by several

stake
The D of a procurer of flexibility on
the loc urthermore, the DSO acts as a data

manager
local market such as forecasts. In addition, the DSO could
potentially as the ECSP in facilitating the local
community, /ut this could also prove to be potentially
difficult due to regulatory constraints. These regulatory
issues include e.g. the ECSP role in maintaining supplier
contracts as well as its role in procuring and providing any
kind of existing information on local markets. The DSO
can also have several internal roles, which define its
interaction with the local market. The distribution grid
optimizer is the role within the DSO’s operation for
optimizing the operation of the network operation with the
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oject: marke,services, control services and customer applications.

resources procured by the distribution constraints officer
from the local market. Furthermore, the DSQO is in the role
of technical validator by validating the market transactions
and in extraordinary emergency situations invalidating the
transactions and directly issuing commands or
constraining the network access of resources within the
affected area.

Prosumers with flexible resources can act on the market
either directly or through an aggregator. They can be part
of a community which is managed by an ECSP (such as an
aggregator).

The aggregator can potentially act as a balance responsible
party or as an independent aggregator. In case the
aggregator is not balance responsible, the effects on
balances of other market parties are considered and
suitable processes developed. The aggregator is a procurer
of flexibility and acts as an intermediate party by selling
flexibility to other market stakeholders. It could also be in
a flexibility providing role by managing the resources of
the local prosumers towards a local market set up by
another stakeholder. The aggregator could also act as an
ECSP by managing the supplier, network and demand
response service contracts of the local community.

An external service provider could provide several
services required for the local market ranging from
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forecasting services to general ICT solution and
integration services. An external service provider could
also be in the role of the ECSP.

USE CASES (UCs)

In order to tackle the abovementioned issues, several use
cases were designed.

Local market flexibility and energy asset
management for grid value (UC1)

This use case aims to clarify the definition and
implementation of technical grid support services, in
different timeframes, regarding voltage control and
congestion management within the local Low Voltage
(LV) grid, taking also into account that some of the
constraints can have an origin in the Medium Voltage
(MV) grid (MV constraints due to abnormal LV loads).
The scope is concerned with the interaction between DSO,
as flexibility procurer, and local users/resources that may
provide the required flexibility. These interactions run
through the project Local Market-Hub, designed to
provide adequate signals and market processes to regulate
the use of flexibility for both grid and commercial
applications.

In this use case, the DSO will act as just one more market
participant with no discriminatory treatment trying to

leverage from the flexibility market to ma;%e

efficiency, to solve forecasted constraints an imatel
for investment deferral.

This use case describes the necessa
manager and a technical yalidat
market. The data manager
metering and technica
metering infrastructure
participants (e.g. perai

om the smart

ndyservice subscriptions).

0 able to receive the
m the local market. The
technically assess all
arket transaction program)
arket in a defined timeframe. On

requirements of the local market with the purpose of
successfully collect requests from all market players
registered in the local market, in order to successfully reply
to all registered market players and provide and verify all
requested data, to guarantee that all the legal obligations
(customers’ consents, contractual relationships and
privacy and security constraints) are respected, as well as
to ensure proper registration of external stakeholders in the
local market. In addition, the purpose is to establish
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processes to enable the technical validation of transactions
between the providers and procures on the local market
that require the use of the distribution grid.

In the data management section of the use case, the
processes for management and validation of market data
are described. Several stakeholders, such as forecast
service providers, can request access to data (such as
metering data) from the local market. The relevant
contracting information and permissions are validated for
each data access.
The use case also describes the steps fi idating the
transactions in the local market and descr

the DSO as the technical validatorf Wig,s nitial
limitations for every traf8action | existent

local market. After the local ket\fias cleargd, the market
transactions are validated, of any grid
constraints is detected, SO he power to activate
an emergency state of gvailable flexibility to

in

o

ibes the necessary steps for
data from the metering
meters and other metering

Local community market with flexibility and
energy asset management for energy community

value (UC3)

This use case investigates the functioning of local energy
markets that are managed by a retailer, who will take
advantage of the local flexibility to manage the local
market with the ultimate goal of creating economic value
for all the participants, namely the energy clients.
Notwithstanding, all transactions made inside the local
market have to be validated by a technical validator
(DS0).

First, the retailer runs the forecast tools to understand the
load diagram and the generation profile for the day ahead.
The flexibility of each client and DER is also known.
Based on the aggregated amount of flexibility, he
computes the value of the available flexibility and sends
the DR set points. Customers must decide whether these
orders are accepted or not and inform back the retailer.
Then, the retailer buys the electricity accordingly to
maintain the local market running without constraints.

For the intraday scenario, the story is similar. Instead of
running the forecasts tools, the retailer runs continuously a
tool to verify the existence of deviations from the plan
designed on the day before and then initiates the process
of collecting the available flexibility and sending DR set
points.

Apart from participating in the demand response schemes
managed by retailers, energy clients and prosumers could
prefer to establish P2P transactions with the remaining
actors inside the local market.
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Thus, energy clients have the opportunity to play an active
role on managing their own energy and participate in a
market environment enabled by communications and
control systems to empower them to be one more asset in
the market. A fundamental requirement consists on end
users having access to information related to the current
status of the distribution grid, allowing them to access to
real time data such as prices, congestion, failures and
current issues to solve.

Prosumers and system operators that count with ESS
(Energy Storage System) could make use of it to serve the
grid or local market and allow the connection and
disconnection of different services making use of demand
response services when needed. Platforms and systems
enable prosumers and consumers to make more efficient
and more independent decisions into the market, leading
to a more efficient energy local market.

Local community flexibility and energy asset
management for retailer value (UC4)

This use case investigates how retailers could take
advantage of local community energy markets flexibility
for valorising it in the wholesale market and optimise its
portfolio at the same time.

In this use case, the retailer will not establish a contractual
relation with the active participants of the local market,
e.g., participant who can either provide flexibility or are
electricity producers. Instead, retailer contacts the ECS
directly, who is managing the local market, to *&uire

about the amount of flexibility that is available a ht

and how much it costs. Based on those conditions, retailer
decides whether he will make use of that f
optimise the sourcing of electricity in the who
and to correct deviations incurred by th

management for whe
market value (UC5)

This use case considers
management of energ

overall energy system value.
to be used for e.g. regulation and
e objectives include the aggregation
local community (or multiple
or the benefit of the energy system in local
grid balancing services, system level balancing services
and community benefit through compensations or
decreased costs. Furthermore, maintain  balance
responsibility and grid constraints are considered.
There are three different scenarios defined for the use case.
In the first scenario, the aggregator sets up a local market
for procuring flexibility for wholesale and energy system
market value use. In this scenario, the prosumers offer their
flexibility to the market, from which the aggregator
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purchases the flexibility for resale to e.g. the TSO’s
regulating or frequency restoration or containment
reserves. The DSO can simultaneously limit the
transactions based on the distribution grid limits via the
processes defined in the first use case. This enables the
prosumers to independently affect how and for what
purpose their resources are being utilized.

In the second defined scenario of this use case, the
aggregators offer flexibility of its contracted prosumers to
the local market. The flexibility can theg™Be, directly
bought by the TSO or the DSO.

The third scenario defined for
management for wholesale and ¢
value use case is called tH®retail s
scenario, the retailers can ui
prosumers/ community. Th
previous retailer valu
prosumers within
retailers. These r
the local market i

4 .

Market Technical validation

th

caseshin, the way that the
ityp’can have different

Physical Balance settlement at

actions. of market results at i
! delivery of different levels:
fu'?:(f:sz’s‘ » “ilﬂele”‘E'lﬁs‘fS‘s- 50 electricity or » wholesale/system
ocal > > flexibility retail = local
1,3,485) (part of UC2}
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Grid flexibility
procurement ta
solve grid
constraints
(part of UC1)

Figure 3 — Use Cases relation to events and market
actions.

Each use case represents different perspectives [4] of
usage of a local energy market but they all work together
on an interconnected system. Figure 3 shows the overall
relationship between the operation and market actions.
For the efficient use of available resources, it is important
that all resources can have access to all possible market
services. Local markets as the ones described in this
project provide services for grid value (use case 1), for
energy community value (use case 3), for retailer value
(use case 4) and for wholesale and energy system market
value (use case 5).

In the case of local markets, grid constraints always need
to be considered. In the proposed model, local community
markets handle the trading according to its rules and
procedures. In order to ensure operation of the local,
distribution and transmission network, technical validation
has to be an important part of any market process,
regardless of voltage level and market type.

CONCLUSIONS

The DOMINOES project aims to enable the discovery and
development of new demand response, aggregation, grid
management and peer-to-peer trading services by
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designing, developing and validating a transparent and
scalable local energy market solution. This paper presents
the concepts of local energy markets envisaged by
DOMINOES and reviews the use cases that will be
demonstrated during the project as a proof of concept.
The use cases defined in the DOMINOES project cover
different applications of the local market. The developed
use cases are categorized based on how the resource value
can be used. The resource information and flexibility value
can be used for the benefit of the local distribution grid, for
the benefit of the community, the retailer or for the benefit
of the wholesale and energy system level. In addition, the
data management and validation required for the operation
of the local market is considered in its own use case.

To complement the view of the use cases, several business
models were also established for the DOMINOES concept
[5]. The developed BMs considered different stakeholders
relevant for the successful operation of the local market.
The list of business models is as follows:

1. Aggregation of small-scale flexible loads as a
universal virtual power plant

2. Aggregator flexibility provision to DSO for
network management

3. Using transactive energy for network congestion
management

4. Sharing the exceeding PV generation in the sco
of energy communities

5. Retailer as user of the local market

6. Energy service provider in enablin
role for local markets and idi CSP
capability for retailers, co
service provider

All the stakeholders co-exis
Therefore, the definitiofyo
importance to explore a

assistive

efficient use of

DER in local ene unit and how these
interactions impact the whole.

Next steps of th j pass the development of all
the to use cases and its further

iness models. Moreover, the
hitecture for the implementation
also it will be identified the better
o use for the market transactions in three
apy demo sites: (1) Evora (Portugal) site —
distribution grid environment with DER and residential
clients; (2) Lappeenranta (Finland) LUT facilities —
laboratory and test benches (Green campus environment)
and (3) Virtual Power Plant validation environment - VPP
of distributed commercial sites.
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