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1. Objectives

The ToR of the expert group are provided in annex 1.
The scope of the work is on the deployment of explicit demand response in Europe. This refers to enabling final customers to become active in the market but also to system operators to make best use of flexibility in order to ensure efficient system operation on a regional level. 
As such, aspects of the work should include but is not limited to:

1.  Access and use flexibility (for all market parties)

· Opening of all markets for DR to compete with generation, including TSO and DSO acquisition of flexibility
· System Operators facilitation of Demand Response (including e.g. data access)
· TSO and DSO coordination on activation and use of flexibility
2. Framework arrangements between final customers, aggregators, and suppliers (or their BRPs) and possibly other actors in the following areas:

· Information exchange and confidentiality
· Physical usage effects (balancing responsibility, energy flows)
· Economic effects and financial flows
· Measurement and validation (incl. baselining)
· Consumer rights and contractual arrangements (incl. aggregators and residential customers)
The objective of the working group is to continue the work on the deployment of demand response at European level by:

· Identifying success stories and best regulatory practices across Europe.   
· Identifying and analysing other issues linked to the wider concept of demand side flexibility. 
· Identifying the remaining gaps that have to be addressed at EU level and propose if there should be further and more specific EU action (e.g. a network code) and the areas that such EU actions will have to cover. 
Relevant outputs of the group, such as use cases, will be disseminated to the European Standardisation Organisations (ESOs), so that standardisation gaps can be identified and addressed.

The group will build on previous work of the Smart Grids Task Force, as well as on existing studies and market models for demand response in EU and worldwide (including USEF, the Penta-lateral Forum, TSO-DSO cooperation a.o.). The existing and envisaged EU legislation - including network codes - shall be the main framework of the work (reference list) 
2. Approach

2017
In 2017  EG 3 group adopted the following approach:
· Define specific questions that need to be addressed on each of the topics, and cluster them around two main topics: 

· Access and use of flexibility (for all market parties)

· Framework/contractual arrangements (between consumer, aggregator and supplier (or their BRPs), System Operators)
· It was decided to base the analysis of these questions on studies, pilots that actually have been executed in Europe or are active on the moment. Participants were invited from the expert group to provide use cases example that allow to specifically respond to the questions. 
· After a short survey to investigate whether this approach would work, the questionnaire for  use cases was published end of 2017

2018

· By the end of march 2018 , 41 use case were received mounting up to a document of 331 pages. ( this document can be found in annex 2)
· In a  EG 3 meeting held on 29 April in Brussels, the first views coming from these use cases were discussed. The EG3 group also discussed how to proceed with the analysis, as it was recognized that a significant task (analyzing 331 pages) was lying ahead. The EG3 group agreed on the following approach:
· The editorial team performed a first assessment of the use cases and has identified 12 categories as main topics on which the group will have to make a description of barriers and initial recommendations in the interim report. The categories were based on the already identified questions, while each of the use cases will contribute to one or more categories according to their relevance (these categories can be found in annex 3) The EG 3 group adopted this methodology.

· Per category EG3 members including members of the editorial team were assigned  (see annex 4) and were asked to focus in the analysis on the following 4 items:
· Topic description

· Barriers

· Recommendations

· Open questions

· The deadline for submitting the analysis results was set  on 22th of june.

· During the analysis it  became clear that, due to incomplete answers in some use cases, the EG3 group needed some additional guidance. On 7th of june the following additional guidance was given: 

· Use cases are to be used as illustration, and as a tool for analysis. But they do not constitute an exhaustive review of all existing projects.
· The aim is to extract themes of barriers, issues and learnings. It is proposed to start from the uses cases that provide the most meaningful information, especially on lessons learned.
· Read through all  use cases and, in order to come to a meaningful report, use your own  expertise to provide meaningful description, of barriers, recommendations and questions. Reference back to use cases should be made as far as possible, to ensure the work is as evidenced based as possible.

The editorial team met on 10th of July and discussed the received input and  produced  a first draft set of identified barriers and proposed recommendations. 
3. Draft overview of perceived barriers and proposed recommendations
· These  will be published   beginning of September and will  be discussed in the EG3  October meeting, and will constitute the main report once finalized.
4. Workplanning  H2 2018
· Compiling the first full set of perceived barriers and proposed recommendation, by the editorial team by 20th of July

· Publishing this 2th interim report before 1-8-2018

· Publishing the draft  document on perceived barriers and proposed recommendations by the editorial team before 7-9-2018

· Requesting the EG3 group to respond to the draft set of perceived barriers and  proposed recommendations to the editorial team before 21-09-2018

· Physical meeting of EG3 on 2-10-2018 to discuss  the document on  perceived barriers and proposed recommendations

· Finalizing the document by the editorial team, and  publishing it to the EG3 group for final acceptance before 1-11-2018

· Closing this EG3 assignment by 1-12-2018

Annexes

Annex 1: ToR
The final version of the ToR is attached to the present interim report.
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Annex 2: The received Use  Cases
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Annex 3: the 10 categories used as structure for the analysis
Cat. 1: Definition of flexibilities (all UC) 
· Flexibility Users, flexibility Providers, flexibility resources (assets, complementary of different types)

· Which kind of markets and products are in scope

Cat. 2: Technical solutions: smart devices (use cases 5, 6, 9, 10,13, 16, 21, 22, 28, 36, 37, 38, 

40) 
· Metering Equipment

· Energy Management Systems

· Communication Infrastructure

· Participation of customer (sensors, price signal, smart meters, Algorithm to control the load)

· Interoperability of devices and solutions

· Ownership of equipment/solutions

Cat.3:Flexibility platform(s) (use cases 2, 3, 5, 7,8, 12, 14, 24, 29, 18, 36, 37, 38, 39, 40) 
· Digital infrastructure

· Connect the actors together

· Data exchange

· Ownership/operation of the platform(s)

· Involve PEXs
· Product design for TSO/DSO needs (2,3, 4, 5, 6, 12,15, 18, 36, 37, 39, 40, 41) 
· Definition of needs

· Definition of products

· Link to existing market products

· Long term versus short term needs

Cat. 4 Product design for TSO/DSO needs (2,3, 4, 5, 6, 12,15, 18, 36, 37, 39, 40, 41) 
· Definition of needs

· Definition of products

· Link to existing market products

· Long term versus short term needs

Cat 5: Market coordination and market processes (use cases 2, 3, 4, 5, 6,7, 12, 14, 15, 16, 18, 

30, 36, 37, 38, 39, 40) 
· Roles and responsibilities

· Split by market process (BM, DA-ID, CM) and coordination
· No “local”: active system management 
· coordination function should be addressed for each market: integrated vision/fragmentation

· Contractual relations / responsibility and liability

· TSO-DSO coordination, prequalification of bids to take into account grid constraints

· Liquidity (short-term products versus long term contracts)

· Information exchange

Cat. 6: Market access for flexibility providers (2, 3, 4, 5, 6, 8,15, 18, 37, 38, 39, 40, 41) 
· Aggregator role

· Explicit/implicit participation, coordination of both

· Signals: grid signals, price signals, DSR signals

· Residential/industrial customers
Cat. 7: Privacy and Security (37, 38, 39, 40)
· Customer protection: to define better

· Data security: all kind of data

· GDPR to take into account

Cat.8 Measurement, validation and settlement (2, 3, 4, 5, 37, 38, 39, 40, 41) 
· Baseline

· Ex-post analysis

· Validation

· Data exchange

Cat.9: Customer perspective (use  cases 2, 4, 6, 8, 10, 16, 37, 39, 40, 41) 
· Access to market

· Contracting with aggregator

· Customer experience

· Engagement for residential customers
· Separation between industrial and residential customers
· Definition of customer: also engaged in generation
Cat. 10 : System/Grid (use case 2, 4, 5, 9, 16, 7, 13, 14, 15, 17, 18, 31, 37, 39, 40, 41) 
· Forecasting of flexibility needs

· Grid observability

· Operational planning: congestion, balancing, stability, voltage control etc.  – related call for bid and services
· Microgrid
Cat. 11: Market and technology readiness (overarching question) 
· How to build a sustainable growth based on heterogeneous local use cases?

· What need for regulation?

Cat. 11 Economics/ financials (41)

· Also including how to develop markets
Annex 4: Composition of Groups for each Category (leas in bold)
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	Name 
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	email
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	Name 
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	Mathilde LALLEMAND
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	CEER
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	Name 
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	email
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	Alain TACCOEN
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Category 7: Privacy and Security
	Name 
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	email

	Louise VAN RENDSBURG
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Category 8: Measurement, validation and settlement
	Name 
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	email

	Hans DE HEER
	USEF
	Hans.deHeer@dnvgl.com

	Louise VAN RENDSBURG
	CEER
	Louise.vanRensburg@ofgem.gov.uk

	Hans VANDENBROUCKE
	ENTSO-E
	hans.vandenbroucke@elia.be

	Alain TACCOEN
	EURELECTRIC
	alain.taccoen@edf.fr

	Stefan VOGEL
	CEER
	stefan.voegel@e-control.at


Category 9: Customer perspective 
	Name 
	Association
	email

	Andres PINTO-BELLO GOMEZ
	SmartEN
	andres.pintobello@smarten.eu

	Louise VAN RENDSBURG
	CEER
	Louise.vanRensburg@ofgem.gov.uk

	Martin BERGEMANN
	EHI
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Category 10: System/Grid 
	Name 
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	email

	Peter HERMANS
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	Mathilde LALLEMAND
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	email

	Louise VAN RENDSBURG
	CEER
	Louise.vanRensburg@ofgem.gov.uk

	Mathilde LALLEMAND
	ENTSO-E
	mathilde.lallemand@entsoe.eu
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	Name 
	Association
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	Louise VAN RENDSBURG
	CEER
	Louise.vanRensburg@ofgem.gov.uk

	Mathilde LALLEMAND
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	Peter HERMANS
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Annex 5 document of perceived barriers and recommendations

This document will be published by 10-10-2018
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Smart Grids Task Force
Term of Reference
Working group "Deployment of demand side flexibility"

According to the Actions foreseen to boost the clean energy transition in the Commission
Communication COM(2016)860final, in 2017 the Commission will establish stakeholder working
groups under the Smart Grids Task Force to prepare the ground for future EU action, for example
through network codes, on:

e demand response, including aggregation;
e energy-specific cybersecurity rules; and
e data exchange and settlement rules.

The Commission will report on the structure, scope and planning of the groups in summer 2017 and
final results by the end of 2018.

1. Background

Following the decision of the 17/02/2017 Steering Committee meeting of the Smart Grids Task Force,
a Working Group on Demand Response is to be formed with the overall task to collect information
and investigate the necessary further steps for facilitating demand response at EU level.

EG3 has worked successfully during 2014 and 2015 on the topic of flexibility and demand response
and its deliverables were published in 2015 (EG 3 report and Annex "Regulatory Recommendations
for the Deployment of Flexibility"). This work will form the base for the current work and the relevant
conclusions shall be considered by the Group.

Moreover, the Group will have to consider all relevant provisions currently in force and legislation
proposed (Clean Energy for All Europeans Package). In particular, the following legislation is of
relevance for the work of the Group:

— Electricity Directive 2009/72/EC and Gas Directive 2009/73/EC

— Energy Efficiency Directive 2012/27/EU

—  Proposal for a revised Electricity Directive and a revised Electricity Regulation®
— Network Code Demand Connection (Regulation (EU) 2016/1388)

— Guideline on electricity balancing (under validation)

Moreover, any other relevant EU legislative acts and network codes (adopted or under validation)
should be considered as well as national regulation and recent studies on demand response, in
particular the JRC report on the transposition of Art 15.8 EED in Member States.

2. Scope and Objectives of the working group

Demand side flexibility for the purpose of this exercise means the capacity of modifying the demand
profile in a given area, during a given period of time, as a result of a wide range of signals (e.g.

1 ..
http://ec.europa.eu/energy/en/news/commission-proposes-new-rules-consumer-centred-clean-energy-
transition
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http://ec.europa.eu/energy/en/news/commission-proposes-new-rules-consumer-centred-clean-energy-transition



market price, contractual arrangements etc.). The objectives of such modulation can vary, e.g. to
voluntarily provide a remunerated service within the energy system, to save on energy expenses or
to optimise internal portfolio.

The scope of the work is on the deployment of explicit demand response in Europe. This refers to
enabling final customers to become active in the market but also to system operators to make best
use of flexibility in order to ensure efficient system operation on a regional level. As such, aspects of
the work should include but is not limited to:

e Access to flexibility (e.g. demand response products) through organised markets in order to
ensure a level playing field between demand side flexibility and generation

e Use of demand side flexibility by system operators (DSOs and TSOs), including demand
response and other flexibility services

e (Contractual) arrangements between final customers, aggregators, suppliers (or their BRPs)
and possibly other actors in the following areas:

Information exchange and confidentiality

Transfer of Energy

Baseline methodology

Measurement and validation

Rebound effects

O O O O O

Consumer rights and contractual arrangements between aggregators and residential
customers.

Implicit demand response will only be addressed in so far as it affects the deployment of explicit
demand response.

The objective of the working group is to continue the work on the deployment of demand response
at European level by identifying success stories and best regulatory practices across Europe. In this
context, the group will also identify and analyse other issues linked to the wider concept of demand
side flexibility. The aim should be the identification of remaining gaps that have to be addressed at
EU level and propose what should be the scope of further and more specific EU action (i.e. network
code) and which should be the areas that such EU actions will have to cover. Relevant outputs of the
group, such as use cases, will be disseminated to the European Standardisation Organisations (ESOs),
so that standardisation gaps can be identified and addressed.

The group will build on previous work of the Smart Grids Task Force, as well as on existing studies
and market models for demand response in EU and worldwide. The existing and envisaged EU
legislation - including network codes - shall be the main framework of the work.

3. Description of work and timeline

The Group will have to conclude its work and deliver the final results by the end of 2018. The findings
will be summarised in three deliverables (reports) which will be submitted for approval to the
Steering Committee of the Smart Grids Task Force at the end of 2017 and 2018, respectively. The
following milestones and deliverables in order to keep the programme of work in schedule are
defined:

1. Milestone 1 — Decision on approach and roadmap: 07/2017





2. Deliverable 1 — 1st Interim Report: by 12/2017
3. Deliverable 2 — 2nd Interim Report: by 06/2018
4. Deliverable 3 —Final Report: by 12/2018

The Group should aim to the identification of best practices and the definition of the areas that the
EU action (including legislation) will have to cover in the coming years. The work will focus on the
following tasks:

e Analyse existing market models of demand response participation in the energy markets.
European and international experiences where demand response has been developed should
be collected and best practices should be identified for each type of market. Emphasis should
be given to explicit participation of demand response in the different markets. Relevant
issues which are linked to the wider concept of demand side flexibility should also be
analysed.

e In the context of the analysis of market models, the role of market actors (e.g. aggregators,
suppliers, system operators) who are involved in demand response, their possible relations
and interactions, as well as access and participation in the market for the various actors, shall
also be analysed. A particular focus should be placed on the role of TSOs and DSOs in
facilitating demand response under different market models and the areas which their
coordination is required.

e Analyse in particular the role of active customers in the process which should not be limited
to access to markets and service providers but also identify regulatory needs to protect final
customers and ensure appropriate information and billing also with respect to new market
participants such as aggregators.

e Identify the gaps of the legislative framework at EU level. The Group should look into existing
and proposed provisions of EU legislation which refer or relate to demand response and
identify gaps, based also on the analysis of existing cases and the identification of best
practices.

e Propose the concrete areas and topics a future network code or any other EU action shall
cover, in order to establish a framework that facilitates demand response deployment and
regulates the interactions of the various actors in the market and equipment.

Based on the above description the Group will have to refine the detailed areas of work and define
the outline of each deliverable within the first month of its work (1°* milestone).

Consensus among all actors involved is essential in all steps of the process and especially in the Final
Report. In case no full consensus can be reached on specific topics, the final report should clearly
identify and describe the different viewpoints.

4. Organization and membership of the Group

The Group will consist of experts who have been designated by the participating organizations and
will undertake its work by means of its own resources. The Commission will chair the Group and
organise the necessary meetings.

In its first meeting, the Group will designate an Editorial Team which will consist of 3-5 members of
the Group. The Editorial Team will be responsible for drafting the report based on input and





comments by the Group. The members of the Editorial Team may decide on any further working
arrangements and allocation of work upon formation of the Team. It is foreseen that the Group will
meet on average once every quarter (4 meetings per annum), while the Editorial Team can arrange
separate meetings.

The Group members should be experts in the field at a high level in their organisation and market
domain, and should be in a position to influence stakeholders, to foster partnerships and to leverage
resources, as well as to demonstrate a high degree of commitment to the Group and ability to devote
sufficient time to its activities. The Commission will inform the Smart Grids Task Force Steering
Committee on the final Group composition and of any subsequent changes. The table below shows
the proposed composition of this Working Group:





Working group "Deployment of demand response”

Chaired by the European Commission

Manuel Sanchez

Kai Tulius

Kostas Stamatis
DG ENER Nicolas Kuen
Axel Bierer
Rados Horacek
Remy Denos

Patricia Arsene

Francesco Ferioli
Lara Blake

loulia Papaioannou
Nikoleta Andreadou
Patrick Van Hove

Mariana Stantcheva

Nomination of CEER Karin Alvehag - Swedish NRA Stefan Voegel - Austrian NRA
one expert and Louise van Rensburg - OFGEM

one alternate CEDEC (1) (2) Peter Hermans, CTO - Stedin
&Z;:;T;”ate EDSO (1) Torsten Knop - Innogy
DSO issues: Markus Merkel, EWE
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functional .
olayer Eurelectric (1) (3)

ANEC

SEDC Frauke Thies - SEDC Peter Schell - Restore
ECOS Thomas Willson - ECOS Tomi Engel - Object Farm
CECED Mustafa Uguz - ARGELIKA.S. Sanne Goossens - CECED
EHC Martin Bergemann - Siemens AG  Paolo Basso - EHI
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Use case: What is it?
* National demonstrator/ project
* Research study
* Market model in place/developing in member states
* Theoretical models/developing frameworks





Version 1.2 - 09/04/2018

1 EBIX
1.1 Use Case 1: Theoretical models/developing frameworks

Not yet submitted
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Use Case 2a: Current market design - Participation of distributed flexibilities in

the balancing market, Germany - Spain

Identification

Name of the use case (as per EG3
interim report)

Current market design - Participation of
distributed flexibilities in the balancing market

Number of the use case (as per EG3 | 2
interim report)
Submitted by: association name | ENTSO-E

represented on EG3

Submitted by: contact name of EG3
representative

Mathilde Lallemand

Submitted  by: email

address of EG3 representative

contact

mathilde.lallemand@entsoe.eu

Written by*: author name

Mathilde Lallemand

Written by*: author email address

mathilde.lallemand@entsoe.eu

* Note: The EG3 editorial team will only communicate with EG3 representatives
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Short description of the use case

Objective

General:

The proposed use case will aim at describing common/generic features to enable
distributed flexibilities in the balancing markets, while specifying national aspects where
necessary

Scope

There are different scopes according to the maturity and particularities of how each
country is enabling the distributed flexibilities in the balancing markets. The Spanish use
case reflects the actual participation of (generation) resources in the balancing markets
along with conventional providers. While Germany, is focused on requirements
regarding the German power system which is in the process of adopting the corrected
model for independent aggregation in terms of balancing (aFRR and mFRR).

Member
states covered

Spain and Germany

Status and

timelines

Spain:
In service since February 2016
Germany:

- Branchenleitfaden: Regelleistungserbringung durch Drittpartei-Aggregatoren gem. §
26a StromNZV (05.12.2016)

- “Eckpunktepapier” der BNetzA March 2017
- Decision of BNetzA from 14.09.2017, Az. BK6-17-046 “Zur Festlegung zur Regelung der

Erbringung von Sekundarregelleistung und Minutenreserve durch Letztverbraucher in
Stromliefervertragen”

Stakeholders

TSO, DSO, CHP providers, RES producers, end-customer, supplier, independent
aggregator, (especially the BRPs from supplier and aggregator) and NRA

Available Regulation of German NRA: BNetzA from 14.09.2017, Az. BK6-17-046 “Zur Festlegung

deliverables zur Regelung der Erbringung von Sekundarregelleistung und Minutenreserve durch
Letztverbraucher in Stromliefervertragen”
Spanish regulation on the participation of renewable energy soruces in balancing
markets (link)

Other

relevant info




http://www.ree.es/sites/default/files/01_ACTIVIDADES/Documentos/ProcedimientosOperacion/RES_VAR_20151218_Participacion_en_servicios_de_ajuste_y_aprobacion_POs.pdf
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Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | Users: Transmission System operator and DSO (in Spain, for
providers of flexibility and for | congestion management
which purposes?

Providers: End-consumer/Industry by independent
aggregators, CHP plants and RES producers

Purpose: Balancing and congestion management (in Spain
only)

1.2 How to design products?

1.2.1 | How to define products | Standard products for balancing (aFRR and mFRR)
needed for balancing and
congestion management? Currently no market for congestion management in Germany.

Market based congestion management is performed in Spain
for all generators

1.2.2 | How to ensure a non- | Currently notapplicable to all markets butin any case by mean
discriminatory product design | of standardized products.
on all markets?

1.2.3 | What would be the | The bid size and activation time compliant with the standard
requirements for these | products to be defined in the process of implementation of the
products? EB GL

1.3 How can a bid be qualified, activated and measured?

1.3.1 | How can a bid be activated? | The bid is activated through the TSO. Including bid activation
Connection between buyer | for the congestion management in the distribution network.
and flexibility provider, or go
through system operators? TSO activates independent aggregator --> independent

aggregator forwards the activation signal to the technical
device

1.3.2 | How to  organise pre- | In case of demand’s flexibility, each technical device has to be

qualification requirements?

prequalified (independent on size). Prequalification is made by
independent aggregator with TSO. DSO validates connection of
the offered assets to its grid, the capability of distribution to
grid levels above.

In case of generation’s flexibility prequalification requirements
are the same for all providers according to tests specified in

9
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the Spanish regulation. Tests are specifics for the different
products

1.3.3 | How to define effective | From the perspective of generation the baselines are the
baselines? current schedules of the producers.
For demand response flexibility, the end-consumer is
responsible for the baseline provision. He could probably
deploy a service provider f.e. aggregator for providing the
baseline.
1.4 Which market places for flexibilities?
1.4.1 | On which timeframe do these | As aFRR and mFRR (on daily basis).
markets operate?
1.4.2 | How to ensure user-friendly | As aFRR and mFRR — platform for offering bids with clearly
market place where a flexibility | scheduled timeframe. (www.regelleistung.net)
service provider can value its
product at most? In general, it should be a centralized system where all
providers offer their flexibilities to TSO and DSOs can access
them through the TSO.
1.4.2 | Which solution: one | The demand side management it is implemented in one
platform/several  platforms? | platform for aFRR and mFRR.

How to coordinate?

The Spanish model currently implemented to manage the
flexibilities of CHP providers and RES producers is done
through different platforms managed by TSO

Facilitation of Demand Response

2.1

Which data and information
are needed by the different
market actors and in which
timeframes?

Bid with location information through schedule of physical
units is needed at all timeframes so that grid issues associated
with the activation of this providers are known and corrected
in advance. It is important that schedules and activations are
available to the TSO's and DSO's

In the demand side management case implemented in the
German model:

TSO: Baseline and actual load adjustment (positively or
negatively) of the pool (not for each technical device) as
online-data.

Independent Aggregator: Actual load adjustment (pos. or neg.)
of each technical device as online-data; target value for the
pool from the TSO as online-data.

10
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Supplier: Information about the intention for provision of
aFRR, mFRR from end-consumer to originary supplier. It must
include: contact person (e-mail, phonenr., telefaxnr.), technical
unit, marketlocation-ID, measuring-ID (device for measuring
and operation for determination of baseline and delta-energy),
balancing-product (aFRR and/or mFRR and respectively
positive and/or negative power), Catch-up class (no catch-up
effect secured, possibly catch-up effect limits to adjustment of
operation during the timeframe of provision), blance group for
correction, respectively BRP (e-mail, phonenr., telefaxnr.), data
file example for correction-schedule exchange

end-consumer: receives information from supplier whether
the trade of its power is accepted, contact person (e-mail,
phonenr., telefaxnr.), balance group for compensation,
respectively BRP incl. contact person (e-mail, phonenr.,
telefaxnr.), supplier demands the baseline and consumption
during the timeframe of provision per 15 min,,
communication-interface for load-adjustment

2.2 How should data be made | Standardized data exchanges / formats. Data should be
available? available to the TSO in a centralized platform. DSQO's should

have access to this data as well through the platform

2.3 What tasks should market | Measurement for verification of provided load for settlement
facilitators do? (Data, | and proof of performance.
qualification, measurements,
etc.?

2.4 Coordination on activation and use of flexibility

2.4.1 | What are the possible | The use case is based in a centralized model
coordination models?

2.4.2 | Which information flows are | See Q3.2.1
necessary between different
actors in the different
timeframes, in  particular
between System Operators?

2.4.3 | How to define the flexibility | In the Spanish use case the flexibility products are the same for
products for congestion | solving congestions in the TSO or the DSO networks.
management?

No market/products for congestion management are
developed in the German model.

244 | How to deal with grid | Through centralized coordination between the balancing

constraints while minimising
limitations on bids? / How to

markets in congestion management process. Although

currently exist a strict differentiation between balancing and

11
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build a congestion
management market?

congestion management in Germany.

Removal of additional barriers in the system

3.1

Which  other barriers or
contradictory signals  exist?
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

One major problem / barrier for distributed flexibility in all
markets is the involvement of different BRPs --> Therefore a
common understanding of baselining and respective quality
assurance of the baseline seems to be the highest barrier.

The most important barriers are regulatory and they should be
overcome by changing the regulation to allow this providers to
participate in the balancing market.

Market power

4.1

How does the use case for
congestion management (at
distribution  level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
operators  of
distributed resource generate

how could

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

Presently congestion management is needed only small
percentage of time and usually associated to works in the
network elements. Thus it is difficult to cover fixed costs during
only this periods of time.

Is not applicable to the German use case implemented for
demand aggregation since there is no market/products for
congestion management

Answers to questions Package 2: Framework arrangement

Overview

1 What are the market | Aggregators offer control energy from distributed flexibility to
models/competition relations | the TSO.
between different players?
(General  description, with | Mainly schedules and limitations of the schedules of the

details covered below)

generation units that results on market base re-dispatching
according to the bids sent by the providers are used. This same
bids are used also for balancing services

Measurement and validation (incl. baselining)

2.1

How is the baseline

determined and who does

this?

If the contracting parties do not specify otherwise, it is
assumed that the energy quantity per quarter of an hour is the
same as in the quarter of an hour prior to activation. The end-
consumer is responsible for the baseline provision he could

12
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probably deploy a service provider f.e. aggregator for providing
the baseline.

In the generation’s flexibility scheme the baseline is
determined by the schedules of the physical unit schedules.

2.2 Do different markets use the | The schedules are applicable for all markets
same baseline methodology?
2.3 How is the flexibility action | TSO monitors the response of the pool of the independent
validated and who does this? aggregator
The action is validated through meters
2.4 Who is notified about the | The provider, and in some cases if the provider is connected to
flexibility action? the DSO, also the DSO
In the demand side management approach: TSO(as activator),
independent aggregator, supplier, end-consumer
see Q3.2.1
2.5 Is information from sub-meters | Yes, every technical device could have also a sub-meter for

used?

operational monitoring and steering

Information exchange and confidentiality

3.1 How is information exchanged, | The information is exchanged centrally in the Spanish model
centrally or between parties? and Between parties in the German use case.
3.2 What information is exchanged | Schedules, metering information, real-time measures.
and to whom? Generally the information exchange goes through the TSO.
See also Q3.2.1
3.3 How is commercially | In Spain confidential information is only available to system
confidential information | operators
protected?
In Germany this new regulation is valid from 01.01.2018,
therefore there is no practical experience available yet.
The information will be exchanged only between the parties
which are relevant for the specific activation. Balancing
flexibility activation will be transparently published so no one
will be discriminated.
3.4 Are there perceived gaps in | Not in both cases. The German regulation is valid from

01.01.2018, therefore there is no practical experience available

13
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information exchange?

yet.

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | Demand side flexibility: Independent Aggregator
delivery?
Generation side flexibility: Both, the provider and the TSO
4.2 How are energy flows | The corrected model is used. Energy is billed as if there had

accounted for?

been no activation of flexibility. The profit which is generated
by sold power through the independent aggregator at BAL-
market might be shared by him with the end-consumer. These
contractual arrangements are up to the independent
aggregator and end-consumer to be negotiated and are not
regulated.

The flexibility provided by CHP plants and RES producers are
accounted by mean of the metering system and the centralized
settlement system.

Economic effects and financial flows

5.1

Is compensation/payment paid
and how?

In the Spanish model the BSP and the BRP are the same entity.

In Germanythe corrected model is used thus no compensation
payments needed. Energy is billed as if there had been no
activation of flexibility.

The profit which is generated by sold power through the
independent aggregator at BAL-market might be shared by
him with the end-consumer. These contractual arrangements
are up to the independent aggregator and end-consumer to be
negotiated and are not regulated.

5.2

Is it mandated?

There is no necessity for any compensation (reason see
above).

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

Individually agreed.

14






Version 1.2 - 09/04/2018

6.2 Are consumers required to | No. But supplier has the possibility to exclude aggregation
tell/need consent from their | when taking customer under contract — customer is free in
supplier before contracting | accepting or not.
with an aggregator?

6.3 What is in place to provide | no
increased trust in the service
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer
protection laws, etc

6.4 How does the aggregator | This new regulation is valid from 01.01.2018, therefore there is
inform the customer about the | no practical experience available yet.
service provided, especially in
what format and how often? Depends individually on the contractual arrangement between

independent aggregator and customer.

6.5 When in a contract with an | This new regulation is valid from 01.01.2018, therefore there is
aggregator, can the consumer | no practical experience available yet.
override a curtailment of his
consumption? If yes, is there a | Yes, depends individually on the contractual arrangement
penalty? between independent aggregator and customer. Penalties are

not regulated.

6.6 Does the aggregator provide | This new regulation is valid from 01.01.2018, therefore there is
hardware? Does he charge for | no practical experience available yet.
it and is the aggregator
handling customer service with | Depends individually on the contractual arrangement between
regards to hardware? independent aggregator and customer.

6.7 Where do consumers access | This new regulation is valid from 01.01.2018, therefore there is

their
flexibility
contracts? Does this provide
range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

information about

options for

estimates of the

no practical experience available yet.

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into

account in measurement etc.?)

Not applicable in this use case.

15
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Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.

In the Spanish use case coordination between all processes is important and this is best
achieved by using a centralized scheme.

In Germany the new regulation is valid from 01.01.2018, therefore there is no practical
experience available yet.

16
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2.2 Use Case 2b: Theoretical models/developing frameworks: Current market design -
Participation of distributed flexibilities in the balancing market, Netherlands

Identification

Name of the use case (as per EG3
interim report)

Facilitating small-scale assets for balancing
markets in The Netherlands

Number of the use case (as per EG3 | 2b
interim report)
Submitted by: association name | ENTSO-E

represented on EG3

Submitted by: contact name of EG3
representative

Submitted by: contact email
address of EG3 representative

Written by*: author name

Frank Wiersma

Written by*: author email address

frank.wiersma@tennet.eu

* Note: The EG3 editorial team will only communicate with EG3 representatives
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Short description of the use case

Objective

To ensure that there are no barriers for small-scale aggregated demand response,
storage assets and distributed generation assets to compete with other technologies in
the balancing markets on a level playing field.

Scope

TenneT has been working together with market parties - aggregators — in a set of
parallel pilot projects aimed in providing balancing power through the FCR and aFRR
products. The market parties were invited to include a diverse range of small-scale
distributed energy assets to participate.

Five parallel pilot projects focussed on FCR started in 2017 and were completed by end-
2017 with market parties: Peeeks, Engie, Senfal, KPN, and NewMotion. Each market
party offered their own selection of aggregated assets and technical solution,
communicating with these assets and measuring performance. Assets that participated
included electrical vehicles, back-up batteries and distributed generation assets.

The scope included a focus on efficient means of communication between aggregator
and TSO as well as any barriers remaining that affect small-scale assets in the
requirements for the FCR product. Those specifications are fundamentally technology
neutral. Based on lessons learned from these pilot projects some elements of these
requirements were updated.

A further pilot project focusses on the potential for blockchain to provide an efficient
means for unlocking distributed assets for balancing power. This pilot together with
market party Vandebron focusses on managing the charging of electrical vehicles to
provide aFRR. With the technical implementation completed successfully, the next
phase is to evaluate the performance of blockchain and the aFRR delivery by Vandebron.
When proven to be successful, the pilot could be extended by including a greater
number of market parties and more diverse range of distributed assets.

Member
states covered

The Netherlands

Status and

timelines

FCR pilot: pilot phase completed, pilot partners may, when fulfilling all requirements,
transition to participation in the regular FCR market;

Blockchain pilot: currently in evaluation phase, expanding of pilot possible when pilot
has proven to be successful.

Stakeholders

Aggregators / BSPs, Consumers, BRPs

Available
deliverables

Presentation summary of key results of FCR Pilot Project and Blockchain Pilot Project.

Other relevant
info

n/a

18
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Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | The main user in these pilots is TenneT TSO for the purpose of
providers of flexibility and for | balancing and system operations.
which purposes?

The main providers are market parties (aggregators) that
aggregate smaller-scale distributed assets.

1.2 How to design products?

1.2.1 | How to define products | Itis essential that products for ancillary services continue to be
needed for balancing and | technology neutral so that a competitive market can deliver
congestion management? efficient outcomes. Some updates to product specifications

where made based on the lessons learned from these pilot
projects, for instance allowing "type approval" of assets in the
prequalification for FCR. This means that once an asset of a
certain type has been prequalified, assets of the same type
may be added to the pool without performing the
prequalification tests again.

1.2.2 | How to ensure a non-| With respect to ancillary services, product specifications
discriminatory product design | should provide possibilities for the full range of technologies,
on all markets? while warranting minimum requirements essential for system

stability and security of supply.

1.2.3 | What would be the | In particular sufficient small minimum bid size, time resolution
requirements for these | of bids and gate closure times are very relevant for enabling
products? small-scale assets to participate in the market.

Secondly, it is important that product requirements are
defined in a way that assets are flexible to participate in
multiple markets so as to valorise the flexibility in the market
where this is the most valuable to the energy system at any
point in time.

1.3 How can a bid be qualified, activated and measured?

1.3.1 | How can a bid be activated? | For FCR no direct activation by the TSO is needed. When a bid
Connection between buyer and | is awarded the BSP itself can calculate the required response
flexibility provider, or go | (relative to the frequency deviation and proportional to its bid
through system operators? size). The BSP communicates with the relevant asset owner

through their proprietary commercial arrangement and
technology.

1.3.2 | How to organise pre- | Established process for pre-qualifying applies, with exception

qualification requirements?

of the lowered bid size (from 1MW to 100kW) for the FCR
pilot.

19






Version 1.2 - 09/04/2018

1.3.3 | How to define effective | Range of options, to be agreed between BSP and TSO.
baselines?
1.4 Which market places for flexibilities?
1.4.1 | On which timeframe do these | Currently FCR is a weekly product, meaning that BSPs with
markets operate? awarded bids should deliver FCR during that full week (24/7).
In the context of harmonisation, the TSOs of the common
platform (Regelleistung) strive to increase the auction
frequency and shorten the product duration — even to 4h
products in the future.
The product aFRR is based on bids for the length of the
Imbalance Settlement Period (ISP) of 15 min. Contractual
agreement (with the commitment of placing bids every ISP of
the contract period) periods are currently reduced from (half-
)yearly contracts to monthly or even weekly contracts.
1.4.2 | How to ensure user-friendly | Existing bid platforms for balancing products are readily
market place where a flexibility | accessible to BSPs aggregating decentralised assets.
service provider can value its
product at most?
1.4.2 | Which solution: one | To the extent possible, a limited set of consistent platforms for
platform/several  platforms? | bidding, communication and settlement between TSO and

How to coordinate?

BSPs are used.

Facilitation of Demand Response

2.1 Which data and information | Most important for FCR: BSP sends measurement data of
are needed by the different | power output on (4 sec interval).
market actors and in which
timeframes? Most important for aFRR: TSO sends a realtime (de-)activation
setpoint to BSP (4 sec interval); BSP sends realtime
measurement data of power output (4 sec interval)
2.2 How should data be made | FCR: via lease / dedicated lines; or soon via web service
available? (outcome of the pilot)
aFRR: via lease / dedicated lines; in the pilot via blockchain.
2.3 What tasks should market | Role of market parties.
facilitators do? (Data,
qualification, measurements,
etc.?
2.4 Coordination on activation and use of flexibility
2.4.1 | What are the possible | Market parties are free to bid their flexibility in different

coordination models?

markets, including ancillary services, intra-day or congestion

20
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management markets. The market model is designed to
provide consistent price signals that coordinate the bidding
behaviour of market parties (including aggregators, BSPs)
across markets and subsequently the leveraging of flexibility
assets.

2.4.2 | Which information flows are | TSO and DSOs agree on "rules of the game" that govern how
necessary between different | congestion constraints submitted to the congestion platform
actors in the different | are treated and translated into a set of constraints on which
timeframes, in particular | location specific bids can and cannot be used as part of any
between System Operators? activated congestion spread.

2.4.3 | How to define the flexibility | While the robustness of the grid in The Netherlands provides a
products for congestion | good starting point. TSO and DSOs in The Netherlands are
management? currently refining a set of "rules of the game" that govern how

congestion constraints are treated.

2.4.4 | How to deal with grid | Refer to previous point.

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

Removal of additional barriers in the system

3.1

Which  other barriers or
contradictory signals
How can they be overcome?
(e.g. certain network tariff

design patterns etc.)

exist?

Barriers to flexibility resulting from legacy aspects in the
network tariffs are currently being reviewed. Specific proposals
to mitigate these barriers are expected in the near future.

Market power

4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
could

how operators  of

distributed resource generate

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

n/a as this use case focussed on balancing power.

Answers to questions Package 2: Framework arrangement
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Overview

1 What are the market
models/competition relations
between different players?
(General  description,  with
details covered below)

Consumer (of the connection point) may have agreements
with multiple BRPs or BSPs that are competing to provide
services to this consumer. These BRPs may be competing both
in the wholesale markets and the market for balancing or
congestion management services.

Measurement and validation (incl.

baselining)

2.1 How is the baseline | Baseline defined by TSO
determined and who does
this?
2.2 Do different markets use the | Not prescribed, but presumably so as baseline is defined
same baseline methodology? between BRP(s)/BSP involved and consumer.
2.3 How is the flexibility action | Product requirements include measurement requirements that
validated and who does this? are intended to validate balancing power delivery.
2.4 Who is notified about the | In the case of FCR, no parties are notified explicitly as FCR is a
flexibility action? symmetric product and activation takes place based on grid
frequency deviation which is assumed to be zero on average
(as much frequency deviation up as down) . This is also the
reason why no energy remuneration is applied for FCR.
In the case of aFRR, TSO sends activation signal to BSP with
subsequent communication between BSP and asset owner.
2.5 Is information from sub-meters | Aggregator is responsible to provide a correct (aggregated)

used?

power signal for the whole pool. An audit may be performed to
check this signal, based on measurements of the individual
assets.

Information exchange and confidentiality

3.1 How is information exchanged, | Between parties.
centrally or between parties?
3.2 What information is exchanged | Data provided up and down the chain, through typical API IT-

and to whom?

interface: BSP - TSO., when relevant for the product.

Information exchange between BSP and asset owner relies on
proprietary systems by market parties that facilitate their
consumers.

22






Version 1.2 - 09/04/2018

3.3 How is commercially | Through agreement between TenneT and BSP, and through
confidential information | agreement between BSP and consumer.
protected?

3.4 Are there perceived gaps in | no

information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | BSP
delivery?
4.2 How are energy flows | Not applicable for FCR and aFRR. Those ancillary services may

accounted for?

be fed into the grid on all connection points in the Netherlands
(copper plate principle).

Economic effects and financial flows

5.1 Is compensation paid and | Paid for by TSO based on average bid price in regular market
how? (FCR).
Paid for by TSO according to regular process (as pilot takes
place on the regular bid ladder)(aFRR).
5.2 Is it mandated? Commercial bid submission and activation constitute

contractually binding commitment.

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

6.2 Are consumers required to | No. In case there are multiple BRPs active on a single
tell/need consent from their | connection, the agreements that the consumers have with
supplier before contracting | both need to be compatible.
with an aggregator?

6.3 What is in place to provide | This relies on the service-provider — client contractual relation

increased trust in the service

consumers receive from

Aggregators e.g. is there a

between aggregator and consumer. Furthermore, consumers
are to have access to a variety of aggregators competing in the
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Code of Practice, data security
protocols, consumer
protection laws, etc

market with their propositions.

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

This depends on the commercial agreement and agreed
practice between such aggregator and customer.

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

This depends on the commercial agreement and agreed
practice between such aggregator and customer.

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

This depends on the commercial agreement and agreed
practice between such aggregator and customer.

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Consumer compares competitive offers from market parties:
BRPs, BSPs and including aggregators

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

No. For both FCR and blockchain pilot this is not allowed (BSPs
deliver solely FCR in the first, or aFRR in the latter).

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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2.3 Use Case 2c: Redispatch services for TSO congestion management from
distributed energy resources in Germany

Identification

Name of the use case (as per EG3
interim report)

Redispatch  services for TSO congestion
management from distributed energy resources
in Germany

Number of the use case (as per EG3
interim report)

Submitted by: association name
represented on EG3

ENTSO-E

Submitted by: contact name of EG3
representative

Submitted by: contact email
address of EG3 representative

Written by*: author name

Written by*: author email address

* Note: The EG3 editorial team will only communicate with EG3 representatives
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Short description of the use case

Objective

TenneT has already started in 2016 with the preparation of the first pilot projects that
facilitates market access of distributed energy resources (DER) for the provision of
ancillary services incl. congestion management. For example TenneT initiated a FCR pilot
in the Netherlands and is involved in several SINTEG (,Schaufenster intelligente
Energie”) projects in Germany with a focus on the provision of ancillary and flexibility
services from DER. However, the integration of a significant number of DER as a source
for flexibility requires a different architecture able of coping with a multiplicity of
connected devices, market players and products, as well as ensuring controllable,
trustful and secure data exchange and settlement processes for a large number of
individual transactions. Blockchain is considered to be an enabling technology to
efficiently manage ancillary services for the system operator and the energy market
from a diverse portfolio of distributed assets. To get first-hand experience with this
emerging technology TenneT initiated two blockchain-based pilots early 2017 together
with IBM as a technology partner and two pilot partners. In the Netherlands together
with Vandebron a pilot for aFRR free bids was established and in Germany together with
sonnen eServices GmbH for redispatch services.

Scope

sonnen provides flexibility from sonnen-batteries that are aggregated via the sonnen-
community and sonnen-cloud, respectively. In total more than 100 batteries are
available for the pilot in three congested grid regions in the Northern part of TenneT’s
control area and in Bavaria. One of the specific characteristics of this pilot is that the
provided negative flexibility in one of the Northern grid regions (i.e. electricity is taken
from the grid through interruption of discharging) is simultaneously counter-balanced
with positive flexibility in the Southern grid region (i.e. additional electricity is provided
to the grid through interruption of charging). Hence, not only a physical effect on the
congestion is achieved but also no imbalances within the balance group of sonnen need
to be corrected due to the provision of redispatch services. A special focus of pilot will
be the evaluation of the applied baseline approach and of potential rebound effects, i.e.
a negative behaviour of the batteries from a systems perspective after the deactivation
of redispatch services.

Member
states covered

Germany

Status and
timelines

Currently in evaluation phase, expansion of pilot (additional partners and/or additional
flexible devices) possible, when pilot has proven to be successful.

Stakeholders

Aggregators / BSPs, Consumers, BRPs, TSOs, DSOs and regulator.

Available
deliverables

Press release and presentation summary.
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Other relevant | N/A

info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and
providers of flexibility and for
which purposes?

1.2 How to design products?

1.2.1 | How to define products needed
for balancing and congestion
management?

1.2.2 |How to ensure a non-
discriminatory product design
on all markets?

1.2.3 | What would be the
requirements for these
products?

1.3 How can a bid be qualified, activated and measured?

1.3.1 | How can a bid be activated?
Connection between buyer and
flexibility provider, or go
through system operators?

1.3.2 | How to organise pre-
qualification requirements?

1.3.3 | How to define effective
baselines?

1.4 Which market places for flexibilities?

1.4.1 | On which timeframe do these
markets operate?

1.4.2 | How to ensure user-friendly

market place where a flexibility
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service provider can value its
product at most?

1.4.2

Which solution: one
platform/several  platforms?
How to coordinate?

Facilitation of Demand Response

2.1 Which data and information
are needed by the different
market actors and in which
timeframes?

2.2 How should data be made
available?

2.3 What tasks should market
facilitators do? (Data,
qualification, measurements,
etc.?

2.4 Coordination on activation and use of flexibility
2.4.1 | What are the possible
coordination models?

2.4.2 | Which information flows are
necessary between different
actors in the different
timeframes, in particular
between System Operators?

2.4.3 | How to define the flexibility
products for congestion
management?

2.4.4 | How to deal with grid

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

Removal of additional barriers in the system

3.1

Which other barriers or
contradictory signals exist?
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)
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4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate
profits (e.g. to cover fixed

costs) when offering
congestion management
services?

Answers to questions Package 2: Framework arrangement

Overview

What are the market
models/competition relations
between different players?
(General  description,  with
details covered below)

Measurement and validation (incl. baselining)

2.1 How is the baseline
determined and who does
this?

2.2 Do different markets use the
same baseline methodology?

2.3 How is the flexibility action
validated and who does this?

2.4 Who is notified about the
flexibility action?

2.5 Is information from sub-meters

used?

Information exchange and confidentiality

3.1

How is information exchanged,
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centrally or between parties?

3.2 What information is exchanged
and to whom?

3.3 How is commercially
confidential information
protected?

3.4 Are there perceived gaps in

information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non-
delivery?
4.2 How are energy flows

accounted for?

Economic effects and financial flows

5.1

Is compensation paid and how?

5.2

Is it mandated?

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

6.3

What is in place to provide
increased trust in the service
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer protection
laws, etc

6.4

How does the aggregator
inform the customer about the
service provided, especially in
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what format and how often?

6.5 When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

6.6 Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

6.7 Where do consumers access
information about their
options for flexibility

contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Link between implicit and explicit DR

7.1 Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assighment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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24 Use Case 3: Theoretical models/developing frameworks : “Integrated market
place for trading flexibilities and the value of coordination between congestion
management and balancing”

Identification

Name of the use case (as per EG3

Theoretical models/developing frameworks

interim report) “Integrated market place for trading flexibilities

and the value of coordination between
congestion management and balancing”

Number of the use case (as per EG3 | 3

interim report)

Submitted by: association name | ENTSO-E

represented on EG3

Submitted by: contact name of EG3
representative

Submitted

by: contact email
address of EG3 representative

Written by*: author name

Written by*: author email address

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective

Distributed flexibility resources should be used where they provide the most value to
the whole electricity system: be it in portfolio optimization and trading for market
parties at day-ahead and intra-day markets, in congestion management for solving
transmission and distribution grid issues, or as balancing resources for TSOs to maintain
power system stability. It is thus fundamental to develop a coherent and user-friendly
overarching market design, ensuring seamless coordination between different market
processes (from day-ahead and intra-day markets to balancing and congestion
management). The market design should strive to minimize the number of different
bidding processes and non-coordinated products and to achieve maximum liquidity
considering system requirements, technical capabilities and commercial interest of the
providers.
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Scope

An integrated flexibility marketplace for both balancing and congestion management
would allow TSOs and DSOs alike to access all bids, including their locational
information, allows for coordination, simplifies access to all markets for DFR and ensures
all possibilities for DFR to participate in all processes collecting the maximum value for
their flexibility.

Integrated flexibility market place can be realized through one common platform or
several coordinated platforms. The priority is in interoperability, communications and
data exchange between such platforms, ensuring flexibilities can access all markets and
be used where the most valuable, avoiding a fragmentation of market depending on
voltage level in the grid. This would also contribute to ensuring a coherent and
integrated wholesale and retail market, allowing cross-border features, without
forbidding that very local needs can be answered by local solutions.

The focus is here on congestion management and balancing, but it has to be noted that
flexiblities can also be used on liquid intraday markets as they will be introduced by the
XBID solution in Europe.

Member
states covered

Europe

Status and
timelines

Theoretical model

Stakeholders

Market parties, TSOs, DSOs

Available https://www.entsoe.eu/news-events/announcements/announcements-

deliverables | 3rchive/Pages/DISTRIBUTED-FLEXIBILITY-AND-THE-VALUE-OF-TSODSO-
COOPERATION.aspx

Other

relevant info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and
providers of flexibility and for

Which assets:
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which purposes?

Distributed assets (generation, DSR, storage), active power
only, exclude technical flexibilities (through ad-hoc contracts or
emergency measures)

By whom: Aggregators, customers (grid users), BRPs, suppliers

To whom: portfolio optimization (BRP), CM (TSO/DSO), BM
(TSO), adequacy (reserves, TSO)

Flexibility in a power system is the active management of an
asset. Flexibility deployment can impact system balance or grid
power flows on a short-term basis, i.e. from day-ahead to real-
time. A wide range of assets that already participate in today’s
electricity market can provide such flexibility: from current
conventional generation plants to industrial or small
consumers dispersed in the system with demand management
capability, including storage facilities and manageable RES,
etc... Such flexibilities connected to the distribution network
are understood as DFR.

DFR can be used by market parties in day-ahead and intra-day
markets, in dynamic price supply contracts and in the
optimization of a Balance Responsible Party’s (BRP) portfolio.
Moreover, DFR offered by market parties to TSOs and DSOs
can be used by TSOs in form of balancing capacity or balancing
energy bids, and by TSOs and DSOs in the congestion
management processes. DFR is also traded on day-ahead and
intra-day markets (for both balancing energy and scheduled
energy).

1.2

How to design products:

1.2.1

How to define products

needed for balancing
congestion management?

and

Balancing products are designed by TSOs (EGBL) , and can be
used for CM

Additionally, if need be, Separate CM products could be
defined by DSOs and TSOs (common products are optional), on
local level by DSOs in coordination with TSOs. It has to be
noted that these products must contain location information.

As a first step, DSOs will need to state the foreseeable needs
for DFR in their network, primarily the amount of DFR needed,
length and activation time, reliability, number of activations,
etc. Such needs should be compared with existing and
foreseeable capacities of the possible providers and attract
the interest of market parties. Describing the needs would
contribute to identify synergies with TSOs’ needs and existing
solutions.
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1.2.2

How to non-
discriminatory product design
on all markets?

ensure a

Taking both SOs’ needs and flexibility providers’ interests into
account, suitable products should be jointly defined by DSOs
and TSOs before NRA approval.

CM products should be technology neutral, not related to
voltage level, avoiding entry barrier with small bid sizes
(depends on the service and the granularity expected), and
including locational information

Products should be designed in such a way that it ensures non-
discrimination towards market participants (technology
neutrality) while taking account of the different technical
capabilities of generation (also from variable renewable
sources), demand side response and storage. Market
participants consultation will support this goal.

Products definition should seek for some harmonization,
allowing local specificities to be fulfilled, but avoiding lock-in of
flexibilities at local level by too specific product definition.
System needs and the technical capabilities, as well as
commercial interests of the providers, need to be considered
from a local view to a wider system scale.

1.2.3

What would be
requirements for
products?

the
these

An important criterion to define the type of products and the
process for congestion management should be the
minimization of the (negative) impact on the liquidity for day-
ahead, intraday and balancing markets.

To be used for congestion management, products must contain
locational information. Balancing bids/intraday bids could be
used for congestion management (including compensation
bids) if they contain locational information.

Impact on portfolio based products must be considered.

Products have to:
- contain locational information;
- meet the specifications / needs of SOs;
- be technically feasible by a wide range
of assets;
- as far as possible, be consistent with
other products (balancing, ID, ...)

They could be derived from BM products, with additional
locational specificities defined at national level
- There is a need to ensure balance
between minimum standardization (e.g. for
aggregation) and local specificities for SO’s needs

1.3

How can a bid be qualified, activated and measured:

1.3.1

How can a bid be activated?
Connection between buyer
and flexibility provider, or go

Activating for:

- BRP optimization: activation by the
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through system operators?

BRP, directly with the customer (taking into account
limits set by SOs in grid-prequalification)

- TSO BM: TSO with BSP directly (taking
into account limits set by DSOs in grid-
prequalification)

- TSO CM: up to national schemes: TSO
or through DSO or both depending on the required
service/model in place

- DSO CM: DSO

Processes for balancing and congestion management shall
assure coordination to prevent double activation of bids for
both processes.

ENTSO-E recommends defining and agreeing overarching
market design principles at the EU level, ensuring a direct
relation between any buyer and provider of a product, and
avoiding a fragmentation of the market depending on voltage
level. In that sense, DFR providers should be able to interact
both with DSOs and TSOs, depending to whom the service is
sold, to ensure reliability of the service sold. National
implementations in which the flexibility of DFR providers can
only be activated via their local connecting DSO should be
avoided (a scheme often referred to as “cascading principle”),
as it would inevitably fragment liquidity and prevent system
wide aggregation in the balancing process. In the interest of
both end consumers and operational needs, it is fundamental
to ensure a coherent and integrated wholesale and retail
market building on the IEM, and allow further cross-border
opportunities.

1.3.2

How to organise pre-
qualification requirements?

EU legislation in the Guideline on System Operation foresees
that TSOs and DSOs have the right to put restrictions on
balancing bids, during prequalification or before activation, to
avoid security issues on their grid.

Grid prequalification can have different stages
* Initial grid prequalification
*  Closer to real-time (readjustment)
It should be avoided that too static / conservative

limitations are set to limit bids (should remain flexible; no
limitations too far ahead of RT).

Product prequalification: by SO buying product or the SO
managing the market place

Grid prequalification: by the SO whose grid the asset is
connected to
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1.3.3 | How to define effective
baselines?
Accuracy criteria, ex-post verification
Who set the baseline: the one who buys the product.
1.4 Which market places for flexibilities:
1.4.1 | On which timeframe do these | The flexibility market has two main components :
?
markets operate: - the flexibility capacity market (from
years ahead to weeks/day ahead) where SOs can buy
an option on flexibility that ensures that the relevant
amount of power will be available in real time to deal
with potential constraints;

- the flexibility energy market (from
week ahead to RT) where SOs can buy energy to solve
foreseen or actual constraints on the grid.

The market for flexibility energy operates mainly in ID and
close to RT.
1.4.2 | How to ensure user-friendly | For CM and BM:

market  place where a
flexibility service provider can

value its product at most?

One single entry point to gather flexibility would be a user
friendly solution. The objective would be to provide a single
gate to the flexibility service providers, with possibly several
market places/platform behind this single entry point (Joined
platform for collecting bids / possibly different processes
behind it but coordinated). This would avoid market
fragmentation.

Transition arrangements should be allowed through both top-
down and bottom up approach

Flexibility services to be used where they generate the highest
value

° Flexibility providers should be able to
offer their flexibility by placing their bids in such a way
that they can be activated where they have the
highest value to them.

° The market design should minimize
the number of different bidding processes to answer
the various needs of system operators. For instance,
all congestion management needs for the TSO
network and DSO network should preferably be
fulfilled by a common bid submission process, which
could possibly be merged with the bidding processes
used for balancing.
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1.4.2 | Which solution: one | Concrete implementation will depend on both national and
platform/several  platforms? | respective regulatory frameworks. The focus is on the
How to coordinate? integration of DFR for the three following System and Grid

Services and the interaction of those flexibilities in the TSO-
DSO interfaces:

1. for electricity balancing from Frequency Restoration
Reserves (FRR) and Replacement Reserves (RR),

2. for internal or cross-border congestion management in the
transmission network and

3. for congestion management in the distribution network.

A single marketplace is a possible solution to address these
challenges

A single flexibility marketplace collects bids from flexibility
service providers for both balancing and congestion
management processes. These bids can be distinct for
balancing and congestion management but could also be the
same. Both TSOs and DSOs interact with this system to receive
capacity and energy bids to be used for balancing or congestion
management and communicate the necessary limitations to
their networks. As to ensure a European-wide balancing
market foreseen in the GL EB, the TSO forwards the relevant
balancing bids to the common European balancing MOLs for
MFRR and RR. Then, the TSOs and DSOs send activations to the
flexibility providers and the information on activated bids is
automatically updated and, thus, all the processes coordinated.

This single flexibility marketplace would give both the TSO and
DSOs access to all bids, including their locational information
that can be used for congestion management in the relevant
areas. At the same time, TSOs and DSOs remain responsible for
their respective processes and manage directly the MOLs
related to their needs. Also, activation of bids from the
flexibility service providers can be performed either directly
from the SOs or from the single flexibility marketplace,
depending on the adopted implementation decisions.

In conclusion:

° A single marketplace at national level
for collecting and activating distributed flexibilities
may be a practical answer to different challenges:
ensuring liquidity, building a level playing field for
different service providers in a user-friendly way and
allowing the coordination of different market
processes such as balancing and congestion
management.

° It allows TSOs and DSOs to access all

! Possibly evolving even into regional solutions in the future.
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bids and to mutually coordinate activations.

. It simplifies access to all markets for
DFR and ensures that DFR providers can participate in
all processes collecting the maximum value for their
flexibility.

Facilitation of Demand Response

2.1

Which data and information
are needed by the different
market actors and in which
timeframes?

Different types of data are needed for SOs:

- Structural data: where is the flexibility
potential (grid users involved in DR programs,
min/max available power, location on the grid,
contractual information : supplier, BRP, allocation
process...)

- Scheduled data (day-ahead/ID)
foreseen DR actions

- Real time data : monitoring of
consumption (SCADA data for aFRR for monitoring and
settlement)

- Ex-post: quarterly hour value for mFRR
for settlement

Different data are needed from market parties:

- Definition of needs to design the
products right and fulfil the need of system and grid:
system imbalance, grid status, limitation set

- Consumption data available from both
wholesale and retail would foster new DSR service
creation

2.2

How should data be made
available?

Data with the right level of detail, granularity and quality
should be made available to any mandated party. This could be
through a common data exchange platform or through market
parties themselves. The data exchange path should not
necessarily to follow the physical grid, as more innovative
solutions could be put in place.

The KORRR methodology states the rules for data exchange
between TSOs, DSOs and grid users.

The technical data exchange organisation (cascading principle,
data hub...) should take into account national situations

2.3

What tasks should market

Market facilitator should:
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facilitators
qualification,
etc.?

do? (Data,
measurements,

- Be neutral (non-discrimination)

- Ensure all data collected are made
available in a non-discriminatory manner while
respecting confidentiality

- Ensure the actors can enter the market
with no barriers, nor local lock-in while being
compliant with pre-qualification (products and grid)

- Ensure accurate measurement of the
services sold by market parties (NB: can also be done
by another party E.g. buyer of the service, grid user,
service provider, ...?)

- Ensure seamless coordination between
different market processes

- Ensure data access for mandated
parties

- Provide price signals to the market for
incentivizing participation

- Facilitate market access

2.4

Coordination on activation and use of flexibility:

2.4.1

What are

the  possible

coordination models?

Coordination between the balancing and congestion
management processes is essential. Pricing rules need to avoid
inconsistent activation orders and settlement prices, and avoid
perverse incentives to DFR providers, DSOs and TSOs:

¢ Before the balancing capacity Gate Closure Time (GCT) it is up
to the BSPs managing DFR to coordinate updating their bids in
the processes where GCT has not yet been reached and where
bids are not compatible with the capacity contracted in
another process.

e Between the balancing capacity and the balancing energy,
GCTs contracted bids need to be coordinated by the BSPs or
the TSOs and DSOs depending on the market design applicable
to the corresponding member state. In the event the energy
bids do not correspond to the contracted capacity, or so-called
free bids, coordination shall be ensured by the BSP.

e Most importantly, after GCT has been reached for all
processes, different MOLs will run in parallel, some of them at
European level, as established by the GL EB. Coordination
between the processes or platforms is needed to the extent
possible to eliminate the risk of DFR being activated in opposite
directions in two different bidding processes. Such
coordination allows TSOs and DSOs to set limitations on DFRs
activating bids for congestion management issues, thus
automatically updating bids in the other MOLs without the
intervention of the flexibility provider.
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2.4.2 | Which information flows are | Coordination of processes and information exchange by TSOs
necessary between different | and DSOs is key to guaranteeing optimal use of resources and
actors in the different | System security
timeframes, in  particular . Activation of DFR within the balancing
between System Operators? or congestion management process shall not

negatively impact the other processes. Therefore,
TSOs and DSOs shall be able to set limitations or
activate DFR to solve congestions considering the
geographical location of the assets in a bid. Also, the
availability of contracted balancing reserves to TSOs
must not be endangered.

. Coordination between System
Operators on activation of flexibility providers’ bids
and possible limitations is essential especially close to
real time.

2.4.3 | How to define the flexibility | DSOs and TSOs need to assess the potential needs for DFR in
products for congestion | their network for congestion management. Where
management? implemented, suitable products should be defined jointly by

DSOs and TSOs before NRA approval, in order to facilitate
standardization for efficiency purposes. A certain degree of
flexibility may be needed to allow for more local specificities or
certain technical parameters in implementation.

2.4.4 | How to deal with grid | Grid prequalification is an important step to ensure

constraints while minimising
limitations on bids? / How to
build a
management market?

congestion

coordination between different system and grid needs.

Congestion management services market should provide a
sustainable  market-based solution for dealing with
congestions, in a dynamic and efficient way, developing new
services. The market design should strive to minimize the
number of different bidding processes to answer all needs. At
least, all congestion management needs, both for TSO network
needs and DSO network needs, should be fulfilled by a
common bid submission process, in coordination with the
balancing bidding process.

Removal of additional barriers in the system

3.1

Which  other barriers or
contradictory signals exist?
How can they be overcome?
(e.g. network tariff

design patterns etc.)

certain

Independent aggregators should have access to congestion
management market

Market power

4.1

How does the use case for
congestion management (at

The liquidity of congestion management services market
should be a priority, and carefully taken into account in the
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distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

design chosen. When a local situation leads to market power,
regulated long term contracts may be considered in order to
avoid market power situations.

NB: depending on the situation and amount of congestion
management required, other approaches than market-based

may apply.

Regulatory oversight is needed.

Unbundling is an issue, as there is a risk for market

manipulation with local markets.

Answers to questions Package 2: Framework arrangement

Overview

1 What are the market
models/competition relations
between different players?
(General  description,  with
details covered below)

Measurement and validation (incl. baselining)

2.1 How is the baseline | The flexibility requesting party determine the baseline
determined and who does | methodology. It can be defined at national level.
this?

2.2 Do different markets use the | Yes, national design
same baseline methodology?

2.3 How is the flexibility action | The flexibility action is validated by the party who bought it
validated and who does this? and activated it.

2.4 Who is notified about the | The flexibility action is notified to the flexibility service
flexibility action? provider, the impacted SO(s) and the BRP.

2.5 Is information from sub-meters | Yes.

used?

Sub metering (private or DSOs installed meter) should be

42






Version 1.2 - 09/04/2018

allowed to verify the delivered flexibility; data to be compliant
with TSO/DSO expectations

Information exchange and confidentiality

3.1 How is information exchanged, | D.1.
centrally or between parties?
3.2 What information is exchanged | Delivered energy to the FSP
and to whom?
Imbalance settlement with BRP
Notification of activation of bids by TSO/DSO
3.3 How is commercially | Aggregated information could be a solution
confidential information
protected?
3.4 Are there perceived gaps in

information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | If one platform, SOs are responsible for non contradictory
delivery? signals. If several non coordinated platforms, the FSP takes the
risk of contradictory actions and is exposed to penalties. In the
end, grid users bear the risk of non delivery (outage) but this
risk is passed on to FSP through penalization schemes
4.2 How are energy flows | close to RT:imbalance adjustement

accounted for?

Economic effects and financial flows

5.1

Is compensation paid and

how?

Yes, transfer energy regime in line with CEP article 17
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5.2

Is it mandated?

4.1 Consumer rights and contractual arrangements (incl. aggregators and residential

customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

6.3

What is in place to provide
increased trust in the service
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer protection
laws, etc

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
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aggregators for similar services
easily comparable?

Link between implicit and explicit DR

7.1 Are  potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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25 Use Case 4: Current market design - Explicit participation of DR in the French
DA/ID and balancing market through independent aggregators

Identification

Name of the

use case (as per EG3 | Explicit participation of DSR in the French DA/ID

interim report) and balancing market through independent

aggregators

Number of the use case (as per EG3 | 4

interim report)

Submitted by: association name | ENTSO-E

represented on EG3

Submitted by:
representative

contact nhame of EG3 | Mathilde Lallemand

Submitted

address of EG3 representative

by: contact email | mathilde.lallemand@entsoe.eu

Written by*: author name Hélene Robert, Benjamin de Boissezon

Written by*: author email address | helene.robert@rte-france.com,

benjamin.deboissezon@rte-france.com

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective

Foster participation of DSR in the electricity market.

Scope

Since 2007, France has implemented an ambitious program to address all regulatory and
technical barriers to DSR integration in the market. This program resulted in a market
organization that allows direct participation of DSR to wholesale (DA and ID) and
balancing markets under equivalent conditions as generation. Interactions with suppliers
and balance responsible parties are neutralized. Independent aggregators can freely
contract with consumers without consent of the supplier and can pool flexible assets to
maximize reliability. Commercial confidentiality of the aggregator’s activity is ensured.
The TSO acts as a neutral third-party and controls the activated energy based on data
from DSOs and qualified market parties. Several baseline methods are applicable for
different types of consumers.

This program has led to major results, with several new entrants and intense competition
for the DSR potential, leading to significant benefits for the consumers such as reduced
procurement costs for balancing capacity.
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Member France

states

covered

Status  and | Effective since 2013 (DA/ID market) and 2007 (balancing mechanism)
timelines

Stakeholders

Independent DSR operators, BSPs, BRPs, Suppliers, DSOs, TSO

Available
deliverables

Terms and conditions resulting from national consultation and NRA’s approval

NEBEF rules (participation of DSR in DA/ID market)

http://clients.rte-
france.com/lang/an/clients traders fournisseurs/services clients/regles.jsp

Balancing terms and conditions

http://clients.rte-
france.com/lang/an/clients traders fournisseurs/services clients/dispositif nebef.jsp

Other
relevant info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO

acquisition of flexibility

DA/ID markets (NEBEF mechanism) Balancing market
1.1 Who are the main | BRPs are the main users of | The TSO uses balancing services
users and | flexibilities in the DA/ID timeframes. | (capacity and energy) provided by
providers of Balancing Service Providers to
flexibility and for | DSR operators are enabled to | ensure system balance.
which purposes? provide flexibility to the market
from any type of consumption site, | Every consumption site in France is
even if they do not have a | enabled to provide balancing
contractual agreement with the | services, regardless of its size or
suppliers of the sites where they | connecting grid (transmission or
operate DSR actions. The impact on | distribution).
the supplier is neutralized as
described below. The sites can either participate
directly to the balancing market or
through an aggregator.
1.2 How to design products:
1.2.1 | How to define | - The products should comply the
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products needed
for balancing and
congestion
management?

following criteria :

- fit the
system operator’s technical
needs (otherwise no use) ;

- match with
physical capabilities with
the assets (otherwise no
liquidity).

In France, in order to improve
liquidity for congestion
management, the balancing bids
contains locational information and
can be wused by the TSO for
transmission congestion
management.

Bids are based on aggregates. As of
today, the whole aggregate is
activated. If this aggregate is
localized in the relevant area, the
bid can be used for congestion
management. If the aggregate
contains sites that are outside the
relevant area, the TSO can ask the
aggregator to reshape the aggregate
so that it fit the locational need (but
this is not mandatory).

In some situations, the aggregators
are not able to split aggregates
(because it reduces the reliability of
their bids or it’s uneconomic). Thus,
for the future, an evolution of the
balancing terms and conditions is
discussed that would allow the TSO
to use only a part of an aggregate to
deal with grid constraints.

1.2.2 | How to ensure a | The traded products should be the same regardless of the technology (DSR,
non- storage, generation).
discriminatory
product design on | Technical expectations associated with the products should be made clear.
all markets?
Control procedures (prequalification and monitoring) of these technical
expectations should also be explicit and be consistent for every
technologies.
1.2.3 | What would be Most of the processes on which DSR

the requirements
for these
products?

actions are taken (industrial process,
heating...) can be negatively affected
if the activation is too long. Thus, in
most cases, DSR assets have a
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limited stock of for

activations

energy

In order to build a “DSR-friendly”
market, this aspect has to be taken
into account when  defining
balancing or congestion
management capacity products.

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be | The flexibility is activated by the DSR | The TSO sends an activation order to
activated? operator based on the energy blocks | the BSP which then forwards it to
Connection sold on the market. Activations are | the consumption sites.
between buyer | notified to the TSO before real time.
and flexibility | The TSO provides before real time | In parallel, the TSO provides real
provider, or go | information on the activation to the | time information on the activation
through  system | connecting DSOs. to the connecting DSOs.
operators?

1.3.2 | How to organise | To value DR activation on energy | As of today, the TSO is responsible
pre-qualification markets, the aggregator need a | of the product prequalification
requirements? “technical agreement”. This | process (validate that the aggregate

agreement, delivered by the TSO, | can technically deliver the expected

validates that a dedicated | balancing product).

“command chain” is set up to

activate DSR and that the consumer | Product prequalification consists in

effectively reacts to the DSR signal. activation tests and administrative
procedures organized by the TSO in

Moreover, for household | direct relation with the BSP.

consumers, if data used is provided

by the aggregator through its own DSOs are involved for the provision

boxes or systems, these data | of meter data and contractual data

measurement tools and | (sites ID, BRP, supplier...) to the TSO.

transmission systems have to be

qualified by the TSO after audits. As foreseen by SOGL and EBGL, the
DSOs will be involved in the grid
prequalification process (validate
that the balancing product delivery
is compatible with a safe grid
operation in different situations).

1.3.3 | How to define | Four methods can be applied in | Three methods can be applied in
effective France in DA/ID markets : France (each method is relevant for
baselines? a different category of consumption

- taking as
reference the minimum
value between reference

before the activation and
reference after the

activation

- taking
reference the sum of each
baselines (only for

as

sites

site):

- taking a
reference just before the
DSR activation ;

- defining a
baseline based on historical
consumption;

- defining a

49






Version 1.2 - 09/04/2018

profiled entities)

- defining a
baseline based on historical
consumption;

baseline based on

forecasts.

- defining a
baseline based on
forecasts.

1.4 Which market places for flexibilities:

1.4.1 | On which | After having sold the corresponding | For balancing actions : from cross
timeframe do | energy (NEMO or OTC), aggregator | border intraday gate closure time
these markets | declares the NEBEF programme to | (H-1) to real time
operate? the TSO from D-1 to at least 1 hour

prior the DR activation. For congestion management : from
D-1 to real time

1.4.2 | How to ensure | The DA/ID market in France is | Markets coordination is key to
user-friendly equally open to DSR and generation. | ensure that a flexibility is valued at
market place | Indeed, the curtailed energy is | most.
where a flexibility | credited (considered as if generated)
service  provider | in the portfolio of the DSR Operator, | As described before, TSOs can use
can value its | and deducted (considered as if | balancing bids for both balancing
product at most? | consumed) in the portfolio of the | and congestion management. Thus,

BRP of the curtailed consumers. a flexibility provider bidding in the
balancing market can value its
The DSR Operator can then access | product for both purposes, with an
energy markets by selling the energy | increased chance of being activated.
which has been credited in its | At the same time, he does not take
portfolio. the risk of being activated twice or
inconsistently because the TSO
ensures the coordination between
both uses.
This concept could be expanded to
distribution congestion
management.

1.4.2 | Which  solution: | Given that DSR has an open and | Several technical solutions can be

one explicit access to ID and DA markets, | implemented to ensure the

platform/several
platforms? How to
coordinate?

DSR
optimization at European level, and
contributes to market integration.

also  contributes market

coordination of flexibility uses by
System Operators.

In France, the balancing market
technical and contractual framework
is already used for both balancing
and congestion management. It is
the result of a wide consultation
among market parties and could
serve as a basis to centralise real
time use of flexibilities by system
operators.
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2.1

Which data and information
are needed by the different
market actors and in which
timeframes?

2.2

How should data be made
available?

2.3

What tasks
facilitators
qualification,
etc.?

should market
do? (Data,
measurements,

At the NEBEF declaration
stage:

AGR declares the NEBEF
programme to the TSO, which
controls it using contractual &
financial situation of the AGR
and checks the conformity of
the program with the baseline
method used for the entity.

Then the TSO sends the
“valided” NEBEF programme
(within minutes after
reception) to the aggregator,
to DSOs (part of the
programme attributed to the
DS0), to the BRPs (part of the
programme attributed to the
BRP)

At the activation control stage

The TSO gathers data its
meters, from DSOs meters
(for equipped  with
communicating meters able

sites

to send 10’ load curves), or
from “qualified” aggregators
systems (if no data provided
by DSO).

After energy curtailment
calculation and allocation, the
TSO provides aggregators,
DSOs, BRP with the NEBEF
volumes on each stakeholder
perimeter.

EBGL provides a description
of the expected publications
to stakeholders.

2.4

Coordination on activation and use of flexibility:

2.4.1

What the
coordination models?

are possible

In France, a centralized approach is implemented.

The TSO has a direct link with the market parties providing
flexibilities, regardless of the voltage level of the sites
participating in the balancing services.

The TSO uses flexibility for either balancing or congestion
management and distributed ex-ante, real time and ex-post
information to the connecting DSOs.
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2.4.2

Which information flows are
necessary between different
actors in  the different
timeframes, in  particular
between System Operators?

Ex ante (M-1) : DSOs are informed on which sites are
participating to balancing services

DSOs provided master data/contractual data on these sites to
the TSO.

Real time : DSOs are informed of the activation orders sent by
the TSO to BSPs

Ex post : TSOs provide DSOs with a recap of activations orders
sent that could have affected the power flows on their grid.

DSOs provide TSOs with meter data for the TSO to implement
performance control (at the scale of the balancing service
providing aggregate).

243

How to define the flexibility
products for congestion
management?

Consistency between balancing products and congestion
management products is a plus (as described above).

Definition of congestion management products should also be
flexible in order to cope with specific grid situations and
maximize liquidity.

In France, specific balancing products are used by the TSO to
solve transmission constraints. These products allow the BSP to
precisely declare the physical capabilities of the assets. This
ensures that (i) all assets are able to participate to congestion
management and (ii) the TSO has a clear insight in the
expected physical delivery on the grid.

2.4.4

How to deal with grid
constraints while minimising
limitations on bids? / How to
build a congestion

management market?

In order to minimise the limitations of bids, these limitations
should be decided close to real time, based on reliable
forecasts of the power flows. A long term grid prequalification
process could lead system operators to increase limitations
compared to the amount effectively needed in real time. A
process where the SO could mark bids as “restricted” closer to
real time (based on grid studies performed on DA or ID) would
limit the impact on the market.

Removal of additional barriers in the system

3.1

Which  other barriers or
contradictory signals
How can they be overcome?
(e.g. certain network tariff

design patterns etc.)

exist?

Market power

4.1

How does the use case for
congestion management (at

One mitigation measure of the market power issue could be
the fusion of balancing and CM bids. In this case, the flexibility
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distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

providers is incentivised to bid at a lower cost in order to be
selected in the balancing merit order list. This bid would then
be available for SO for congestion management. This could
reduce the opportunity to increase the price due to local
market power.

Answers to questions Package 2: Framework arrangement

Overview

1 What are the market | Market organization allows direct participation of DSR to
models/competition relations | wholesale (DA and ID) and balancing markets under equivalent
between different players? | conditions as generation.
(General  description,  with

details covered below)

DSR aggregators can freely contract with consumers without
the agreement of their supplier. Commercial agreement
between DSR operator and BRP/Supplier of the impacted
consumers remains an option.

By default, a regulated framework applies, with provisions to
define the settlement between the DSR operator and the
BRP/supplier of the impacted consumers

TSO acting as a neutral third party (licensing DSR operators,
response measurement (with baseline
accounting of energies and

demand
methodologies),
settlements).

financial

Measurement and validation (incl. baselining)

2.1

How is the baseline
determined and who does

this?

The baseline is determined according to a method, at the
choice of the aggregator, among several approved

methodologies.

Balancing mechanism: 3 methods applicable (“forecast”,
“historical” and “simple rectangle”)

DA/ID market: 4 methods applicable (“forecast”, “historical”

» u

and “double reference rectangle”, “site to site rectangle”)

These baseline methodologies are proposed by the TSO,
discussed with stakeholders and approved by the regulator.

The TSO is responsible for the demand response measurement,
based on baseline methodologies.
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2.2

Do different markets use the
same baseline methodology?

Among the 5 applicable baseline methodologies, two of them
(“forecast method”, “historical method”) can be used both in
the DA/ID market and in the balancing mechanism with some
specific adaptations to each market.

2.3

How is the flexibility action
validated and who does this?

In DA/ID market (=NEBEF), the process is the following:

1. Aggregator sells the energy on day ahead or Intraday
markets

2. Aggregator declares the NEBEF programme to RTE up
to 1 hour before the activation

3. RTE validates the NEBEF programme and sends it to
aggregator, BRPs & DSOs. This validation consists in
verifying that the planned flexibility action has been
done correctly (validation of the volume through
measurement and baseline methodology).

In balancing mechanism, the process is similar:

1. Aggregator submits offer to the

balancing mechanism
2. RTE activates this offer if needed
3. DSOs are notified by RTE

The activation control is performed by RTE, based on the
baseline methodologies mentioned before.

2.4

Who
flexibility action?

is notified about the

The aggregator, the BRPs and the DSOs are notified.

2.5

Is information from sub-

meters used?

DSR activation is mainly measured using TSO and DSO data.

Alternatively, if no TSO or DSO data available, data collected by
the aggregator systems can be used, provided the aggregator
has obtained a “qualification” for its data measurement and
transmission system. This qualification process verifies that the
aggregator system is in line with some requirements, about
technical metering norms, commissioning & maintenance,
quality processes... The qualification is delivered by the TSO
after an audit, based on documentation provided by the
aggregator + “on-sites” audits to verify the conformity of the
installations.

Information exchange and confidentiality

3.1

How is information exchanged,
centrally or between parties?

Information is gathered by the TSO and distributed to relevant
market parties
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3.2 What information is exchanged | -
and to whom?

3.3 How is commercially | The TSO acts as a neutral third party, and in this way protects
confidential information | commercially confidential information. In particular, the TSO is
protected? responsible for demand response measurement, and for

accounting of energies and financial settlements. In that way,
the TSO in charge of building such a “Chinese wall” between
competitors.

3.4 Are there perceived gaps in | No gap

information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | In case of non-delivery, penalties will be applied to the DSR
delivery? operator (DA/ID) and the BSP (balancing).
4.2 How are energy flows | In DA/ID market (NEBEF), energy curtailed by DSR Operators is

accounted for?

transferred from the BRP of curtailed consumers to the BRP of
DSR Operator (as if it had been generated by the DSR Operator
and consumed by curtailed consumers). Hence, NEBEF
neutralizes the “imbalance” induced on the BRP by the DSR
activation (imbalance adjustment).

Economic effects and financial flows

5.1 Is compensation paid and | The “transfer of energy” mentioned below is then financially
how? settled either at the conditions of a contractual agreement
between the BRP/Supplier and the DSR Operator, or at the
predefined conditions under a regulated framework.
5.2 Is it mandated? It is required by law.

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers

No info available

(Commercial confidential information, free choice)
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and aggregators?

6.2 Are consumers required to | No, in France, DSR operators have a legal right to access
tell/need consent from their | consumers without the agreement of their supplier
supplier before contracting
with an aggregator?

6.3 What is in place to provide | First, the TSO is in charge of licensing aggregator for their
increased trust in the service | participation to DA/ID market and/or to balancing mechanism.
consumers receive from | This ensures that the aggregator agrees and respects the
Aggregators e.g. is there a | participation rules to these markets.

Code of Practice, data security

protocols, consumer | Then, the relationship between aggregators and consumers is

protection laws, etc a contractual one. Hence, consumer protection laws and the
French Code of Commercial law apply. Moreover, the
increasing competition of DSR participation in markets will also
ensure an increasing trust in the provided service.

6.4 How does the aggregator | No info available
inform the customer about the
service provided, especially in | (Contractual information)
what format and how often?

6.5 When in a contract with an | Depending on the contractual conditions between consumer
aggregator, can the consumer | and aggregator
override a curtailment of his
consumption? If yes, is there a
penalty?

6.6 Does the aggregator provide | Sometimes aggregator provides flexibility management
hardware? Does he charge for | services, and this could be provided through hardware.
it and is the aggregator
handling customer service with | The conditions of this service/technologies providing depend
regards to hardware? on the contractual conditions between consumer and

aggregator

6.7 Where do consumers access | A list of all certified aggregators is publishes on the TSO

information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services

easily comparable?

website.

Moreover the TSO provides potential DSR providers with
regular and general information about the markets and/or
mechanisms open to DSR, and about the conditions of
participation to them.

But actual earnings remains confidential (due to contractual
relationship between AGR and consumers). Actually,
aggregators are generally chosen by industrial consumers
through competitive bidding processes.

Link between implicit and explicit DR
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7.1 Are  potential interactions | -
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.

Major results, with several new entrants and intense competition for the DSR potential,
leading to significant benefits for the consumers such as reduced procurement costs for
balancing capacity.
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2.6 Use Case 5a: National project - Joint TSO-DSO use case: Use case on - Using
distributed flexibility in the balancing market facilitated by a joint T/DSO datahub

in Belgium

Identification

Name of the use case (as per EG3
interim report)

Using distributed flexibility in the balancing market
facilitated by a joint T/DSO datahub in Belgium

Number of the use case (as per EG3 | 5

interim report)

Submitted by: association name | ELIA

represented on EG3

Submitted by: contact name of EG3 | HANS VANDENBROUCKE

representative

Submitted by: contact email
address of EG3 representative

hans.vandenbroucke@elia.be

Written by*: author name

HANS VANDENBROUCKE

Written by*: author email address

hans.vandenbroucke@elia.be

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Using distributed flexibility in the balancing market facilitated by a joint T/DSO

datahub in Belgium

Objective Demonstration of TSO-DSO cooperation in facilitating market access and ex-post

settlement of activated flexibility volumes. Both TSO and DSOs have set up a joint data
hub enabling the collection of metering data, calculation of delivered volumes and
communication of activated volumes to respective market parties.

Scope mMFRR services provided by (independent)aggregators

Member Belgium
states covered

Status and | Operational
timelines

Stakeholders TSO, DSOs, federal and regional regulators, market parties such as BRPs, BSPs and

suppliers
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Available Public design notes, regulatory documents such as BRP-contract, BSP contract
deliverables
Other Federal law voted on Transfer of Energy allowing financial compensation between BSP

relevant info

and supplier for activated flexibility.

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | ELIA is flexibility requesting party (FRP), market parties such as
providers of flexibility and for | (independent) aggregators are providers of flexibility for mFRR
which purposes? services.

1.2 How to design products:

1.2.1 | How to define products | ELIA defines mFRR products in line with European standard
needed for balancing and | products. ELIA has differentiated between a standard product
congestion management? and flexibility products, dedicated to demand side response.

However, latter product will evolve towards standard product.

1.2.2 | How to ensure a non-| Standard product is generic and prescribed by European
discriminatory product design | standardized products. At national level, (technical i.e. product)
on all markets? prequalification can be different as technology/asset

dependent. However, the finality (product delivery) is generic,
technology neutral and independent of voltage connection
level.

1.2.3 | What would be the | Cf. European discussion such as MARI (xb mFRR) and Picasso
requirements for these | (xb aFRR) products. ELIA/TSO prescribes and verifies the
products? technical (product) prequalification criteria, based on SOGL

obligations.

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | Activation is based on a techno-economical merit order

Connection between buyer
and flexibility provider, or go
through system operators?

selection taking into account 1. grid constraints (technical
criterion) and 2. Price (i.e. economical criterion). Flexibility
Requesting Party (FRP) always activates directly with the
flexibility services provider (FSP) via FRP-FSP model. In case of
balancing services, this a a TSO-BSP model (both when
activating T/DSO connected flexibility assets). For local
congestion, a FRP/FSP model applies as well, but here, pending
national solution, a TSO can choose to activate DSO connected
flex via DSO but then isues such as liability, settlement and
merit order selection need to be clearly agreed between TSO
(buyer of flex) and DSO (service provider to TSO). In both cases
(where TSO an DSO buy) DSO-connected flex for local
congestion (or balancing in case of TSO), a coordination is
needed with respect to availability of bids in either balancing
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order book (managed by TSO) and local congestion order book
(managed by TSO and /or DSOs).

- In this use case, activation is called
upon by TSO (as it is a mFRR market) directly to the
BSP (TSO-BSP model)

1.3.2

How to  organise  pre-
qualification requirements?

Technical prequalification needs to be organised in timely
matter and is subject to TSO (for balancing) requirements , in
line with SOGL obligations. For local congestion, a coordination
between TSO and DSO is needed to ensure level playing field in
activation, valuation and settlement of same flexibility (for
different FRPs.) TSO provides technical pre-qualification. DSO
check if delivery point is compliant with grid constraints in a
static way providing a colour indication (green/red) as part of a
so-called Network Flex Study (NFS). The latter is a precondition
to participate to delivery of mFRR services if a delivery point is
DSO-connected. Signature of a FSP-DSO contract is mandatory
prior to delivery of flex services to TSO. This contract details
inter alia the NFS.

1.3.3

How to define effective

baselines?

In close coordination with stakeholders allowing a set of
baselines matching best the profile of the underlying assets.
Baseline (methodology) will require NRA approval to ensure
level playing field. Not the individual baseline itself but the
method is relevant as we might have individualized baselines.
What is important is to perform an ex post check on the
accuracy of the used baselines = monitoring. In this use case of
mFRR, ELIA /TSO defines the baseline methodology and
TSO/DSO calculate the baselines for its respective T/DSO
delivery points using the metering data in the joint datahub.

1.4

Which market places for flexibilities:

14.1

On which timeframe do these
markets operate?

- Balancing, DA, ID markets = European
level organised markets, incl. compensation bids for
congestion activations

- Strategic Reserves (adequacy)

markets (national level)
- local congestion markets (local level)

- In this use case, it is mFRR market

1.4.2

How to ensure user-friendly
market place where a
flexibility service provider can
value its product at most?

- By providing a single interface towards
end customer where he can value his flex. Today, end
customer can access the organised DA/ID markets via
his BRP. The xb Balancing market can be accessed by
his BSP. Local congestion markets are accessible either
directly (as FSP) or via his FSP.

- It is important that TSO/SO coordinate
the use of flex for congestion mngt (TSO/DSO) and
balancing (TSO), this occurs at the national level taking
into account legacy systems/procedures

- In this use case, T/DSO mFRR-flexibility
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is offered an a so-called Bidladder platform (TSO
operated).

1.4.2

Which solution: one
platform/several  platforms?
How to coordinate?

- One (Bidladder) platform towards the
customer (for balancing and local congestion) for
submission of bids is preferred (taking existing local
market design and legacy systems into account!); after
submission, a smart selection, using grid constraints,
must filter available bids for local congestion mngt
and possibly a targeted call for ad hoc bids using
geographical boundaries as criterion for targeted bids.

- At this stage, no discussion on
organised bid collection for local congestion mngt has
taken place

Facilitation of Demand Response

2.1

Which data and information
are needed by the different
market actors and in which
timeframes?

Each bid must contain locational information for each
participating delivery point (a bid consists of a configuration of
possible activated delivery points). Grid constraints filtering
against this location info is necessary prior to selection. To
maximize successful bidding by BSPs/FSP, transparent
information  towards BSP/FSP is needed revealing
geopgraphical areas where delivery points can be used (eg.
Congestion risk indicator).

1. BSP needs delivered volume data per
delivery point (effectively delivered volumes) and per
bid level to check performance and ensure internal
settlement with providers. ELIA sends this this
information to BSP using delivered volumes calculated
in joint datahub. TSO calculates delivered volumes for
TSO-connected delivery points (in flexhub), DSO for
DSO-connected delivery points (in flexhub) and TSO
aggregates this information at bid level to BSP (within
TSO). TSO provides information of activation data
(which delivery points was used in a bid activation to
flexhub).

2. Suppliers needs delivered volume,
aggregated at portfolio level (to ensure
confidentiality) to ensure financial compensation with
respect to transfer of energy. This information is
constructed within flexhub using delivered volumes,
calculated within flexhub, and activation data
provided by TSO.

3. BSP source (ie BRP of supplier
supplying the delivery point with energy) needs
delivered volume aggregated at portfolio level (to
ensure  confidentiality) to ensure financial
neutralization of impact on BRP portfolio with respect
to transfer of energy. This information is provided by
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TSO.

BRP of the BSP needs delivered volume
data per bid level to check performance and ensure
internal settlement with BSP in case of under delivery.
In such a case, the financial penalty for the BRP equals
a negative imbalance. This is the results of the delta
between assigned requested volume and (calculated)
delivered volume. Delivered volume is calculated
using baseline minus metered energy volumes per
delivery point. This information is provided by TSO.

BSP provides TSO with information on
which delivery points have effectively been used in a
bid activation, to ensure proper inclusion of delivery
points in the calculation of the delivered energy.

DSO needs information on requested
volumes (i.e. activation data) to monitor grid impact in
real time. This is provided by TSO receiving this data
within 3mins after bid activation for the BSP.

Information under 6. is used by TSO to
inform the BRP source (at aggregated level) of the
expected impact on his portfolio within 15min after
bid activation

TSO informs BRP source within 15 mins
after bid de-activation of aggregated estimated impact
of bid activation on its portfolio, using information
from the BSP that needs to submit this information
within 3mins after de-activation.

2.2

How should data be made
available?

Cf. 2.1

2.3

What tasks
facilitators
qualification,
etc.?

should market
do? (Data,
measurements,

TSO and DSO collect gh metering data in existing systems and
send these data to flex hub (= joint TSO/DSO datahub).
TSO/DSO perform baseline calculation using these gh metering
data. Delivered volumes are used based on validated metering
data (in M+1). TSO executes performance control of balancing
services as FRP. TSO calculates and sends out balancing data to
BRPs TSO and DSO sends delivered energy volumes out to
Suppliers and BSP for financial compensation purposes. This is
done by the joint flexhub.

2.4

Coordination on activation and use of flexibility:

2.4.1

What the
coordination models?

are possible

Cf. 2.3

2.4.2

Which information flows are
necessary between different

Cf.2.3
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actors in  the different
timeframes, in  particular
between System Operators?

2.4.3 | How to define the flexibility | Subject to TSO/DSO decision as FRP but same flexibility, used
products for congestion | for congestion mngt as TSO or DSO level, should be valued in
management? the same way (ie. using harmonized baselines). This requires

joint coordination to ensure level playing field for flexibility if
activated for same finality of congestion mngt.

244 | How to deal with grid | Grid constraints must be checked against locational

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

information available in each bid. Each delivery point in a grid
constrained area should lead to cancellation of bid. To
minimize this risk, transparent information of grid constraints
should be given at a proper granularity level. This will allow
BSP/FSP to submit bids which are compliant with grid
constraints and avoid cancellation of bids. Latter is creating
operational risk for both T/DSO and B/FSP. Timing of grid
constraints must be studies: enough in advance to prepare bid
submission but not too early to avoid gaming risk. Importance
of firmness deadline for XB BAL bids (GCT -1hr -> no possibility
to change bids anymore) leading to publication of grid
constraints around eg. XB BAL GCT -2hrs (as TSO/DSO needs to
identify any grid constraints duly in time so BSP/FSP ca react
and construct proper compliant bids)

Removal of additional barriers in the system

3.1

Which  other barriers or
contradictory  signals
How can they be overcome?
(e.g. certain network tariff

design patterns etc.)

exist?

Market power

4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
operators  of
distributed resource generate

how could

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

- One must avoid the collection and
prioritized use of distribution connected flexibility for
DSO-congestion. Balancing, ID and congestion are
occurring concurrently. It has no use to fragment use
of flexibility as customer should be able to access all
markets which bring him additional value. Therefore,
coordination is imminent.

- DSO connected flex can be useful for
TSO congestion mngt and therefore a TSO should have
access and visibility on these flexibilities. This is
already the case for balancing.

- The way how this flex is activated for
local congestion mngt can be organised nationally,
taking legacy systems/procedures into account (TSO-
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FSP model or TSO-DSO-FSP-model). In any case,
TS_BSP model applies for balancing.

Answers to questions Package 2: Framework arrangement

Overview

1 What are  the market | Cf. answers to section C. In general, balancing market is
models/competition relations | operated by TSO in a TSO-BSP model. For congestion mngt,
between different players? | options exist based on national level. Compensation of
(General  description,  with | congestion bids should be executed at control area level as it is

details covered below)

restituting a system imbalance (due to congestion bid
activation). This can be done by DSO or TSO using bids on the
TSO operated merit order for balancing.

Imbalance calculation and settlement is performed by TSO.
BSP settlement is done by FRP (in casu TSO).

Baseline methodology determination is proposed by FRP (ie
TSO for balancing and T/DSO for local congestion mngt -->
aiming at coordinated baselining for same flex used by eithers
TSO or DSO)

Communication of aggregated delivered energy volumes for
dealing with transfer of energy between Suppliers and FSPs
can be operated jointly by TSO and DSOs (cf. flex hub in this
use case)

Measurement and validation (incl.

baselining)

2.1 How is the baseline | Flexibility Requesting Party (FRP) determines the baseline,
determined and who does | subject to NRA approval, ie. TSO for balancing, T/DSO for local
this? congestion mngt.

In this use case the mFRR-baseline is calculated by TSO for
TSO-delivery point, by DSO for DSO-delivery points using
T/DSO gh-metering data, collected in the flexhub.

2.2 Do different markets use the | No, mFRR has portfolio of bselines, aFRR has different set of

same baseline methodology? baselines, local congestion mngt can have another set of
available baselines. Baseline must fit the finality of the flex
activation (a/mFRR, congestion mngt, SR) and should be
appropriate with underlying characteristics if the providing
asset.

2.3 How is the flexibility action | FRP validates flex activation. Hence, TSO for balancing, T/DSO

validated and who does this?

for local congestion mngt.
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2.4 Who is notified about the | Cf. 2.1
flexibility action?
2.5 Is information from sub-meters | ELIA allows submetering for mFRR-delivery. Hence,

used?

submetering data are used for settlement of BSP activation
and BRP imbalance settlement.

Information exchange and confidentiality

3.1 How is information exchanged, | Information is collected between parties: TSO collect TSO-
centrally or between parties? metering data and submits to flexhub, idem for DSO. TSO and
DSO have operational execution agreement for calculation of
delivered volumes based on TSO defined baselines (as mFRR
activation)
3.2 What information is exchanged | Cf. 2.1
and to whom?
3.3 How is commercially | By aggregation, (legal obligation)
confidential information
protected?
3.4 Are there perceived gaps in | no

information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1

Who bears the risk of non-
delivery?

BSP via performance control and asignment of a negative
imbalance to BRPbsp in case of unerdelivery.

In case of overdelivery, the delivered volume is capped to the
requested volume. Hence, any overdelivery is considered as
being part of the BRPsource.

- Each end customer declares to ELIA a
maximum flex volume per delivery point: any
overdelivery above this limit is considered as not being
part of the BSP activation (as he was not entitled to
this flex).

- Overdelivery at bid level will result in
capping at requested volumes (by TSO) and a pro rata
assignment of overdelivery to the respective BRPs
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(using the effective delivery of the delivery points in
the bid. As such, a BSP has no interest in overdelivery.

4.2

How are flows

accounted for?

energy

BRPsource is corrected for delivered energy

BRPbsp is assigned delivered energy and requested volume.
Delta is settled at imbalance price. No over delivery possible (cf.
4.1)

Supplier resp. BSP receive effective delivered volumes,
aggregated per gh and per BSP, resp. Supplier to alow financial
compensation for transfer of energy

BSP is settled by TSO

Fyi: DSO received activation data to allow for dynamic grid
constraint mngt.

Economic effects and financial flows

5.1

Is compensation paid and

how?

No, until 45min before RT BSP can change its bid. After this
deadline, bids are firm. ELIA has right not to select a bid when
this bid would cause congestion at TSO and/or DSO level
(leading to additional costs). BUT TSO is providing dynamically
congestion risk information to allow BSP to timely amend their
bid to maximize bid selection. DSO perform a static grid PQ
resulting in a green/red status for a delivery point.

5.2

Is it mandated?

no

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

NA

6.2 Are consumers required to | No, customer can contract flexibility with 3™ party without
tell/need consent from their | consent of their supplier/BRP (legally right)
supplier before contracting
with an aggregator?

6.3 What is in place to provide | T/DSO are neutral market facilitator and data managers.

increased trust in the service
consumers receive from
Aggregators e.g.
Code of Practice, data security
protocols, consumer

is there a
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protection laws, etc

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

NA

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

NA

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

Aggregato has installed smart boxes and/or (TSO/DSO
compliant) submeters.

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

NA

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

It is up to the customer to decide if he wants to value his flex
either via implicit or explicit or both. In latter case, availability
control (for contracted reserves) and activation control will
detect (and penalize) double selling.

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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Name of the use case (as per EG3 | Bidladder
interim report)

Number of the use case (as per EG3 | ??
interim report)

Submitted by: association name | CEDEC

represented on EG3

Submitted by: contact name of EG3
representative

Ludovica Sara FONDI

Submitted by: contact email
address of EG3 representative

ludovicasara.fondi@cedec.com

Written by*: author name

Didier Halkin

Written by*: author email address

Didier.halkin@ores.net

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective To improve the participation of DSO customer to TSO balancing products.

To check the risk of congestion linked to activations

Scope To allow the participation of DSO customer to TSO balancing products without risk of

congestion at DSO level

Member Belgium
states covered

Status and | Works since 2014 with yearly and monthly auctions and manual DSO processes. Works
timelines since 1/1/2018 with daily auctions and automated DSO processes thanks to a common

datahub for all DSO and TSO involved customers.

Stakeholders (bidladder it-self excluded from this description) DSO and TSO

Available Common T/DSO datahub and a common use

deliverables

Common (all DSO’s) methodology for check of congestion
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Other relevant

info

Congestion processes a

nd balancing processes can, until now, be treated separately.

Indeed, all the controls leads today to no congestion risk.

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | FSP (supplier or independent aggregator)
providers of flexibility and for
which purposes?
1.2 How to design products:
1.2.1 | How to define products | Mandatory network prequalification by the DSO
needed for balancing and
congestion management?
1.2.2 | How to ensure a non- | Unique prequalification rules, inclusive the repartition rules of
discriminatory product design | potential volumes leading to congestion
on all markets?
1.2.3 | What would be the | N/A
requirements for these
products?
1.3 How can a bid be qualified, activated and measured:
1.3.1 | How can a bid be activated? | Bidladder of out scope of this use case.
Connection between buyer and
flexibility ~provider, or go | A bid can be activated if the customer is prequalified and if his
through system operators? flexibility is known in the datahub.
1.3.2 | How to  organise pre- | Quarterly prequalification process for customers that wants to
qualification requirements? enter the balancing market (per connection point). Currently
limited to customers connected to the HV- or MV-grid.
In case of congestion risk, the network capacity available in the
congested zone is distributed among the flexible access points
(with a notice of 12 months for access points prequalified
before the congestion appeared)
1.3.3 | How to define effective | No baseline needed for congestion management.
baselines?
1.4 Which market places for flexibilities:
1.4.1 | On which timeframe do these | Quarterly prequalification.

markets operate?

Market operate on monthly or daily basis (till H-45’)
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1.4.2 | How to ensure user-friendly | Once prequalification is done, the FSP can access the market
market place where a flexibility | place for TSO and DSO customers.
service provider can value its
product at most?

1.4.2 | Which solution: one | One DSO prequalification process, one T/DSO datahub, and
platform/several  platforms? | one TSO balancing platform (for balancing product only)

How to coordinate?

Facilitation of Demand Response

2.1 Which data and information | For the prequalification process, the FSP introduces once a
are needed by the different | request for each new DSO customer. Needed information;
market actors and in which | mainly direction and volume of activation, and origin of the
timeframes? flexibility (consumption, production, emergency generator)

2.2 How should data be made | Manual
available?

2.3 What tasks should market | DSO prequalifies the flexibility.
facilitators do? (Data,
qualification, measurements, | DSO manages the flexibility access register of the concerned
etc.? DSO customers.

TSO manages the activation register (only balancing today)

In case of activation, DSO calculated the individual delivered
volume (in the datahub)

T/DSO communicate the results to the concerned parties

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible | Common datahub
coordination models?

2.4.2 | Which information flows are | The most important process involving TSO and DSO together is
necessary between different | the cascade of calculations in case of activations.
actors in the different
timeframes, in particular
between System Operators?

2.4.3 | How to define the flexibility | See 1.3.2

products for

management?

congestion
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244

How to deal with grid
constraints while minimising
limitations on bids? / How to
build a congestion
management market?

See 1.3.2

Removal of additional barriers in the system

3.1

Which other barriers or
contradictory signals exist?
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

Not at this moment (no congestion risk detected)

Market power

4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate
profits (e.g. to cover fixed

costs) when offering
congestion management
services?

See 1.3.2

Answers to questions Package 2: Framework arrangement

Overview

What are the market
models/competition relations
between different players?
(General description,  with
details covered below)

FSP and his own BRP (BRP of the FSP)
Supplier and his own BRP (BRP source)

Simplification are possible when different roles are taken by a
same party.

Measurement and validation (incl. baselining)

2.1

How is the baseline
determined and who does
this?

Depending the TSO product: Last 15’ or “X of Y method”
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2.2 Do different markets use the | N/A
same baseline methodology?

2.3 How is the flexibility action | Calculations in the datahub, activation control by the TSO,
validated and who does this? transfer of energy in the datahub and by the TSO

2.4 Who is notified about the | BRP source
flexibility action?

2.5 Is information from sub-meters | Is possible

used?

Information exchange and confidentiality

3.1 How is information exchanged, | From the central datahub
centrally or between parties?
3.2 What information is exchanged | Individual volumes to the FSP, aggregated volumes to the
and to whom? supplier and BRP
3.3 How is commercially | By aggregation and transfer of energy process.
confidential information
protected?
3.4 Are there perceived gaps in | Notyet

information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | The FSP
delivery?
4.2 How are energy flows | By the TSO to the FSP

accounted for?
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Economic effects and financial flows

5.1 Is compensation paid and | Transfer of energy process: perimeter correction of the BRP
how? source and BRP of the FSP + information to the FSP and the
supplier in case of bilateral agreement
5.2 Is it mandated?

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

Not known from TSO and DSO

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

No: ToE process make this unnecessary.

6.3

What is in place to provide
increased trust in the service
consumers receive  from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer

protection laws, etc

Legislation with the principles

6.4

How does the aggregator
inform the customer about the
service provided, especially in

what format and how often?

Not known from TSO and DSO

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

Not known from TSO and DSO

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with

FSP provided FSP-customer hardware. Different charging
models possible (not known by the DSO)
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regards to hardware?

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Not known from TSO and DSO

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Not at this moment. Only the possible combination of TSO
balancing products is described

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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3 EDSO

3.1 Use Case 6: Research study - DRIP

Identification

Name of the use case (as per EG3 | Demand Response in Industrial Production “DRIP”
interim report)

Number of the use case (as per EG3 | 6
interim report)

Submitted by: association name | innogy
represented on EG3

Submitted by: contact name of EG3
representative

Submitted by: contact emalil
address of EG3 representative

Written by*: author name Carmen Calpe

Written by*: author email address | Carmen.Calpe@innogy.com

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective The overall objective of this project is to reduce CO, emissions by facilitating the
integration of RES and contributing to energy efficiency in the electricity grid due to the
usage of the flexibility potential in the energy consuming process of large industrial
customers.

- Technical, economic and environmental evaluation of the
flexibility potential that is available in the energy consuming processes of industrial
customers.

Scope

- Demonstration of the potential (economic) benefits for the
customer due to the flexibility in energy consumption that will reduce CO,
emissions.

- Demonstration of the potential benefits that the customer’s
flexibility entails for energy retailers as well as electric network operators
(transmission and distribution), e.g. network stability at peak feed-in of RES.

- Definition of the certification prerequisites of the proposed
processes and development of a business model in order to facilitate market
acceptance of DR services and products.

75






Version 1.2 - 09/04/2018

- Informing different target audiences on project advantages and
risk, increasing the involvement of other industries and spreading the concept at
the national and international level.

Member
states covered

Germany (GE), Spain (SP) and The Netherlands (NL).

Status and
timelines

The project started in September 2012 and finished in February 2015.

Stakeholders

innogy? (grid operator), Essent (retailer), lIE-UPV (research centre), Energy Consulting
Allgau (certifier), Klingele papierwerke (industrial customer - Germany) and Campofrio
Food Group (industrial customer — Spain (x2) and the Netherlands).

Available Deliverables are public available at the project website www.drip-project.eu.
deliverables - B1-Market overview, stakeholder analysis and example business
models in Demand Response
- B1-Value pools and business models for Demand Response in
the industry
- B2-Report on the flexibility assessment
- B3-Report on interruption campaigns
- B4-Market handicaps for the implementation of Demand
Response
- B4-Guidelines for the prequalification of market agents involved
in the trading of DR resources. Certification prerequisites.
- B5-Roadmap- Demand Response from the customer point of
view
- B5-Roadmap- Final report and conclusions of the DRIP project
- C1-Report on the ecological and economic impact
- D1-Layman’s report
Other A simulation tool and a visualization tool:

relevant info

- The Simulation tool is an Excel spreadsheet to assess the effect
of DR actions and to evaluate the flexibility potential of customers. Economic and
environmental evaluations are performed taking into account customers’
participation in an operation market reducing or shedding their loads.

- The Visualization Tool is an application based on Microsoft
EXCEL® designed to help industrial customers in the identification of the flexibility
potential they may have, based on the abilities to manage their loads to get
modifications in their usual pattern of energy consumption. It is freely available
online, on the website of the Project.

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO

acquisition of flexibility

1.1 Who are the main users and | For this initiative, system operators (transmission and

2 At the time of the project was running, it was RWE Deutschland AG.
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providers of flexibility and for
which purposes?

distribution) are considered to be the main users in order to
guarantee the stability of the system at peak feed-in of RES and
to optimize the management of the networks.

On the other side, the main providers considered in the project
were the customer and the aggregator. Both of them are
interested in the potential economic benefits that they could
make providing DR resources.

1.2 How to design products:

1.2.1 | How to define products | A set of characteristics have been established, standardized
needed for balancing and | and validated in the project. Characteristics to define the DR
congestion management? products (DRPR) may include:

- Technical characteristics (amount of
power to be reduced or increased, duration of the action,
notification time in advance, etc.).

- Economic characteristics (settlement
procedures, evaluation methods for the Baseline, penalties,
etc.)

- Legal characteristics (confidentiality,
duration of the contract, etc.)

1.2.2 | How to ensure a non- | One of the most critical barriers is the lack of aggregators to
discriminatory product design | incorporate small and medium size flexible loads into the
on all markets? system. The role of aggregator needs to be promoted, which

would enable the participation of such DR resources in
operation services. Together with this issue, regulation needs
to be changed in order to allow the participation of customers
in reserve energy markets in the same conditions as
generators.

1.2.3 | What would be the | The requirements for the DR products would be the same as
requirements for these | the generator requirements, but this is not possible if
products? regulators do not allow the aggregation of loads.

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | A bid is activated through the Demand Response Energy
Connection between buyer | Service Trader (DREST). This is the normalized agent that
and flexibility provider, or go | physically allows Demand Response Providers (DRPV) and
through system operators? Demand Response Requesters (such as TSO, DSO, utility,

aggregator, etc.) to exchange demand response resources.

1.3.2 | How to organise pre- | The pre-qualification requirements are collected in the DR
qualification requirements? provider (DRPV) certification, which includes all the

parameters, which should be defined in the prequalification in

order to implement DR actions.

1.3.3 | How to define effective | This is usually a barrier difficult to overcome. The baseline
baselines? would be defined considering the physical parameters of the

processes involved in DR actions and the particularities of the
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electricity markets where DR resources are used.

1.4 Which market places for flexibilities:
1.4.1 | On which timeframe do these | Secondary control reserve (GE, SP): from 30 seconds to 15
markets operate? minutes
Minute control reserve, Quickly interruptible loads (GE),
Imbalance market (NL, SP) : within 15 minutes
Tertiary control reserve (SP): Within 15 minutes and maintain
for at least 2 hours
Market for interruptible loads (SP): From 0 to 2 hours
1.4.2 | How to ensure user-friendly | This goal is achieved through the certification of the Demand
market place where a flexibility | Response Energy Service Trader (DREST). It is the agent, which
service provider can value its | physically allows the interchange of demand response services
product at most? between the customer (Demand Response Provider) and a
Demand Response Requester (such as TSO, DSO, utility,
aggregator, etc.).
1.4.3 | Which solution: one | Several platforms. These platforms should be certified
platform/several  platforms? | according to the DREST prequalification. Each platform has to

How to coordinate?

be able to prioritise the requests of system operators and
other agents.

The geographical location inside the network of DR resources
that are going to be used must be perfectly known by system
operators in order to coordinate the use of DR resources.

Facilitation of Demand Response

2.1

Which data and information
are needed by the different
market actors and in which
timeframes?

DR requesters (TSO, DSO , BRP, among others)

-Bids from aggregators and large customers into the existing
DR options that have been created by system operators (daily
or monthly)

-Accurate energy consumption data of the aggregation of DR
resources related to the bids (15 min. or shorter)

DR Providers (aggregator and customer):

-Bids from customers into the existing DR options that have
been created by the aggregators (monthly or annual)

-Results of their activities, producing clear and accurate
information and reports

-Energy consumption data of flexible processes and the total
consumption of the factory (15 min. or shorter)

-Information about DR options that are available for bidding
(DR requesters) and their technical and economic conditions

(daily)
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- Notifications of DR events and activation signals (on demand)

2.2 How should data be made | The data will be available in the platform developed by the
available? certified DR Energy Service Trader (DREST).
2.3 What tasks should market | The DREST should satisfy these requirements:
facilitators do? Data, .
o ( Apply appropriate methods and
qualification, measurements, ; -
e assessment procedures during the DR evaluation of
etc.”
customers.

Use guality control techniques for the
evaluation of the consistency of the obtained results.

Ensure the traceability of the
measurements and the calibration according to international
standards.

Communicate to the clients on the
results of its activities, producing clear and accurate
information and reports.

Have a quality system to manage its
activities.

2.4 Coordination on activation and use of flexibility:
2.4.1 | What are the possible | The role of aggregator can be promoted to allow the
coordination models? participation of DR side (medium and small customers) in
operation services. It could be considered a scenario where
DSOs could take the aggregator role themselves and pool
resource e.g., for the TSOs.
It is also needed to increase the communication between
TSO/DSO so that the DSO side is not affected by the TSO-DR
actions.
2.4.2 | Which information flows are | The most relevant information are presented below:
necessary between different
actors in the different | -Offers of DRPVs that include the specific DRPR, power and
timeframes, in  particular | Price. This should also include the location inside the grid.
between System Operators?
-Results of negotiation in regional markets
-Activation signals and technical assessment of response.
2.4.3 | How to define the flexibility | This was not covered by the project.
products for congestion
management?
244 | How to deal with grid | The adequate development of DRPR associated with

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

congestion management could facilitate the use of DR
resources to reduce the technical constrains in the grid using
the same DREST’s platform. In some cases, some DR resources
could help system operators or other agents to resolve
different type of situations making these resources more cost-
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effective.

Removal of additional barriers in the system

3.1

Which other barriers or
contradictory signals exist?
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

- In some countries for plants / facilities

< 1 MW (single load or aggregated load), no remunerations
exist (yet). A regulation change is necessary to allow the
participation of smaller customers.

- System operators use to consider

easier to deal with generators than to use demand response
for regulation purposes. Regulation should be developed in
order to create the framework for the creation of DR
aggregators.

- At the end of the project, there were

no DR-aggregators in most of the EU countries, which makes
difficult the participation of medium and small customers in
operation mechanisms. Regulation should be developed in
order to create the framework for the creation of DR
aggregators.

- The cost savings obtainable from load

management are estimated as not sufficient in order to
make up for the risks. The previous study will prevent this
situation. The customer with external support from a
consulting company would be able to solve this situation.

Market power

4.1

How does the use case for
congestion management (at
level) address
potential issues of dominant

distribution

positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

The proposed solution is based on competitive markets, and
the regulator has to guarantee the adequate performance of
markets.

Congestion management services are usually activated from
time to time, but they could reduce the required investment in
new grid reinforcements considerably. Therefore, distribution
system operators have to evaluate their potential benefit
taking into account this situation and to create DR options like
capacity programs for generators, in which a fixed payment is
usually performed for the availability of resources.

Answers to questions Package 2: Framework arrangement

Overview
- TSOs can use demand and local
1 What are the  market . - .
.\ . production management as a tool for congestion
models/competition relations . o ]
. management in case of sufficient local amount of available
between different players? -
_— . capacity. Moreover, the TSO can use DR to balance the
(General description,  with
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details covered below)

- DSOs

power in its role as system operator

demand management (or
management of local production) can be a tool to postpone
or even avoid investments in the grid.

- BRP’s can use demand management

to maintain the balance in their portfolio of production and
demand. This can be done via the new role of aggregator;
combining the energy need of customers with the supply of
energy and steering towards optimization both in Renewable
Energy as well as in prices by not only supply response as
they currently do, but also DR.

- End-user of energy the main benefit

for demand response is that they could lower their energy
bill by selling their flexibility through an aggregator to the
party that offers the most money for this flexibility

Measurement and validation (incl. baselining)

2.1

How is the baseline
determined and who does
this?

Baseline must be as accurate as possible, and it will depend on
the type of process that is considered. As flexibility actions are
applied to processes, baselines may be necessary not just for
the total demand of the DRPV but also for a specific process
(submetering).

The baseline is specified in the Demand Response Product
(DRPR). DRPR is the contractual framework, which guarantees
that the service provided by the consumer satisfies the
minimum requirements of the related service to the final user.

A DRPR could defined by anyone but it have to be certified
before being used.

2.2

Do different markets use the
same baseline methodology?

The baseline calculation depends on the technical market
requirements and the technical characteristics of the flexible
processes. This information must be included in the definition
of the DRPR involved.

2.3

How is the flexibility action
validated and who does this?

The flexibility action is validated by the DREST. The validation
of the flexibility action is carried out according to the defined
baseline in the certified DRPR.

2.4

Who
flexibility action?

is notified about the

The notification is sent to the Demand Response Provider
(DRPV) that is a market agent which offers some kind of DR
services to another market agent. A DRPV could be an energy
consumer (customer) but it may be also an aggregator, who
would act as DRRQ for one or more customers while being a
DRPR for another market agent (TSO, DSO, utility or another
aggregator).

2.5

Is information from sub-meters
used?

Sub-meters are used to collect the electrical consumption of a
specific process where a DR action is implemented. The sub-
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metering is needed when the power reduced during a DR
event represents a small share of the total electricity
consumption of the industrial customer involved.

This information is used for obtaining the baseline so as to
validate the performance of a flexibility action and to calculate
the related economic settlement action.

Information exchange and confidentiality

3.1 How is information exchanged, | In the project, the information was exchanged between parties
centrally or between parties? using the certified platform (DREST) after signing a

confidentiality agreement.

3.2 What information is | DREST is the agent that physically allows the different actors to
exchanged and to whom? exchange the information. Some of them are summarized

below:

- Specification of DR providers: the
parameters considered for the prequalification of DRPV
(flexible power -to be reduced or increased, duration of the
action, notification in advance, etc.)

- Specification of DR requesters: a set of
flexibility actions will be defined based on the same
parameters mentioned previously, according to the needs of
these “DR buyers”.

- Specification _of _transactions: the
parameters considered for the prequalification of DRPR.

3.3 How is commercially | The information is protected according to the confidentiality
confidential information | clauses in the contract signed by the involved agents. However,
protected? it is necessary that regulators create the legal framework to

guarantee this issue.

3.4 Are there perceived gaps in | In most cases, the internal technical communication structure

information exchange?

with plants / facilities (industrial customer) which is necessary
for DR implementation does not exist.

Physical usage effects (balancing responsibility, energy flows)

4.1

Who bears the risk of non-
delivery?

The certified DREST ensures that the transactions will take
place in a safe and reliable way between DR providers (DRPV)
and DR requesters (DRRQ). The final risk has to be borne by
system operators although the DREST could provide some data
analyses prior to DR events in order to facilitate the risk
assessment.

4.2

How are energy flows

accounted for?

The geographical location inside the network of DR resources
that are going to be used must be perfectly known by system
operators prior to DR events. This information allows them to
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evaluate the energy flows in their grid.

Economic effects and financial flows

5.1 Is compensation paid and | The DR services are paid according to the prices of the
how? operation markets (capacity and/or delivery) in that the DRPV

has participated, in the same way as a generator.
5.2 Is it mandated? DRPVs offer reserve energy options in the same way as

generators, so they have to be paid according to both the
results in the operation market and the quality of their
response.

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

The contract duration is negotiated and defined between the
customer and the aggregator. The usual duration time is 1 year.

6.2 Are consumers required to | It is not necessary. Electricity contracts between supplier and
tell/need consent from their | consumer should consider the deviation in the consumption
supplier before contracting | that could imply some penalties for the customer if these
with an aggregator? deviations can affect economically to the supplier.

6.3 What is in place to provide | All the transactions between the customer and the aggregators

increased trust in the service | take place in a safe way using the services provided by a
consumers receive  from | certified DREST.
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer
protection laws, etc.

6.4 How does the aggregator | The aggregator informs the customer through a certified DREST
inform the customer about the | and the specifications of the transactions are defined in the
service provided, especially in | DREST services. The technical response should be reported to
what format and how often? the customer the following day of a DR event and the economic

evaluation could be sent at the end of each month.

6.5 When in a contract with an | If a customer fails one or more requested actions, penalties

aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

could be applied depending on the specifications of the DRPR.
Three situations can be produced:

- Voluntary programs. The customer
voluntarily apply a flexibility action. There is no obligation, so

that no penalties are applied.

- Compulsory programs. The customer
has to apply a flexibility action when requested by the
market agent “buying” this flexibility. There are two
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possibilities:
- No compensation if the customer fails

one or several actions, but no extra charges are applied.

- Additional charges are applied to the
customer if it fails, in addition to the loss of the
compensation.

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

Some hardware is usually required to implement DR actions
automatically and to measure the response. This hardware can
be provided by the aggregator, the DREST or the DRPV,
depending on the characteristics of the considered DRPR.
However, it has to be checked during the certification process
of the DRPV.

In the project, customers paid for the hardware, and its cost
was considered inside the initial investment prior to participate
in any reserve energy market.

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

The DR options available for flexibility contracts could be
consulted on the DREST platform, but the aggregator is in
charge of managing this information.

The feasible earnings can be estimated using the Simulation
Tool. It performs an economic and environmental evaluations
taking into account the customer participation in an operation
market reducing or shedding their loads (flexibility actions). It
can calculate different short-term scenarios in order to assess
the potential economic benefits.

The Simulation Tool allows customers or aggregators to
compare the potential benefits of different DRPRs. The
simulation tool is flexible enough to compare the results of
participating in different DR options.

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into

account in measurement etc.?)

The implicit and explicit DR are taken into account in the
assessment of the simulation tool. This tool considered the
economic impact of shifting or shedding the consumption not
only in the evaluation of the customer participation in reserve
energy markets but in the electricity bill.

The implicit program (i.e. Time of Use Tariff) is measured using
the smart meter and the explicit program (DR program) is
evaluated via submetering, but it is necessary to check the
data integrity of the whole.

Other information, relevant for sharing in the context of the EG3 assighment (Max %

A4)
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This may include: lessons learned, gained insights, encountered barriers, advises etc.

DRIP has identified the following recommendations, grouped into the different stakeholders involved in
the energy chain:

Energy consumers. Monitoring of critical parameters driving production processes is essential in order to
keep them under control. This requires the application of appropriate automatic control so as to get
reliable flexibility actions and reduce the necessary notification time in advance. An internal policy for DR
implementation should be established assigning tasks and obligations for each workstation from the DR
point of view, complementing the existing structure for energy efficiency. Training on the consumer side
is essential to enable the technical staff of industrial sites to apply, evaluate and analyse the impact of DR
actions in their facilities properly. Training may be provided by a specialized energy services company
(ESCO).

Transmission and distribution system operators. The definition of operation strategies considering the
demand side as an adequate tool to contribute in the grid operation should be enhanced. The grid
operator should develop models and tools to evaluate he risks associated to the proposed situation.

Aggregators. The role of aggregators in the electricity market should be promoted to get small and
medium industrial customers involved dynamically. Specific methods to validate the performance of DR
actions (baseline) need to be defined, considering the particularities of each DR program and the
characteristics of the specific processes.

Regulators. Energy consumers have to necessarily be allowed to participate in reserve energy markets in
the same conditions as generators as they have demonstrated to be able to provide the system with
reliable balancing services. Moreover, the prequalification of customers technically able to provide the
system with such operation services may be done according to the certification prerequisites defined in
DRIP.

New regional electricity flexibility markets or alternative non-discriminating measures for the
management of distribution networks should be developed, increasing the economic opportunities of
industrial consumers to participate in this kind of services.

Due to the need of an intermediate entity to use DR for medium size industrial customers and to offer
these capacities to the market, appropriate regulation to enable the role of aggregators needs to be
developed. In the systems with a high presence of renewable energy generation, DR could help to reduce
the amount of curtailed energy increasing the environmental benefits.
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3.2 Use Case 7: National demonstrator/ project - PaVN- Proactive Distribution Grid

Identification

Name of the use case (as per EG3
interim report)

Das Proaktive Verteilnetz “PaVn”

Number of the use case (as per | 7
EG3 interim report)
Submitted by: association name | Innogy SE

represented on EG3

Submitted by: contact name of EG3

Torsten Knop

representative

Submitted

address of EG3 representative

by: contact email | Thorsten.knop@innogy.com

Written by*: author name Sahra Vennemann

Written by*: author email address | Sahra.vennemann.extern@innogy.com

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective High Level Use Case (HLUC): Flexibility call

Scope The HLUC describes the main processes of the project (Flexibility call), which in turn is
divided into three underlying use cases UC01, UC02 and UC03, which further specify the
corresponding steps:
UCO1: Grid state estimation
UCO02: Activation of the yellow phase of the flexibility traffic light
UC03: Determination of locally and temporally available flexibility options and
calculation of technical effectiveness

Member Germany (GE)

states covered

Status and | The project started in December 2014 and is currently up and running until 30" of April

timelines 2018.
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Stakeholders

Innogy SE, Westnetz GmbH (grid operator), Technische Universitdt Dortmund, Institute
of Power Systems and Power Economics, OFFIS Institut fir Informatik, Venios GmbH,

BTC AG
Available ¢ Implementation of the BDEW traffic light system in the Use Case to communicate
deliverables with the market

¢ Proactive identification of congested areas in the grid
¢ |dentification of the optimal location of measuring points in the grid

e Stochastic state estimation of the grid by means of enviromental and system data as
well as known baseline products without consideration of all system measurements.

¢ Newly developed Grid estimation procedures
¢ Analysis of the economic efficiency of using flexibility for congestion management

e Using KDP (communication and service platform) to communicate with all market
participants and non-discriminated flexibility contraction

¢ Validation of the developed methods in the demonstration with real customers

Other relevant | Further goals:

info

¢ Introduction of the yellow regime in the german market system

e Evaluation of the KDP (communication and service platform)-Concept and it’s
transfer in other models

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | The user of the flexibility in PaVn is the DSO und the providers
providers of flexibility and for | are the aggregators und operators of renewable generators
which purposes? and flexible consumers. The utilized flexibilities are used to

avoid local congestions in the distribution grid.

1.2 How to design products:

1.2.1 | How to define products | Flexible and/or renewable generators, consumers and storage
needed for balancing and | systems with the ability of short-term adjustment of their
congestion management? feed-in or consumption.

1.2.2 | How to ensure a non- | The DSO communicates the calculated flexibility options to the

discriminatory product design

aggregators/operators in form of a flexibility call via a
communication and service platform, which guarantees a non-
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on all markets?

discriminated flexibility distribution. On the other side, the
aggregators/operators perform an economical optimization to
decide their participation in different markets and accordingly
give a feedback to the DSO-call.

1.2.3 | What would be the | The ability to provide short-term flexibilities by reducing the
requirements for these | feed-in into the distribution grid or changing the consumption
products? to relief the grid.

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | After the flexibility call and analysing the feedbacks of the
Connection between buyer and | flexibility providers, the DSO distributes the required flexibility
flexibility provider, or go | finally. This communication (an in the last step activation)
through system operators? takes place via the communication and service platform.

1.3.2 | How to organise pre- | N
qualification requirements?

1.3.3 | How to define effective | N
baselines?

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do these | Long-term contracts guarantee a safe and cost-efficient
markets operate? provision of flexibility to DSOs over a period of about two years

or even longer. The definitive call of flexibility occurs in a time
frame up to three days. In the case that enough flexibilities are
available and the market is liquid flexibility could be contracted
via short term day ahead calls.

1.4.2 | How to ensure user-friendly | Long term contracts on different markets give the flexibility
market place where a flexibility | providers the security to sell their products. On the flexibility
service provider can value its | market the providers are able to economically optimize their
product at most? portfolio independently and increase their benefit.

1.4.2 | Which solution: one | Decentral communication and service platforms support the
platform/several  platforms? | minimal communication needed for process coordination

How to coordinate?

between the different stakeholders and an optimized
integration capability and a minimized attack surface on the
Internet.

Facilitation of Demand Response

2.1

Which data and
are needed by the different
market actors and in which

information

timeframes?

The communication of the yellow traffic light and the flexibility
restrictions needed to avoid the local grid congestions in a
time frame up to three days
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2.2 How should data be made | Via decentral communication and service platforms
available?

2.3 What tasks should market | Receive flexibility calls, economically optimize their portfolio,
facilitators do? (Data, | rearrange the necessary restrictions independently
qualification, measurements,
etc.?

2.4 Coordination on activation and use of flexibility:

2.41 | What are the possible | The DSO coordinates the communication and flexibility calls
coordination models? centrally.

2.4.2 | Which information flows are | The information flows are restricted to the communication of
necessary between different | the yellow traffic light and the flexibility restrictions needed to
actors in the different | avoid the local grid congestions in a time frame up to three
timeframes, in particular | days
between System Operators?

2.4.3 | How to define the flexibility | The proactive grid state estimation provides non-
products for congestion | discriminatory solutions on basis of topological and technical
management? data to avoid grid congestions, i.e. especially without

knowledge of the market actors. These solutions include
flexibility restrictions (active power) and the sensitivity factor
of each metering point.

2.4.4 | How to deal with grid | Determination of grid congestions with a high resolution could

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

help to define precise calls with small block size. This may help
to minimize limitations on bids and build a liquid flexibility
market for flexibility options, which are not appropriate for
balancing energy or spot market. Long-term contracts over a
time frame of about two years commit both the DSO and the
flexibility providers to trade with flexibilities and increase the
probability to arrange the needed flexibility cost-efficiently.

Removal of additional barriers in the system

3.1

Which barriers
contradictory signals
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

other or

exist?

The transparency both in the distribution grid and the
communication between the different grid actors has to be
increased to provide solid grid state estimations, localize the
grid congestions and communicate the relevant information
with different market actors. On the other side, the precise
information about the grid topology could lead to abuse
incentives.

Market power
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4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

The DSO communicates the calculated flexibility options to the
aggregators/operators in form of a flexibility call via a
communication and service platform, which guarantees a non-
discriminated flexibility distribution. On the other side, the
aggregators/operators perform independently an economical
optimization and increase the benefit to decide their
participation in different markets and accordingly give a
feedback to the DSO-call.

Answers to questions Package 2:

Framework arrangement

Overview
1 What are the market ° DSO: Performs grid state estimation,
models/competition relations coordinates of flexibility calls and if necessary purchases
between different players? flexibility
(General  description, with | e Retailer/Aggregator: Buys flexibility
details covered below) options (positive and negative) from operators of
renewable generators and flexible consumers and combine
them to balance the portfolio and offer products at
different markets, whiles performing economical
optimization.
. Prosumer: Sells flexibility options
through an aggregator

Measurement and validation (incl. baselining)

2.1 How is the baseline | The critical boundary value has not to be implied by every
determined and who does | single flexibility, but over the sum of all flexibilities. The
this? distribution of the specification to individual plants is the

responsibility of the respective flexibility aggregator.

2.2 Do different markets use the | The baseline calculation depends on the technical market
same baseline methodology? requirements and the technical characteristics of the local grid

and the flexible plant.

2.3 How is the flexibility action | This is a DSO-centralized process and will be validated on basis

validated and who does this?

of the feedbacks to the flexibility call by the DSO. After the
validation the aggregators adjust their power within the
allowed flexibility band independently.
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2.4 Who is notified about the | All market actors under contracts with the DSO an the
flexibility action? respective TSOs.
2.5 Is information from sub-meters | Since a complete metrological upgrade of the DSO grid does

used?

not make economic sense, measuring points are selected and
optimized as specific as possible so that with a small number of
them, maximum benefits in terms of observability is achieved.
If sub-meters meet these needs, their information could be
used.

Information exchange and confidentiality

3.1 How is information exchanged, | Both the central and decentral information exchange are
centrally or between parties? possible via central or decentral KDP (communication and

service platform).

3.2 What information is exchanged | The DSO communicates the vyellow traffic light and the
and to whom? flexibility restrictions needed to avoid the local grid

congestions to the flexibility providers and the flexibility
providers give their feedback to this flexibility call.

3.3 How is commercially | By using decentral communication and service platforms,
confidential information | which support the minimal communication needed for process
protected? coordination between the different stakeholders and an

optimized integration capability and a minimized attack
surface on the Internet.

3.4 Are there perceived gaps in | At the time being the technical communication structure with

information exchange?

plants and the decentral KDPs do not exist.

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | The flexibility provider
delivery?
4.2 How are energy flows | The measured values of current and voltage at well-defined

accounted for?

metering points are considered to provide the energy flows
and deliver a solid grid state estimation.

Economic effects and financial flows
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5.1 Is compensation paid and | Until a well-developed pricing model is developed, paying

how? compensation could be regarded as the favoured method, for
example by reducing the grid fees.

5.2 Is it mandated? Even Compensation or payment is mandatory to increase the

incentives to take part at the flexibility market.

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

The contracts have to be negotiated individually between the
consumers and the aggregators.

6.2 Are consumers required to | N
tell/need consent from their
supplier before contracting
with an aggregator?

6.3 What is in place to provide | All the transactions between the customer and the aggregators

increased trust in the service | take place in a safe way using decentral KDP (communication
consumers receive from | and service platform).
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer
protection laws, etc

6.4 How does the aggregator | This information could be managed individually between the
inform the customer about the | consumers and the aggregators.
service provided, especially in
what format and how often?

6.5 When in a contract with an | Yes, it is possible. Depending on the flexibility call and the
aggregator, can the consumer | solution provided by the aggregator to move within the
override a curtailment of his | allowed flexibility band, single customers could even override
consumption? If yes, is there a | the curtailment. As long as the aggregated power is within the
penalty? band, there will be no penalty. Otherwise the will be a penalty

and in worst case the flexibility traffic light changes to red and
the consumer will be curtailed directly by DSO.

6.6 Does the aggregator provide | The concept of decentral communication and service platforms
hardware? Does he charge for | implies providing hardware by aggregator. The detailed
it and is the aggregator | conditions have to be negotiated individually between the
handling customer service with | consumers and the aggregators.
regards to hardware?

6.7 Where do consumers access | As for balancing and spot, it is possible to publish the
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information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

conditions and mechanisms. The detailed conditions have to
be negotiated individually between the consumers and the
aggregators.

Link between implicit and explicit DR

7.1

Are  potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

The explicit DRs could restrict the implicit ones, in case a grid
congestion has to be prevented. The information about the
implicit DRs flow directly into the state estimation calculations.

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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Conclusions: Cost-efficient grid expansion with market-based provision of flexibility

° The determination of an individual, non-discriminatory power
range per retail company is facilitating an optimal congestion management as each
retailer is able to select suitable schedules of flexibility within his portfolio

° Flexibility calls will be distributed non-discriminatory among all
retail companies owning / operating flexibility within the involved grid topology

° Due to unique call IDs, retail companies could perform secondary
trading on their flexibility calls, to e.g. hold SLAs with customers

° Market-based flexibility provision for congestion management
increases the amount of electricity from RES integrated into the system and avoids
cost-intensive grid extension measures.

° Congestion management costs could be reduced significantly by
using market-based flexibility compared to reducing RES power generation.
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3.3 Use Case 8: National demonstrator/ project - Smart Customer Gotland

Identification

Name of the use case (as per EG3 | EDSO
interim report)
Number of the use case (as per EG3 | 8

interim report)

Submitted by: association name
represented on EG3

Vattenfall Eldistribution AB

Submitted by: contact name of EG3
representative

Peter Soderstrom

Submitted by: contact email
address of EG3 representative

peter.soderstrom@vattenfall.com

Written by*: author name

Monica Lof

Written by*: author email address

monica.lof@vattenfall.com

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective

Smart Customer Gotland was the market test within research-, development-,
demonstration- and pilot project Smart Grid Gotland. Smart Grid Gotland which have
the ambition to upgrade an existing rural distribution system, on a deregulated market,
to a modern smart grid has following overall objectives:

1. Achieve a small but not insignificant increase of the hosting capacity for renewable
power in the distribution grid by use of load shift from active customers

2. Improve the power quality for the customers by a decrease of the number and
duration of power outages

3.Attract a large number of household- and business customers to become active on the
electricity market

Where the first and, especially, the third project objective was handled by a market test
called Smart Customer Gotland (described in this document)

Scope

Smart Customer Gotland was the market test within R&D project Smart Grid Gotland,
comprising almost 300 customers with different types of electrical residential heating
systems. All customers were equipped with real time monitoring of the electricity
consumption, about 250 of the customers also had technical equipment for automatic
control of the heating system. The price signal was a combination of a reinforced spot
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exchange price for electric power, time of use grid tariff and a wind component,
uniquely designed for Smart Customer Gotland, in order to increase the difference
between highest and lowest electricity price, thus give an active customer possibility to
save money by shifting load towards periods with large wind power production. The
load shift should, at least theoretically, correspond to the overall goal of the project —to
increase of Gotland’s capacity to host renewable power production.

The market test, which started in late autumn 2013 and ended in spring 2016, was, from
a customer satisfaction point of view, a veritable success. A large part of the customers
has decided to keep the service, including the technical equipment, at own expense,
after the end of the project. Although the control of the heating system contributed to
lower households’ general energy consumption, price signals proved to be a blunt tool
for achieving a load shift. The electricity price is therefore too low and the difference
between high and low electricity price is, despite the wind component, not large
enough. Especially to increase the consumption during periods of low price turned out
to be difficult for the customers.

Member
states covered

Sweden

Status and
timelines

Closed project.
Project period 2012-2016.

The actual market test with customers carried out from December 2013 until April 2016.

Stakeholders

Swedish Energy Agency, Vattenfall AB, Gotland Energi AB, ABB, Schneider, KTH
(university)

Available Swedish Energy Agency (Energimyndigheten) Final report describing the setup and the
deliverables evaluation results (in Swedish)
CIRED Conference paper 0744 “Behaviour of active household customers on the
electricity market — findings from market test Smart Grid Gotland” (in English
PhD thesis “Assembling the Smart Grid”, author PhD Anna Wallsten, Linkdping
University, Sweden (in English)
Other Nearly 50% (over 100 households) of the pilot customers accepted the offer to keep the

relevant info

solution after the pilot and now pay a monthly fee for the service.

PhD thesis “Assembling the Smart Grid” based on the customer pilot, author PhD Anna
Wallsten, Linképing University, Sweden (in English)

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

97






Version 1.2 - 09/04/2018

1.1 Who are the main users and | Private customers living permanently in houses with some kind
providers of flexibility and for | of electrical heating (e.g. heat pump, direct heating or
which purposes? electrical boiler) and/or an electrical heated water boiler.

1.2 How to design products:

1.2.1 | How to define products | The testincluded three price components:
needed for balancing and . . .

" f? 1) Retailer part of electricity price:
congestion management? . )
& & Reinforced hourly spot-price ( day ahead market)

2) DSO-part of electricity price: Time of
use tariff (high price weekdays 6 am — 10 pm in
winter, low price the rest)

3) Wind power reduction component:
days with high wind power prognosis gave a reduction
on the retailer price.

The control solution was generic and connected to the Internet
and would be able to react on balancing and congestion signals
on a short notice if that was to be added in the future.

The solution was automatic and worked without customer
interaction, however they were provided with a mobile app
providing both real time consumption, prices/hour and
planned price/control signals for the next 24 hours (minimum)
The test only included the day ahead use case but the design
could as well be used for more real time management of
customer assets.

1.2.2 | How to ensure a non- | There are different needs from the DSO/TSO compared to the
discriminatory product design | retailer price model and the total cost for the customer. To
on all markets? achieve an economical benefit for the customer, these

different requests need to be combined (in this pilot the DSO
price was a time of use tariff and the retail price was a hourly
spot price).

1.2.3 | What would be the | Tested product was intended to support large amount of
requirements for these | renewal integration in the local (island) grid
products?

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | No special bids were created since the basis for steering was

Connection between buyer
and flexibility provider, or go

through system operators?

based on the volatility of the day ahead hourly spot price from
Nordpool combined with the DSO ToU price.

The system then executed without the need for customer
interaction (automatic in the background).

There were no aggregator involved. However a special contract
was setup between the customer and the retailer+DSO for
participation in this test.
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1.3.2 | How to  organise pre- | N/A.
qualification requirements?

For this test the prequalification was done before the start of
the whole trial, selecting only customers with a large enough
consumption and an easy controllable heat load.

1.3.3 | How to define effective | N/A.
baselines?

No baselines defined (or needed) since the DR product tried to
optimize every day, even if there were no real DR need.

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do these | Day ahead market.
markets operate?

However the technology used could quite easily be modified to
react on other time frames (like intraday) since the local
loads/customers was connected to a server through Internet
the whole time.

1.4.2 | How to ensure user-friendly | The product activated flexibility usage based on local
market place where a | circumstances. No explicit flexibility provider was used, instead
flexibility service provider can | the circumstances for local renewable generation was
value its product at most? accounted for.

1.4.2 | Which solution: one | One platform owned and operated by the retailer was used.
platform/several  platforms?

How to coordinate?

Facilitation of Demand Response

2.1

Which data and information
are needed by the different
market actors and in which
timeframes?

The steering signals was pre-calculated every afternoon for the
next day (hourly prices).

The model used

° Nordpool spotprice day ahead hourly
prices (area SE3)

° Outdoor temperature prognosis from
a weather service

° The standard ToU-tariff prices relevant
for that day (DSO). Fixed model for the whole test.

° Wind production prognosis for the
next day (production service)

° A pre-defined optimal control model
for each type of controllable asset (like how long could
a heat pump be stopped without customer comfort
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problem)

2.2 How should data be made | This test used Nordpool data access together with some
available? weather and production prognosis data.

Data in future systems should be available in a standardized
format with well defined API’s. Important to harmonize the
data keys, like meter POD, customer ID etc to make this generic
for many different actors. Data privacy and security flowing
GDPR is however very important to consider all the time.

2.3 What tasks should market | N/A
facilitators do? (Data,
qualification, measurements,
etc.?

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible | N/A
coordination models?

2.4.2 | Which information flows are | In our test:
necessary between different
actors in the different | Once before start: framework with POD, price model, type of
timeframes, in  particular | heating etc from both the DSO and retailer side into the Smart
between System Operators? Customer Gotland (SCG) system for the test.

Daily: next day data from; Nordpool hourly spot prices, wind
prod prognosis, weather prognosis-all into the SCG system.
Intra day (down to real time): customer override signals into
the SCG-system, which then sent out the adjusted steering to
the customer control device.

2.4.3 | How to define the flexibility | Electrical heating is a good flexibility asset. It was possible to
products for congestion | use for management of congestion for up to about 4 hours at a
management? time without comfort problems for the customers.

For B2C customer this is the best product (single product to
control, don’t affect the customer compared to eg. Control of
white goods). However not possible to use in the summer
(when heating is off), in that case hot water boiler is the only
alternative.

2.4.4 | How to deal with grid | In the long run there is a grid constraint with connecting the

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

local grid (island), however that was only implicitly accounted
for in the project.

Removal of additional barriers in the system
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3.1

Which  other barriers or
contradictory signals exist?
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

Current price areas don’t reflect the local production well (the
test area is part of SE3 area were nuclear power is the main
source while the test area has a high penetration of wind
power)

The combination of hourly spot price (retail part) and ToU
(DSO part) sometimes don’t harmonize (solved in the project
by calculating the actual total cost per hour, but that
information is not easily available when the DSO and retailer
are different from each other). To make this possible the
different DSO-prices need to be available in an easy way so the
customer can be linked to the right price e.g. by PODnumber

Market power

4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

N/A

Answers to questions Package 2: Framework arrangement

Overview
1 What are the market | DSO is regulated, responsible for measurement of energy
models/competition relations | consumption.
between different players?
(General  description,  with | Retaileris deregulated
details covered below)

Measurement and validation (incl. baselining)

2.1

How is the baseline
determined and who does

this?

No baseline other than initial selection of customers.
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2.2 Do different markets use the | N/A
same baseline methodology?

2.3 How is the flexibility action | Only registered in the technical system that calculated the
validated and who does this? steering signals and sent them to the households.

2.4 Who is notified about the | No feedback to other actors involved.
flexibility action?

2.5 Is information from sub-meters | Yes partly, by a retail add on product. Real time measurements

used?

of pulses on the smart meter. No sub metering of the
controllable heat assets.

Information exchange and confidentiality

3.1 How is information exchanged, | Between parties.
centrally or between parties?

3.2 What information is exchanged | Retailer and customer exchange data with price and control
and to whom? signal as well as consumption/power real time.

3.3 How is commercially | According to normal contracting between partners on the
confidential information | Swedish market. No new actors involved (since aggregator role
protected? was handled by the retailer already having a contract with the

customer).

3.4 Are there perceived gaps in | The retailer system used was separate from the normal

information exchange?

commercial systems, so retailer system consumption data
could not be validated with SDO smart meter data.

Customer contract info not part of retailer system, handled
“manually” during the pilot. l.e. customer moving or leaving
test.

Physical usage effects (balancing responsibility, energy flows)
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4.1 Who bears the risk of non- | Retailer in this pilot
delivery?
4.2 How are energy flows | N/A

accounted for?

Economic effects and financial flows

5.1 Is compensation paid and | In the test the customer payed the actual spot-price and ToU-
how? tariff. No other DR signals and thereby compensation was
included.
5.2 Is it mandated? N/A

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

The customer signed up for a contract for about a year. The
test was then extended with one extra year which everyone
accepted.

Termination on a fixed end-date but various starting dates due
to different recruitment campaigns and installation period.

Customer could on request terminate the contract, the
contract would be changed the next turn of the month.

6.2 Are consumers required to | N/A, retailer took the aggregator role.
tell/need consent from their
supplier before contracting
with an aggregator?
6.3 What is in place to provide | N/A, retailer took the aggregator role.
increased trust in the service
consumers receive from | Real time measurements and visualisation of consumption was
Aggregators e.g. is there a | provided to increase the insight and trust regarding the control
Code of Practice, data security | done on the heating system.
protocols, consumer
protection laws, etc
6.4 How does the aggregator | The customer was provided with a mobile app that visualised

inform the customer about the

the control signals for the next day (both on/off and actual
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service provided, especially in
what format and how often?

price for every hour)

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

Yes. The customer can plan the override min 24 hours before
and act even on ongoing curtailment. Override granularity is
one hour slots.

No penalty, but maybe reducing the economical saving if they
run the heating on expensive hours.

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

The retailer act as aggregator and provide the hardware (and
the mobile app).

Since this was a test no charging was done. The hardware
(+installation) would in a commercial product need to be much
cheaper to get a viable business case.

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Customer recruitment was done by their current retailer (not
open for customers with other retailers to limit the complexity
in the test).

Information and recruitment through different channels,
information mails, e-mails, on retailer web-site, information
meetings at the retailer office.

No promises about earnings.

No other similar offers on the market when recruiting, so
comparisons not possible.

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into

account in measurement etc.?)

Explicit DR was not included in this test but was identified as a
potential added service to increase the economic benefit for
the customer, minor technical changes needed if DR will be
received from a new data channel (e.g. directly form the DSO
due to congestion problems).

Other information, relevant for sharing in the context of the EG3 assighment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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Satisfied customers; no comfort problem and convenient to be part of the DR since
there were no need to interact/respond to price/control signals manually (fully
automatic for the customer).

Customer also appreciated to be in more direct and frequent contact with their retailer
(though the app, e-mail and events). The total Customer Satsifaction Index for the
retailer actually increased during the pilot (Index measurement including both normal
and pilot customers)

There is no real business case on the Sweden market yet: the technical setup (Hardware
& installation) was too expensive compared to the limited economic benefit (due to
current price models and prices on the Swedish market).

One thing to consider is communication technology with the local control device in the
houses. The test connected the device to the customer WiFi (to limit the cost) which
turned out to be a weak spot in the system. Customers changed password or shut it
down when going on holiday, both these made the system go offline. For a permanent
solution one should consider a dedicated more embedded communication line.
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3.4 Use Case 9: National demonstrator/ project - Smart wind turbines in the Port of
Antwerp

Identification

Name of the use case (as per EG3 | Port of Antwerp — Left Bank (Waaslandhaven) -
interim report) Belgium

Number of the use case (as per EG3 | 9

interim report)

Submitted by: association name | Eandis

represented on EG3

Submitted by:
representative

contact name of EG3 | Sven Van den Bosch

Submitted

address of EG3 representative

by: contact email | Sven.vandenbosch@eandis.Be

Written by*: author name Ruth Van Caenegem

Written by*: author email address | Ruth.vancaenegem@eandis.Be

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective
Smart connection of wind turbines to the electricity grid in order to maximizing the availability
of green energy while mitigating the threat of uncontrolled peak production.
Scope Facilitate the connection of new onshore wind turbines in Flanders and minimize the amount of
lost wind energy. Using smart control algorithms, the turbines in the Waaslandhaven (60 MW —
14 turbines of which 6 with smart connection) will be used to evaluate the maximum energy that
can be injected.A smart control implies a number of tools:
. Dynamic line rating in the grid
. Demand Response & storage
. Smart connection including curtailment possibilities with smart
wind prediction
Member Belgium
states covered
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Status and | Finished
timelines

Stakeholders

Available yes
deliverables

Other
relevant info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO

acquisition of flexibility

1.1 Who are the main users and
providers of flexibility and for
which purposes?

The wind turbine owner, for keeping his wind turbine online in
case of network failure.

1.2 How to design products:

1.2.1 | How to define products
needed for balancing and
congestion management?

Not in scope of the project

1.2.2 How to ensure a non-
discriminatory product design
on all markets?

Not in scope of the project

1.2.3 | What would be the
requirements for these
products?

Not in scope of the project

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated?
Connection between buyer and
flexibility provider, or go
through system operators?

Not in scope of the project

1.3.2 | How to organise pre-
qualification requirements?

Not in scope of the project
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1.3.3 | How to define effective | Not in scope of the project
baselines?

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do these | Not in scope of the project
markets operate?

1.4.2 | How to ensure user-friendly | Not in scope of the project
market place where a flexibility
service provider can value its
product at most?

1.4.2 | Which solution: one | Not in scope of the project
platform/several platforms?

How to coordinate?

Facilitation of Demand Response

2.1 Which data and information | Real time data on the production and cable temperature is
are needed by the different | used in the project.
market actors and in which
timeframes?

2.2 How should data be made | It is made available through interconnection of the scada-
available? systems of both DSO and wind mill owner.

2.3 What tasks should market | In this case market facilitation is: making available the data,
facilitators do? (Data, | calculation of options and an a real-time strategy to mitigate
qualification, measurements, | peak production that brings wind production in line with the
etc.? network’s capacity in case of failure.

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible | In the project, the DSO is allowed to give the sign for
coordination models? curtailment of the wind production.

The wind mill owner, curtails the production.

2.4.2 | Which information flows are | Production data
necessary between different
actors in the different | Signalisation for curtailment
timeframes, in  particular
between System Operators?

2.4.3 | How to define the flexibility | Rules are set on

products  for  congestion
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management? . In  which time-frame production

curtailment is necessary

. When is curtailment allowed and for
how long (evaluation after one year)

. What is the maximum curtailment
(and thus contribution of each windmill production
unit to the curtailment) — out of the project Is defined
what is necessary/minimum wanted.

. The overload possiblities and time-
frame for dynamic line rating

2.4.4 | How to deal with grid | Notin scope of the project

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

Removal of additional barriers in the system

3.1

Which barriers  or
contradictory
How can they be overcome?
(e.g. network tariff

design patterns etc.)

other

signals  exist?

certain

Making a smart connection that makes curtailment possible
allows for mitigation of peak production in order to solve grid
congestion and to prevent unnecessary investments (only for
peak and rare situations). But it also allows for keeping the
wind production partly online in cases where it would be
switched off completely for safety reasons. (e.g. network
failure).

Market power

4.1

How does the use case for
congestion management (at
level) address
potential issues of dominant

distribution

positions in the provision of
local services? In the use case,
operators  of
distributed resource generate

how could

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

Making a smart connection allows for curtailment (down sizing
the production flexible).

But it makes also possible that the production is leveled up in
cases where it would have been switched off. E.g. Network
failure switches off all distributed production for safety
reasons.

This is not always necessary to switch off completely. When
the wind production can be kept online, the operators have a
gain.

Together with dynamic line rating, the network’s capacity is
expanded without investment.
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Answers to questions Package 2: Framework arrangement

Overview

What are the market
models/competition relations
between different players?
(General  description,  with
details covered below)

Congestion is very local. Markets are not big and liquid as such.
There is no real competitive market on that scale.

Measurement and validation (incl. baselining)

2.1 How is the baseline | The base line for the production is based on historical values.
determined and
who does this? The curtailment is tested for 2 years and should not be more than 2% per
year.
2% is derived from what would have been produced (based on the
production in Belgium) during the time the wind production was switched
down partly.
2.2 Do different | Not in scope of the project
markets use the
same baseline
methodology?
2.3 How is the | Not in scope of the project
flexibility action
validated and who
does this?
2.4 Who is notified | The wind mill owner
about the flexibility
action?
2.5 Is information from | No

sub-meters used?

Information exchange and confidentiality

3.1

How is information exchanged,

Between parties
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centrally or between parties?

3.2 What information is exchanged | See up
and to whom?

3.3 How is commercially | Not in scope of the project
confidential information
protected?

3.4 Are there perceived gaps in | No

information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | The DSO can overrule
delivery?
4.2 How are energy flows | Measurement of kWh and power and of the curtailment.

accounted for?

Economic effects and financial flows

5.1 Is compensation paid and | More than 2% of curtailment could be rewarded, but a
how? good/bad wind year turns out to have more difference in
production than 2%. Which makes it questionnable whereas
2% must be compensated.
There is compensation through keeping the wind mills online
when they would have been switched off.
5.2 Is it mandated? Not in scope of the project

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration

Not in scope of the project
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and termination clauses of
contracts between consumers
and aggregators?

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

Not in scope of the project

6.3

What is in place to provide
increased trust in the service
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer
protection laws, etc

Not in scope of the project

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

Not in scope of the project

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

Not in scope of the project

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

Not in scope of the project

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Not in scope of the project

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into

Not in scope of the project
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account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.

More detail on the set of instruments to make a smart connection:

‘Demand response’ lets electricity consumption dynamically respond to energy supply Local network
congestion can be avoided if electricity consumption is steered dynamically — in function of potential
energy peaks. That is what demand response is all about. But the project also showed that demand
response only works as a local strategy: activating a company miles away from the congestion problem
has no impact.

Dynamic line rating is a promising technology, but requires further research

Today, the amount of electricity that is transported over a cable is determined by temperature
thresholds; if the threshold is exceeded, the cable’s lifetime decreases — resulting in costly repairs.
Dynamic line rating lets cables temporarily transport a surplus of electricity, but cuts back on that surplus
before cable damage occurs. That means the cable needs constant temperature monitoring, though. The
results seem to indicate that this is a promising technology to deal with temporary energy peaks, but
further research is required to assess the full potential and quantify the Rol.

Storing excess production of electricity is not yet economically viable

Electricity can be stored in periods of excess production, and can be released when production is low or
consumptionis high. At first, this seems to be an effective approach to counter network congestion, but
today’s storage systems are still very expensive and have a limited life time.

New fine-grained approaches to curtail the production of wind turbines

While curtailing should be our last resort as it involves limiting the production of green energy, the
project has resulted in a unique technology that allows us to reduce production of any wind turbine at
will. Competitive approaches requireturbines to either run at half speed, or to completely shut down their
operations. The curtailing strategy has proved to be a pretty effective approach, but it requires further
discussion on a societal, economic and policy level before it can be implemented.

New wind prediction models

In the framework of SWIFT, a model was developed that can accurately predict wind power production -
both in the short term (6 to 48 hours) and the very short term (less than 6 hours).
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3.5 Use Case 10: National demonstrator/ project - Netz Low Voltage Smart Grid
Bucklige Welt

Identification

Name of the use case (as per EG3 | 10, Low Voltage Smart Grid Bucklige Welt
interim report)

Number of the use case (as per EG3 | 10
interim report)

Submitted by: association name | EDSO for Smart Grid
represented on EG3

Submitted by: contact name of EG3
representative

Submitted by: contact email
address of EG3 representative

Written by*: author name Maximilian URBAN

Written by*: author email address | Maximilian.urban@netz-noe.at

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective Smart Grid controlled by a Microgrid Controller in three modes: peak shaving, grid
support, island.

Scope A Microgrid Controller forecasts the RES production according to the
weather forecast and controls the battery in a so called peak shaving
mode. This allows the smart grid applications to satisfy the load with
most of the renewable energy, either directly, when produced or later
(e.g. in the evening) from the battery.

Member Lower Austria
states covered

Status and | Project is ready implemented, last test session is missing.
timelines
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Stakeholders

Netz Niederosterreich, EVN.

Available
deliverables

Control strategies of a microgrid, operation experience with a tap-changing transformer
and a Vanadium-Redox-Flow-Battery, information security policy, behaviour experience
of hard- and software in crisis situations

Other relevant

info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | -
providers of flexibility and for
which purposes?

1.2 How to design products:

1.2.1 | How to define products | Balancing and congestion are done automatically by the
needed for balancing and | Microgrid Controller in realtime. The “products” at “customer
congestion management? side” are interruptable tariffs/products.

122 |How to ensure a non- |-
discriminatory product design
on all markets?

1.2.3 | What would be the | Timely and power level availability. No curtail restrictions
requirements for these | possible.
products?

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | “Customers” hold a service contract with the operation service
Connection between buyer and | unit and the Microgrid Controller acts in realtime within the
flexibility provider, or go | “convenience” levels of interruption or shift to a later time of
through system operators? use. The loads of the customers are classified into more (must

run) or less important appliances.

1.3.2 | How to organise pre- | -
qualification requirements?

1.3.3 | How to define effective | -
baselines?
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1.4

Which market places for flexibilities:

14.1

On which timeframe do these
markets operate?

1.4.2

How to ensure user-friendly
market place where a flexibility
service provider can value its
product at most?

1.4.2

Which solution:
platform/several
How to coordinate?

one
platforms?

Facilitation of Demand Response

2.1 Which data and information | The service contract for the operation names the priority
are needed by the different | classification of the customer load, the times of use and the
market actors and in which | real time control confirmation.
timeframes?

2.2 How should data be made | Once the customer gets connected the classification and load
available? parameters are defined and input in the Controller

optimisation.

2.3 What tasks should market
facilitators do? (Data,
qualification, measurements,
etc.?

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible | Neural network coordination optimisation according to the
coordination models? load classification and switching parameters.

2.4.2 | Which information flows are | The customers’ flexibility/load control parameters (priority,
necessary between different | power, time) are defined beforehand and input in the System
actors in the different | Operation Controller.
timeframes, in particular
between System Operators?

2.4.3 | How to define the flexibility | Dependent on the Priority classification and power/time of the

products for

management?

congestion

customer load for curtailment, participation in the congestion
management.
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244

How to deal with grid
constraints while minimising
limitations on bids? / How to
build a congestion
management market?

Removal of additional barriers in the system

3.1

Which  other barriers or
contradictory signals exist?
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

Market power

4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
operators  of
distributed resource generate

how could

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

Answers to questions Package 2: Framework arrangement

Overview
1 What are the market | One single system operator with fixed contracts for curtailing
models/competition relations | the controllable customer load.
between different players?
(General  description,  with
details covered below)

Measurement and validation (incl. baselining)

2.1

How is the baseline

determined and who does

this?
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2.2 Do different markets use the | -
same baseline methodology?
2.3 How is the flexibility action | Fixed service contracts with the system operator.
validated and who does this?
2.4 Who is notified about the | -
flexibility action?
2.5 Is information from sub-meters | Not sub meters, but remote terminal units from the telemetry.

used?

Information exchange and confidentiality

3.1 How is information exchanged, | Central with the System Operator.
centrally or between parties?
3.2 What information is exchanged | -
and to whom?
3.3 How is commercially | -
confidential information
protected?
3.4 Are there perceived gaps in | -

information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | -
delivery?
4.2 How are energy flows | -
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accounted for?

Economic effects and financial flows

5.1 Is compensation paid and | No, the fixed service contract has a separate tariffing (because
how? of the curtailment in islanding case).
5.2 Is it mandated? -

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

6.3

What is in place to provide
increased trust in the service
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer protection
laws, etc

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

6.6

Does the aggregator provide
hardware? Does he charge for
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it and is the aggregator
handling customer service with
regards to hardware?

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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Use Case 11: National demonstrator/ project - Microgrid Siidstadt

Name of the use case (as per EG3 | Microgrid Stidstadt

interim report)

Number of the use case (as per EG3 | 11

interim report)

Submitted by: association name | EDSO for Smart Grid

represented on EG3

Submitted by: contact name of EG3
representative

Submitted

by: contact email
address of EG3 representative

Written by*: author name Maximilian URBAN

Written by*: author email address | Maximilian.urban@netz-noe.at

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective

Microgrid consisting of an apartment building controlled by a Microgrid Controller in the
mode: peak shaving.

Scope

A Microgrid Controller forecasts the RES production according to the
weather forecast and controls the battery in a so called peak shaving
mode. This allows the microgrid apartment building to satisfy the load
with most of the renewable energy, either directly, when produced or
later (e.g. in the evening) from the battery. The condominium owners can
trade their share of the commonly operated PV-Storage-System between
themselves (like an Energy Community).

Member

states covered

Lower Austria

Status
timelines

and

Project is to be physically implemented in summer 2018.
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Stakeholders

Netz Niederosterreich, EVN.

Available
deliverables

Control strategies of a microgrid, information security policy, behaviour experience of
hard- and software in crisis situations, behaviour of condominium owners with shared
generation and storage.

Other relevant

info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | Battery Storage per each apartment building; used by the
providers of flexibility and for | investing condominium owners.
which purposes?

1.2 How to design products:

1.2.1 | How to define products | Balancing and congestion are done automatically by the
needed for balancing and | Microgrid Controller in realtime. The “products” at “customer
congestion management? side” are interruptable tariffs/products.

122 |How to ensure a non- |-
discriminatory product design
on all markets?

1.2.3 | What would be the | Timely and power level availability. No curtail restrictions
requirements for these | possible.
products?

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | “Customers” hold a service contract with the operation service
Connection between buyer and | unit and the Microgrid Controller acts in realtime within the
flexibility provider, or go | “convenience” levels of interruption or shift to a later time of
through system operators? use. The loads of the customers are classified into more (must

run) or less important appliances. This also inbetween the
different condominiums, to shave the peak of the whole
apartment building, or prevent any grid supply.

1.3.2 | How to  organise pre- | “convenience” function from each condominium owner as a
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qualification requirements?

(smart) contract.

1.3.3 | How to define effective | -
baselines?

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do these | -
markets operate?

1.4.2 | How to ensure user-friendly | -
market place where a flexibility
service provider can value its
product at most?

1.4.2 | Which solution: one | -
platform/several  platforms?

How to coordinate?

Facilitation of Demand Response

2.1 Which data and information | The service contract for the operation names the priority
are needed by the different | classification of the customer load, the times of use and the
market actors and in which | real time control confirmation.
timeframes?

2.2 How should data be made | Once the customer gets connected the classification and load
available? parameters are defined and input in the Controller

optimisation.

2.3 What tasks should market | -
facilitators do? (Data,
qualification, measurements,
etc.?

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible | Neural network coordination optimisation according to the
coordination models? load classification and switching parameters.

2.4.2 | Which information flows are | The customers’ flexibility/load control parameters (priority,

necessary between different
actors in the different
timeframes, in  particular

power, time) are defined beforehand and input in the System
Operation Controller (“customer’s convenience function”).
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between System Operators?

2.4.3 | How to define the flexibility | Dependent on the Priority classification and power/time of the
products for congestion | customer load for curtailment, participation in the congestion
management? management.

244 | How to deal with grid | -
constraints while minimising
limitations on bids? / How to
build a congestion
management market?

Removal of additional barriers in the system

3.1 Which  other barriers or | -
contradictory signals exist?
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

Market power

4.1 How does the use case for | -
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate
profits (e.g. to cover fixed

costs) when offering
congestion management
services?

Answers to questions Package 2: Framework arrangement

Overview

1 What are the market | One single system operator with fixed contracts for curtailing
models/competition relations | the controllable customer load.

between different players?
(General  description,  with
details covered below)

Measurement and validation (incl. baselining)
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2.1 How is the baseline | -
determined and who does
this?
2.2 Do different markets use the | -
same baseline methodology?
2.3 How is the flexibility action | Fixed service contracts with the system operator.
validated and who does this?
2.4 Who is notified about the | -
flexibility action?
2.5 Is information from sub-meters | Not sub meters, but each condominium is supplied with a load

used?

profile meter and the apartment building with a remote
terminal unit for the telemetry.

Information exchange and confidentiality

3.1 How is information exchanged, | Central with the System Operator.
centrally or between parties?
3.2 What information is exchanged | Consumption request and generation/storage share per
and to whom? condominium is exchanged between the condominiums taking
part in the peer-to-peer market.
3.3 How is commercially | -
confidential information
protected?
3.4 Are there perceived gaps in | -

information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1

Who bears the risk of non-
delivery?
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4.2

How are energy flows
accounted for?

Economic effects and financial flows

5.1 Is compensation paid and | No, the fixed service contract has a separate tariffing (because
how? of the curtailment).
5.2 Is it mandated? -

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

6.3

What is in place to provide
increased trust in the service
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer protection
laws, etc

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
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penalty?

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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Identification
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Name of the use case (as per EG3 interim
report)

Congestion management

Number of the use case (as per EG3 interim
report)

12

Submitted by: association name represented
on EG3

Unidén Fenosa Distribucidn, S.A.

Submitted by: contact name of EG3
representative

Manuel Delgado Fernandez

Submitted by: contact email address of EG3
representative

mdelgadof @gasnaturalfenosa.com

Written by*: author name

David Trebolle Trebolle

Written by*: author email address

dtrebolle@gasnatural.com

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective
Congestion management

Scope A regulatory framework must be developed to allow the contribution of DER to avoid or
solve network congestions and/or voltage problems.
DSOs and TSOs should be able to consider DER as a valid tool to take into account when
they have to re-dispatch generation to fulfil their security standards.

Member Spain

states covered

Status and | N/A
timelines

Stakeholders UFD

Available N/A
deliverables

Other
relevant info
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Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | Distributed energy resources
providers of flexibility and for
which purposes?

1.2 How to design products:

1.2.1 | How to define products | Define the requirements about how to increase or decrease
needed for balancing and | power and the priorities for their procurement by TSO and
congestion management? DSO

1.2.2 | How to ensure a non- | Markettransparency
discriminatory product design
on all markets?

1.2.3 | What would be the | N/A
requirements for these
products?

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | N/A
Connection between buyer and
flexibility provider, or go
through system operators?

1.3.2 | How to organise pre- | N/A
qualification requirements?

1.3.3 | How to define effective | N/A
baselines?

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do these | Day ahead for the procurement of the allocation. Close to real
markets operate? time for the execution

1.4.2 | How to ensure user-friendly | N/A
market place where a flexibility
service provider can value its
product at most?

1.4.2 | Which solution: one | One platform and rules for priorities of the procurement
platform/several  platforms? | between TSO/DSO.

How to coordinate?

Coordination by a single market operator

Facilitation of Demand Response

2.1

Which data and information
are needed by the different

Structural, scheduled and real time
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market actors and in which

timeframes?

2.2 How should data be made | Real time via ICCP.
vailable? . .
available Structural and scheduled via centralized platform
2.3 What tasks should market | Transparency, price competiveness, qualification and
facilitators do? (Data, | measurements
qualification, measurements,
etc.?
2.4 Coordination on activation and use of flexibility:
2.41 | What are the possible | - One market and clear rules for prioritization
coordination models?
- Two markets. One for DSo and another for the dso
2.4.2 | Which information flows are | Structural, scheduled and real time
necessary between different
actors in the different
timeframes, in particular
between System Operators?
2.4.3 | How to define the flexibility | Availability of resources
roducts for con i .
P gestion Location
management?
Amount of power to increase or decrease
timescales
2.4.4 | How to deal with grid | Merit order

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

Qualification
Availability

execution

Removal of additional barriers in the system

3.1

Which other barriers or
contradictory signals
How can they be overcome?
(e.g. certain network tariff

design patterns etc.)

exist?

N/A

Market power

4.1

How does the use case for
congestion management (at
distribution  level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
operators  of
distributed resource generate
profits (e.g. to cover fixed

how could

N/A
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costs) when offering
congestion management
services?

Answers to questions Package 2: Framework arrangement

Overview

1 What are the market | A market platform where players gain access.
models/com;.)etltlon relations TSO and DSO for procurement and DER for the provision
between different players?
(General  description,  with
details covered below)

Measurement and validation (incl. baselining)

2.1 How is the baseline | N/A
determined and who does
this?

2.2 Do different markets use the | N/A
same baseline methodology?

2.3 How is the flexibility action | TSO and DSO
validated and who does this?

2.4 Who is notified about the | TSO and DSO
flexibility action?

2.5 Is information from sub-meters | yes

used?

Information exchange and confidentiality

3.1 How is information exchanged, | both
centrally or between parties?
3.2 What information is exchanged | Real time analogue values.
?
and to whom: To the DSO and TSO
3.3 How is commercially | N/A
confidential information
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protected?

3.4

Are there perceived gaps in
information exchange?

N/A

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | Flexibility providers
delivery?
4.2 How are energy flows | For the provision certification

accounted for?

Economic effects and financial flows

5.1 Is compensation paid and | Yes. Market based
how?
5.2 Is it mandated? Voluntary basis for the provision

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

N/A

6.2

Are consumers required to
tell/need consent from their
supplier before

with an aggregator?

contracting

N/A

6.3

What is in place to provide
increased trust in the service
consumers receive
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer protection
laws, etc

from

N/A

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

N/A
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6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

N/A

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

N/A

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

N/A

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

N/A

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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Name of the use case (as per EG3 interim
report)

Voltage control as an ancillary service

Number of the use case (as per EG3 interim
report)

13

Submitted by: association name represented
on EG3

Unidén Fenosa Distribucidn, S.A.

Submitted by: contact name of EG3
representative

Manuel Delgado Fernandez

Submitted by: contact email address of EG3
representative

mdelgadof @gasnaturalfenosa.com

Written by*: author name

David Trebolle Trebolle

Written by*: author email address

dtrebolle@gasnatural.com

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective
Voltage control as an ancillary service

Scope Voltage control is an essential service to guarantee system operation under the
necessary conditions of security and reliability. Between all voltage control service
providers, DER must be allowed to contribute to voltage control, as they are active
system users. DER contribution to injection or withdrawal of reactive power should be
integrated in order to optimize voltage control in distribution network

Member Spain

states covered

Status and
timelines

Studies carried out for the implementation of the voltage control articles in GLSO NC.

Stakeholders

UFD
Available
deliverables Executive CBA of inefficiencies for the NC GLSO implementation
Other

relevant info
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Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | DG. For voltage control
providers of flexibility and for
which purposes?

1.2 How to design products:

1.2.1 | How to define products | N/A
needed for balancing and
congestion management?

1.2.2 | How to ensure a non-| N/A
discriminatory product design
on all markets?

1.2.3 | What would be the | Regulatory framework that defines the rules and capacities of
requirements for these | DG for their contribution to voltage control at the DSO system
products? level

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | N/A
Connection between buyer
and flexibility provider, or go
through system operators?

1.3.2 | How to organise pre- | N/A
qualification requirements?

1.3.3 | How to define effective | N/A
baselines?

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do these | Ancillary services — voltage control.

?
markets operate From day ahead up to real time

1.4.2 | How to ensure user-friendly | N/A
market place where a flexibility
service provider can value its
product at most?

1.4.2 | Which solution: one | DSO centralized/decentralized voltage control

platform/several  platforms?
How to coordinate?

Facilitation of Demand Response

2.1

Which data and information
are needed by the different
market actors and in which

N/A

135






Version 1.2 - 09/04/2018

timeframes?

2.2 How should data be made | N/A
available?
2.3 What tasks should market | N/A
facilitators do? (Data,
qualification, measurements,
etc.?
2.4 Coordination on activation and use of flexibility:
2.4.1 | What are the possible | Local DG control based on setpoints
inati Is? .
coordination models Centralized DSO voltage voltage control
2.4.2 | Which information flows are | The information specified in the GLSO NC
necessary between different
actors in the different
timeframes, in particular
between System Operators?
2.43 | How to define the flexibility | N/A
products for congestion
management?
244 | How to deal with grid | N/A

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

Removal of additional barriers in the system

3.1

Which  other barriers or
contradictory signals exist?
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

N/A

Market power

4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate
profits (e.g. to cover fixed

costs) when offering
congestion management
services?

N/A
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Answers to questions Package 2: Framework arrangement

Overview

1

What are the market
models/competition relations
between different players?
(General  description,  with
details covered below)

Regulated price and service.

DG fulfilling the service receive a price compensation

Measurement and validation (incl. baselining)

2.1 How is the baseline | N/A
determined and who does
this?

2.2 Do different markets use the | N/A
same baseline methodology?

2.3 How is the flexibility action | N/A
validated and who does this?

2.4 Who is notified about the | DG involved and the DSO
flexibility action?

2.5 Is information from sub-meters | no

used?

Information exchange and confidentiality

3.1 How is information exchanged, | Both
centrally or between parties?
3.2 What information is exchanged | Real time orders, set points and measurements
and to whom?
3.3 How is commercially | N/A
confidential information
protected?
3.4 Are there perceived gaps in | N/A

information exchange?
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Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | DG
delivery?
4.2 How are energy flows | Real time links

accounted for?

Economic effects and financial flows

5.1 Is compensation paid and | Yes. To be regulated. Could be monthly
how?
5.2 Is it mandated? yes

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

N/A

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

N/A

6.3

What is in place to provide
increased trust in the service
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer protection
laws, etc

N/A

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

N/A

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a

N/A
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penalty?

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

N/A

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

N/A

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

N/A

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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3.9 Use Case 14: Research Project - National demonstrator/ project - Grid-Control —
Advanced Decentral Grid Control

Identification

Name of the use case (as per EG3 | Research Project - National demonstrator/
interim report) project - Grid-Control — Advanced Decentral Grid
Control

Number of the use case (as per EG3 | 14

interim report)

Submitted by: association name | Netze BW GmbH

represented on EG3

Submitted by:
representative

contact name of EG3

Submitted

by: contact emalil
address of EG3 representative

Written by*: author name

Written by*: author email address

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective

The aim of the research project grid-control is to develop and evaluate new concepts
and innovative system solutions, in order to achieve an overall concept for sustainable
distribution grids. One part of the overall concept is the development of an integrated
process between the market side and the DSO for generating load flow forecasts.
Furthermore a quota-based approach for congestion management based on the German
Traffic Light Concept is implemented with role-specific system solutions. The DSO
provides constraints for the market by means of quota for predefined grid clusters and
does not act as a market participant.

Scope

Specification and development of role-specific system solutions (test models) for the
DSO, the market participants and the prosumer (DSO: Grid Load Management System
and Regional Energy Management System, Market: Flexibility Management System,
Prosumer: Building Energy Management System).

Evaluation of the concept and the system solutions in a field test in a low-voltage-grid
with four battery energy storage units and a charging point for electric vehicles.

Member

Germany, (Czech Republic)
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states covered

Status and
timelines

Project start: July 2015, field test: September 2017 — prospectively September 2018, End
of project: prospectively December 2018

Stakeholders

DSO, market participants, universities etc.

Available Final project report, scientific publications
deliverables
Other The project is part of the funding initiative “Zukunftsfahige Stromnetze” of the German

relevant info

Federal Ministry for Economic Affairs and Energy. Next to Netze BW GmbH as the
consortium leader, the following partners from industry and research institutions are
involved: ads-tec, Fichtner IT Consulting, FZI Forschungszentrum Informatik, KIT
Karlsruhe Institute for Technology, Landis+Gyr, PREdistribuce, Seven2one
Informationssysteme and University of Stuttgart.

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | Users:

providers of flexibility and for
which purposes? DSO: executing grid operation tasks (congestion management,

avoidance of uneconomical grid expansion)
TSO: safeguarding system stability (balancing and redispatch)

Market participants: procurement of energy in times of low
prices, ensuring the balance of balancing groups, marketing of
control power and energy

Providers:

End consumer, operator of generation units and storage units -
> flexibilities accumulated by retailers, direct marketer and
aggregators

1.2 How to design products:

1.2.1 | How to define products | In project “grid-control” (and in project “flexible power-to-
needed for balancing and | heat”) the DSO does not act as a market participant and just
congestion management? defines limits for the flexibility usage / the market by means of

activation quotas. Market participants are free to manage
flexibility within the constraints set by the DSO and may
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optimize their schedules by using e.g. a secondary “quota”
market.

How the DSO procures the flexibility (and how products have
to be defined) taking part in the quota model is not in scope of
the project. In a next step, incentive systems have to be
investigated, especially regarding the fact that in low voltage
grids markets won’t be sufficiently ligid and therefore other
mechanisms have to be deployed.

122 |How to ensure a non-|n.a.
discriminatory product design
on all markets?

1.2.3 | What would be the | Under  development (e.g.  cause-related allocation,
requirements for these | transparency, low transaction costs)
products?

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | The flexibility at a certain grid connection point is related to
Connection between buyer and | the connection user and its grid connection (bought via grid
flexibility provider, or go | fees). The Market participants are free to manage the
through system operators? flexibility according to this grid connection and the constraints

provided by the DSO (at a central platform or directly). In case
of an activation/control action by the market participant the
DSO still has to be informed e.g. by means of schedules.

1.3.2 | How to  organise pre- | In Germany: possibly via the VDE application rules (Technische
qualification requirements? Anschlussregeln) of the FNN

1.3.3 | How to define effective | In Germany: possibly via the VDE application rules (Technische
baselines? Anschlussregeln) of the FNN

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do these | Depending on the level of digitalization. Step-by-step
markets operate? approaching to “real-time” provided that this is economic,

beginning with day-ahead.

1.4.2 | How to ensure user-friendly | No answer.
market place where a flexibility
service provider can value its | Note: The economic profit for the service provider should not
product at most? be in the foreground, but the economic benefit.

1.4.2 | Which solution: one | At a central platform or directly (like in project grid-control).
platform/several  platforms?

How to coordinate?

Facilitation of Demand Response
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2.1 Which data and information | In project grid-control the DSO uses schedules of the market
are needed by the different | participants for generating load flow forecasts and provides
market actors and in which | the quotas for each cluster to the relevant market participants
timeframes? day-ahead.

For a secondary “quota” market the market participants may
need to know which flexibilities are in the same grid cluster.

2.2 How should data be made | No core working area in the project.
available?

2.3 What tasks should market
facilitators do? (Data,
qualification, measurements,
etc.?

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible | Coordination according to the principle of the cascade. Being
coordination models? responsible for the operational security and the quality of

supply of its own networks, each system operator coordinates
independently in its own grid.

2.4.2 | Which information flows are | At a maximum as defined by Network Codes.
necessary between different
actors in the different
timeframes, in particular
between System Operators?

2.4.3 | How to define the flexibility | The DSO has to define its demand. The market has to define
products for congestion | products.
management?

2.4.4 | How to deal with grid | Does this question assume that flexibility markets will be

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

implemented in low/middle voltage grids? See 1.2.1

Removal of additional barriers in the system

3.1

Which  other barriers
contradictory signals
How can they be overcome?
(e.g.
design patterns etc.)

or
exist?

certain network tariff

Grid fees, especially for special grid use (Based on peak load
time windows)

Market power
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4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate
profits (e.g. to cover fixed

costs) when offering
congestion management
services?

Answers to questions Package 2: Framework arrangement

Overview

What are the market
models/competition relations
between different players?
(General  description,  with
details covered below)

Measurement and validation (incl. baselining)

2.1 How is the baseline
determined and who does
this?
2.2 Do different markets use the
same baseline methodology?
2.3 How is the flexibility action
validated and who does this?
2.4 Who is notified about the | All concerned parties
flexibility action?
2.5 Is information from sub-meters | Meters (submeters, if individual systems have to be measured

used?

as a proof for an acitivation of the flexibility)
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Information exchange and confidentiality

3.1 How is information exchanged, | In the most efficient way
centrally or between parties?
3.2 What information is exchanged | Data minimization, only the necessary information and the
and to whom? parties which need the data. Determining on national level.
3.3 How is commercially | Respecting EU directives regarding data security and safety
confidential information
protected?
3.4 Are there perceived gaps in

information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | The flexibility provider
delivery?
4.2 How are energy flows

accounted for?

Economic effects and financial flows

5.1

Is compensation paid and how?

5.2

Is it mandated?

Consumer rights and contractual arrangements (incl. aggregators and residential

customers)
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6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

6.3

What is in place to provide
increased trust in the service
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer protection
laws, etc

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
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both? How are they taken into
account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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3.10 Use Case 15: National demonstrator/ project - ADDRESS

Identification

Name of the use case (as per EG3 | ADDRESS

interim report)

Number of the use case (as per EG3 | UC15

interim report)

Submitted by: association name | IBERDROLA DISTRIBUCION ELECTRICA SAU

represented on EG3

Submitted by:
representative

contact name of EG3

Submitted

by: contact email
address of EG3 representative

Written by*: author name Roberto Gonzalez Sainz Maza

Written by*: author email address | rgonzalezsm@iberdrola.es

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective

The overall objective of this project is to study, develop and validate solutions to enable
active demand and exploit its benefits.

Scope

- Development of technical solutions both at the consumers
premises and the power system level

- Identification of the possible barriers against active demand
development and develop recommendations and solutions to remove these
barriers considering economic, regulatory, societal and cultural aspects.

- Identification of the potential benefits for the different power
system participants.

- Development of appropriate markets and contractual
mechanisms to manage the new scenarios.

- Study and propose accompanying measures to deal with
societal, cultural and behavioural aspects.

Member
states covered

Germany (GE), Spain (SP), United Kingdom (UK), The Netherlands (NL), France (FR),
Finland, Sweden (SE), Italy, Switzerland, Belgium, Romania.
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Status and
timelines

The project started in June 2008 and finished in 2013.

Stakeholders

Research: University of Manchester, Universidad Pontificia Comillas, Universita di Siena,
Universita di Cassino, ENEL Ingegneria e Innovazione, VTT, VITO, Tecnalia, KEMA,
Consentec

Distribution and transmission network operators: ENEL Distribuzione, UK Power
Networks, Iberdrola Distribucidn Eléctrica, Vattenfall

Energy supply and retail: EDF-SA, ENEL Distributie Dobrogea

Electric equipment manufacturers: ABB, Landis+Gyr, ZIV

Home appliances manufacturers and consultants: Philips, Electrolux, RLtec

ICT providers and Electric equipment manufacturers: Ericsson Espana, Alcatel, Current

Available Deliverables are public available at the project website www.addressfp7.org
deliverables - Appliance Operation Scheduling for Electricity Consumption
Optimization
- Load forecasting for active distribution networks
- Optimization models for consumer flexibility aggregation in
smart grids: the ADDRESS approach
- The ADDRESS Project: Developing Active Demand in Smart
Power Systems integrating Renewables
- Communications requirements for smart grids
- Architecture and functional specifications of distribution and
transmission control systems to enable and exploit active demand
- Le projet ADDRESS - Une architecture technique et commerciale
pour le développement de la Demande Active
- Aggregate Consumers Flexibility in Consumption and
Generation to Create Active Demand
- ADDRESS: A Commercial Architecture for the Aggregation and
the Trade of Active Demand Services
- Potential Barriers and Solutions for Active Demand: a
Qualitative Analysis
- ADDRESS: Scenarios and architecture for active demand
development in the smart grids of the future
- The ADDRESS Project: An Architecture and Markets to Enable
Active Demand
- ADDRESS - Active demand for the smart grids of the future
Other

relevant info

149




http://www.addressfp7.org/



Version 1.2 - 09/04/2018

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | For this initiative, system operators (transmission and
providers of flexibility and for | distribution) are considered to be the ones who receive the
which purposes? flexibility provided by the users.

1.2 How to design products:

) - Technical characteristics

1.2.1 | How to define products
needed for balancing and |- Economic characteristics
congestion management? -

g & - Legal characteristics

1.2.2 | How to ensure a non- | Through regulatory rules.
discriminatory product design
on all markets?

1.2.3 | What would be the | The users should have automatic systems in order to connect
requirements for these | to an aggregator and through the aggregator to the DSO.
products?

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | Following a direct request from the DSO to the aggregator.
Connection between buyer
and flexibility provider, or go
through system operators?

1.3.2 | How to organise pre-
qualification requirements?

1.3.3 | How to define effective
baselines?

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do these | Secondary control reserve: from 30 seconds to 15 minutes
markets operate?

Minute control reserve: within 15 minutes
Market for interruptible loads: From 0 to 2 hours

1.4.2 | How to ensure user-friendly | A DSO platform to operate these markets is required. Service
market place where a flexibility | providers should be connected and operation must be almost
service provider can value its | automatic.
product at most?

1.4.3 | Which solution: one | Several platforms organised at regional level to operate local
platform/several  platforms? | service providers and loads.

How to coordinate?
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DSO will prioritise according to technical and economic
variables through the platform, working with known service
providers. DSO platform should coordinate operations with
TSO platforms.

Facilitation of Demand Response

2.1 Which data and information | Service Requester:
are needed by the .dlfferc.ent Bids from aggregators.
market actors and in which
timeframes? -DSO should send commands or requests.
Service Provider:
-Bids from generators or bilateral agreements.
-Information about availability of services.
2.2 How should data be made | Interaction between DSO and service provider platforms.
available?
2.3 What tasks should market
facilitators do? (Data,
qualification, measurements,
etc.?
2.4 Coordination on activation and use of flexibility:
2.4.1 | What are the possible | See SMARTNET project
coordination models?
2.4.2 | Which information flows are | See 2.1.
necessary between different
actors in the different
timeframes, in particular
between System Operators?
2.4.3 | How to define the flexibility
products for congestion
management?
244 | How to deal with grid | DSO should be responsible of congestion management and

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

able to use flexibility offered by service providers, as well as,
using their own systems (batteries, voltage control systems,
monitoring tools, etc.)

Removal of additional barriers in the system

3.1

Which  other barriers
contradictory signals
How can they be overcome?

or
exist?

(e.g. certain network tariff

Regulation should be developed in order to open the
framework to any available cost-efficient option.
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design patterns etc.)

Market power

4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate
profits (e.g. to cover fixed

costs) when offering
congestion management
services?

At local level it makes no sense to establish flexibility markets
because of a reduced number of providers (not cost-efficient).
In these cases, bilateral agreements with potential service
providers or solutions established by the DSO using their own
assets (batteries, etc.) are more cost-effective.

Answers to questions Package 2: Framework arrangement

Overview

What are the market
models/competition relations
between different players?
(General description,  with
details covered below)

See EVOLVDSO and SMARTNET project.

Measurement and validation (incl. baselining)

2.1 How is the baseline
determined and who does
this?
2.2 Do different markets use the
same baseline methodology?
2.3 How is the flexibility action | Validation should be done from the service requester (DSO,...)
validated and who does this?
2.4 Who is notified about the | The service requester.
flexibility action?
2.5 Is information from sub-meters

used?

Information exchange and confidentiality
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3.1 How is information exchanged, | Communication between DSO, TSO and service providers’
centrally or between parties? platforms.
3.2 What information is exchanged
and to whom?
3.3 How is commercially
confidential information
protected?
3.4 Are there perceived gaps in

information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | The DSO or TSO are responsible of the electricity system
delivery? service and they should have the possibility to ensure the
service by their own means.
4.2 How are energy flows

accounted for?

Economic effects and financial flows

5.1 Is compensation paid and | Demand response services should be compensated. It is not
how? clear that the tariffs permit important savings for electricity
consumers.
5.2 Is it mandated?

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

The contract should be negotiated bilaterally among DSO and
service provider.

6.2 Are consumers required to | Itis not necessary.
tell/need consent from their
supplier before contracting
with an aggregator?

6.3 What is in place to provide

increased trust in the service

consumers receive from
Aggregators e.g.
Code of Practice, data security

protocols, consumer

is there a
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protection laws, etc.

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

This should be defined the aggregator or regulator.

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

Should be specified in the bilateral agreement.

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

Should be specified in the bilateral agreement.

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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3.11 Use Case 16: Theoretical models/developing frameworks - National
demonstrator — UPGRID

Identification

Name of the use case (as per EG3 | UPGRID
interim report)

Number of the use case (as per EG3 | UC16
interim report)

Submitted by: association name | IBERDROLA DISTRIBUCION ELECTRICA S.A.U.

represented on EG3

Submitted by: contact name of EG3

representative

Submitted

by:
address of EG3 representative

contact email

Written by*: author name Roberto Gonzalez Sainz Maza

Written by*: author email address | rgonzalezsm@iberdrola.es

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective The overall objective of this project is to improve the monitoring and controlability of
low voltage (LV) and medium voltage (MV) grids, as a way to anticipate technical
problems associated with large scale integration of DER (Distributed Energy Resources),
bringing also end users closer to system operation and planning

- Observability and control of LV grid: Achieve a sound LV

Scope

network representation, functional specification of LV dispatch, deployment of
tools to support LV operation of field crews, improvement in O&M of LV grid,
improvement of QoS to customers.

Extensive use of AMI Infrastructure: Integration and processing
of meter events in the OMS (Outage Management System), Deployment of
Multiservice PRIME subnetwork, Development of LV grid remote control operation
over Smart Metering PRIME Infrastructure.

Enhancement of the role of DSOs to facilitate and open market

services: Evaluation of incentive and market framework in demo regions,
identification of investment alternatives for UPGRID innovative concepts,
assessment of optimal business models for market participants.
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- Participation of customers, distributed generation and energy
storage in network management: Improvement of customer capacity building

web-based systems, development of interactive communication campaigns,
Societal research on the socio-economic impact of Smart Grid solutions on the
demo regions.

Member
states covered

Spain (SP), Portugal (PT), Poland (PO), Sweden (SE), United Kingdom (UK), France (FR)
and Norway (NO).

Status and
timelines

The project started in the January of 2015 and finished in December 2017.

Stakeholders

Iberdrola, EDP Distribuicao , Vattenfall, Energa, Tecnalia, Imperial College London,
Comillas university, Inesctec, ZIV, Withus, NOS, Powel, Schneider Electric, GE, Atende,
Politechnika Gdanska, Instytut Energetyki, Instituto Tecnologico de la Energia (ITE), Ente
Vasco de la Energia (EVE)

Available Deliverables are public available at the project website www.upgrid.eu.
deliverables - D01.02 —Report on non-technical local incentives and barriers
- D01.03 — Standards
- D01.04 —Report on common KPIs
- D2.02 —Services provided by DSOs to the Retail Market
- D2.4 — Report on the implementation of the CIM as the
reference data model for the project
- D02.05 - Conclusions of load and generation forecasting
models
- D03.04 — Demonstration results: Evaluation and opportunities
- D04.01 — Report on the performance of the selected tools that
were tested n laboratory
- D04.03 - Evaluation and Demonstration Results and Data
Collection
- D05.03 — Results of the demonstration project
- D06.05 — Systems testing and optimization
- D07.01 - Report on the incentive framework for facilitating
investments in UPGRID innovative concepts
- D08.01 - Report about KPIs analysis and methods of
comparison
- D08.05 - Summary of results obtained in WP8 and
recommendations
- D08.06 — Report about system wide benefits of UPGRID services
- D09.01 - Targeted social stakeholders segmentation and
analysis
- D09.02 — Communication campaigns
- D09.03 — Report of Societal Research. Socioeconomic Impact of
Smart Grid. Report of Transfer Replication Strategy and Communication
- D09.04 - Project Dissemination Plan. Website Report of Project.
Project Dissemination analysis impact
Other The project includes 4 demonstrators that were deployed from April 2015 to June 2017

relevant info

at Bilbao area in the North of Spain, Parque das Nagdes in Lisbon (Portugal), Amal in
Dalsland in the South of Sweden, and Gdynia in Pomeranian Region (Poland).
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Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | For this initiative, system operators (transmission and
providers of flexibility and for | distribution) are considered to be the ones who receive the
which purposes? flexibility provided by the users.

1.2 How to design products:

) - Technical characteristics

1.2.1 | How to define products
needed for balancing and |- Economic characteristics
congestion management? -

g & - Legal characteristics

1.2.2 | How to ensure a non- | Through regulatory rules.
discriminatory product design
on all markets?

1.2.3 | What would be the | The DSO should be authorized and able to send commands to
requirements for these | generators. They should be obliged to be connected to the grid
products? control systems.

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | Following a direct request from the DSO to generators.
Connection between buyer
and flexibility provider, or go
through system operators?

1.3.2 | How to organise pre-
qualification requirements?

1.3.3 | How to define effective
baselines?

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do these | Secondary control reserve: from 30 seconds to 15 minutes
markets operate?

Minute control reserve: within 15 minutes
Tertiary control reserve: within 15 minutes and maintain for at
least 2 hours

1.4.2 | How to ensure user-friendly | A DSO platform to operate these markets is required. Service
market place where a flexibility | providers should be connected and operation must be almost
service provider can value its | automatic.
product at most?

1.4.3 | Which solution: one | Several platforms organised at regional level to operate local
platform/several  platforms? | service providers and loads.
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How to coordinate?

DSO will prioritise according to technical and economic
variables through the platform, working with known service
providers. DSO platform should coordinate operations with
TSO platforms.

Facilitation of Demand Response

2.1 Which data and information | Service Requester:
re n h ifferen . .
are needed by the .d' e? t -Bids from generators or bilateral agreements.
market actors and in which
timeframes? -DSO should send commands or requests.
Service Provider:
-Bids from generators or bilateral agreements.
-Information about availability of services.
2.2 How should data be made | Interaction between DSO and service provider platforms.
available?
2.3 What tasks should market
facilitators do? (Data,
qualification, measurements,
etc.?
2.4 Coordination on activation and use of flexibility:
2.4.1 | What are the possible | See SMARTNET project
coordination models?
2.4.2 | Which information flows are | See 2.1.
necessary between different
actors in the different
timeframes, in particular
between System Operators?
2.4.3 | How to define the flexibility
products for congestion
management?
244 | How to deal with grid | DSO should be responsible of congestion management and

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

able to use flexibility offered by service providers, as well as,
using their own systems (batteries, voltage control systems,
monitoring tools, etc.)

Removal of additional barriers in the system

3.1

Which barriers
contradictory signals
How can they be overcome?
(e.g. certain network tariff

other or

exist?

- Regulation should be developed in
order to open the framework to any available cost-efficient
option.
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design patterns etc.)

Market power

4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate
profits (e.g. to cover fixed

costs) when offering
congestion management
services?

At local level it makes no sense to establish flexibility markets
because of a reduced number of providers (not cost-efficient).
In these cases, bilateral agreements with potential service
providers or solutions established by the DSO using their own
assets (batteries, etc.) are more cost-effective.

Answers to questions Package 2: Framework arrangement

Overview

What are the market
models/competition relations
between different players?
(General description,  with
details covered below)

See EVOLVDSO and SMARTNET project.

Measurement and validation (incl. baselining)

2.1 How is the baseline
determined and who does
this?
2.2 Do different markets use the
same baseline methodology?
2.3 How is the flexibility action | Validation should be done from the service requester (DSO,...)
validated and who does this?
2.4 Who is notified about the | The service requester.
flexibility action?
2.5 Is information from sub-meters

used?
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Information exchange and confidentiality

3.1 How is information exchanged, | Communication between DSO, TSO and service providers’
centrally or between parties? platforms.
3.2 What information is exchanged
and to whom?
3.3 How is commercially
confidential information
protected?
3.4 Are there perceived gaps in

information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | The DSO or TSO are responsible of the electricity system
delivery? service and they should have the possibility to ensure the
service by their own means.
4.2 How are energy flows

accounted for?

Economic effects and financial flows

5.1 Is compensation paid and | Third party services should be paid. It is important to ensure
how? that this externalisation of the flexibility does not imply a cost
for electricity consumers.
5.2 Is it mandated?

Consumer rights and contractual arrangements (incl. aggregators and residential

customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

The contract should be negotiated bilaterally among DSO and
service provider.

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

It is not necessary.

6.3

What is in place to provide
increased trust in the service

consumers receive from
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Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer
protection laws, etc.

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

This should be defined the aggregator or regulator.

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

Should be specified in the bilateral agreement.

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

Should be specified in the bilateral agreement.

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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3.12 Use Case 17: Theoretical models/developing frameworks - IGREENGrid

Identification

Name of the use case (as per EG3 | IGREENgrid
interim report)

Number of the use case (as per EG3 | UC17
interim report)

Submitted by: association name | IBERDROLA Distribucién Eléctrica SAU
represented on EG3

Submitted by: contact name of EG3
representative

Submitted by: contact email
address of EG3 representative

Written by*: author name Jesus Varela

Written by*: author email address | jvsa@iberdrola.es

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective IGREENGrid (IntegratinG Renewables in the EuropEaN Electricity Grid) project focuses on
increasing the hosting capacity for Distributed Renewable Energy Sources (DRES) in
power distribution grids without compromising the reliability or jeopardizing the quality

of supply.
Scope Proposing:
o Most promising solutions.
. Recommendations for the integration of DRES in distribution

grids, methodologies and tools.

. Criteria to establish hosting capacity and to manage curtailment
procedures.

. Technical requirement to DRES, equipment manufacturers &
technology providers.

. Assessment of the scalability and replicability at EU level (from
technical, regulatory and economic point of view).
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Member
states covered

Spain, France, Italy, Germany, Greece, Austria.

Status and
timelines

The project started in January 2013 and finished in March 2016.

Stakeholders

innogy® (grid operator), Essent (retailer), IIE-UPV (research centre), Energy Consulting
Allgau (certifier), Klingele papierwerke (industrial customer - Germany) and Campofrio
Food Group (industrial customer — Spain (x2) and the Netherlands).

Available
deliverables

Deliverables are public available at http://www.igreengrid-fp7.eu/deliverables

D1.1 Project Plan

D1.2 IPR manual

D1.5 Report I: coordination with SINGULAR & SusTAINABLE Projects
D1.6 Report II: coordination with SINGULAR & SusTAINABLE Projects
D1.7 IGREENGrid, SINGULAR & SuSTAINABLE Coordination Plan

D4.1 Report listing selected KPIs and precise recommendations to

EEGI Team for improvement of list of EEGI

D4.2 List of reference targets (country-specific & EU-wide) for grid
integration of DER based on selected "best" KPI

D5.1 Technical and economic evaluation of replicability and
scalability of solutions to increase the DER

D6.1 Guidelines for the future massive integration of DRES in
distribution grids

D6.2 Report on the DSOs' business evolution
D6.3 Commercial and exploitation plan

D7.1 Dissemination Plan

D7.2 First Report on dissemination activities
D7.3 IGREENGrid Newsletter 1

D7.4 IGREENGrid Newsletter 2

D7.5 IGREENGrid Newsletter 3

D7.6 IGREENGrid Workshop 1

D7.7 IGREENGrid Workshop 2

D7.8 IGREENGrid Workshop 3

D7.9 IGREENGrid Workshop 4

D7.10 Final report on dissemination activities and description of

exchanged experiences

D7.11 Articles in prestigious publications to present IGREENGrid
results
D7.12 IGREENGrid website

3 At the time of the project was running, it was RWE Deutschland AG.
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Other

relevant info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | In this project:
roviders of flexibility and for
P . y ° Users: TSO, DSO.
which purposes?
° Providers: Generators, Storage
facilities, Intelligent buildings, microgrids.

1.2 How to design products:

1.2.1 | How to define products | Technical characteristics, Economic characteristics, Legal
needed for balancing and | characteristics
congestion management?

1.2.2 | How to ensure a non-| Regulatoryrules
discriminatory product design
on all markets?

1.2.3 | What would be the | DSO should be authorized and able to send commands to
requirements for these | Generators. Regulation should impose generators (above
products? certain power) the connexion to grid control systems to report

status. Collaboration for them should be compulsory, but paid.

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | Following a direct request from DSO to generators
Connection between buyer
and flexibility provider, or go
through system operators?

1.3.2 | How to organise pre-
qualification requirements?

1.3.3 | How to define effective
baselines?

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do these | Secondary control reserve: from 30 seconds to 15 minutes

markets operate?

Minute control reserve : within 15 minutes

Tertiary control reserve: Within 15 minutes and maintain for at
least 2 hours
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1.4.2 | How to ensure user-friendly | A DSO platform to operate this market is required. Service
market place  where a | providers should be connected, and operation must be almost
flexibility service provider can | automatic.
value its product at most?

1.4.3 | Which solution: one | Several platforms organised at regional level to operate local
platform/several  platforms? | service providers, and loads. DSO will prioritize according to

How to coordinate?

technical and economic variables through the platform,
working with known service providers. DSO platform should
coordinate operations with TSO platform.

Facilitation of Demand Response

2.1 Which data and information | Service requester
are needed by the different .
¥ . ] - Bids from aggregators and generators
market actors and in which
timeframes? - DSO should send commands or requests.
Service provider:
-Bids from generators or bilateral agreements.
-Information about availability of services.

2.2 How should data be made | Interaction between DSO and Service Providers platforms.
available?

2.3 What tasks should market | Too many actors add complexity and increase costs. Solutions
facilitators do? (Data, | must be simple, avoiding the addition of not necessary roles.
qualification, measurements,
etc.?

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible | See SmartNet project. Models 2,3, and 4 are more feasible and
coordination models? open.

2.4.2 | Which information flows are | See 2.1
necessary between different
actors in the different
timeframes, in particular
between System Operators?

2.4.3 | How to define the flexibility
products for congestion
management?

244 | How to deal with grid | DSO should be responsible of congestion management and

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

able to use flexibility offered by services providers as well as
using their own systems (batteries, monitoring tools, voltage
control systems, etc.).
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Removal of additional barriers in the system

3.1

Which other barriers or
contradictory signals exist?
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

Regulation should be developed in order to open the
framework to any available and cost efficient option.

Regulation does not allow DSO to
control DER (including DRES)

Coordination between TSO & DSO is
insufficient for the DRES integration

Lack of a proper regulation for the
DRES connection

Lack of adequate remuneration of DSO
services

DRES do not have any incentive to take
part in the network operation

Rules for interaction with new actors
are not clearly defined

Lack of standard “Smart Grid” Solution
components

Distribution network processed are not
up to date with the realities of the integrations of
DRES in European countries

Lack of experiences of DSO operating
news devices systems

Unaffordable ICT solutions for remote-
control in remote areas

Power system reliability affected by
massive DRES penetration

Market power

4.1 How does the use case for | Sometimes, at local level, it makes no sense to establish

distribution level) address

potential issues of dominant

local services? In the use case,
how could operators of
distributed resource generate
profits (e.g. to cover fixed

costs) when offering
congestion management
services?

congestion management (at | flexibility markets because of reduced number of providers (it
is not cost-efficient). In these cases, bilateral agreements with
potential service providers or solutions established by the DSO
positions in the provision of | using their own assets (batteries, etc) are more cost-effective.
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Answers to questions Package 2: Framework arrangement

Overview

What are the market
models/competition relations
between different players?
(General  description,  with
details covered below)

See evolvDSO and SmartNet.

Measurement and validation (incl. baselining)

2.1 How is the baseline
determined and who does
this?
2.2 Do different markets use the
same baseline methodology?
2.3 How is the flexibility action | Validation should be done for the service requester (DSO,...).
validated and who does this?
2.4 Who is notified about the | The service requester.
flexibility action?
2.5 Is information from sub-meters

used?

Information exchange and confidentiality

3.1 How is information exchanged, | Communication among DSO, TSO and service providers
centrally or between parties? platforms.
3.2 What information is exchanged |~
and to whom?
3.3 How is commercially
confidential information
protected?
3.4 Are there perceived gaps in

information exchange?
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Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | The DSO or TSO are responsible of the electricity system
delivery? service and they should have the possibility to ensure the
service by their own means.
4.2 How are energy flows

accounted for?

Economic effects and financial flows

5.1 Is compensation paid and | Third parties services should be paid. It is important to ensure
how? that this externalisation of the flexibility does not imply an
increase of costs for the electricity consumers.
5.2 Is it mandated?

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

The contract should be negotiated bilaterally among DSO and
service provider.

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

Not necessary.

6.3

What is in place to provide
increased trust in the service
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer
protection laws, etc.

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

This should be defined by the aggregator or regulator.

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

Bilateral agreement.

6.6

Does the aggregator provide
hardware? Does he charge for

Bilateral agreement.
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it and is the aggregator
handling customer service with
regards to hardware?

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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Use Case 18: Research project GRID4EU

Name of the use case (as per EG3 | GRID4EU

interim report)

Number of the use case (as per EG3 | UC18

interim report)

Submitted by: association name | IBERDROLA Distribucién Eléctrica SAU.

represented on EG3

Submitted by: contact name of EG3
representative

Submitted

by: contact email
address of EG3 representative

Written by*: author name Jesus Varela

Written by*: author email address | jvsa@iberdrola.es

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective

The objective is to test the potential of smart grids in areas such as renewable energy
integration, electric vehicle development, grid automation, energy storage, energy
efficiency and load reduction, fostering complementarity between the six
demonstration projects, and promoting transversal research as well as sharing results
between the different energy distributors involved.

Scope

. Using more Renewable Energy Sources connected to
distribution networks

. Implementing active, more efficient participation of customer
to electricity markets

. Secure energy supply - Network reliability
o MV / LV network Supervision & Automation
. Improving peak load management through increased

interactions between network operation and electricity customers
. Demand Side Management (DSM), VE, Storage, Micro Grids

. Develop and test innovative technologies
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. Define standards through the set up of demonstrators
. Guarantee the scalability of these new technologies

. Guarantee the replicability over Europe

. Analyse Smart Grid Cost-benefits (Business Case)

Member
states covered

France, Czech Republic, Italy, Spain, Germany and Sweden.

Status and
timelines

The project started in November 2011 and finished in January 2016.

Stakeholders

Six European DSOs: CEZ Distribuce (Czech Republic), Enel Distribuzione (Italy), ERDF
(France), Iberdrola Distribucion (Spain), RWE (Germany) and Vattenfall Eldistribution
(Sweden).

Manufacturers: ABB, Alstom, Cisco, e-meter, Ormazabal, Itron, Landis&Gyr, Schneider,
Selta, Siemens, ZIV.

Research centres and universities: KU Leven, Comillas, TU Dortmunt, KTH, Armine

Available
deliverables

Public  deliverables are  available at  http://www.griddeu.eu/project-
demonstrators/deliverables.aspx.

dD1.1 Demol Specification and
requirements

dD2.1 Demo?2 Detailed project
specification and development of demo activities

dD3.1 Demo3 Demonstration  targets
and solutions overview

dD4.1 Demo4 Documentation for
technical coordination

dD5.1 Demo5 Detailed demonstration
planning
dD6.1 Demob Initiation of the

demonstration

dD6.2 Demob General specifications of
the solar district

dD6.3 Demob Detailed specifications of
the solar district (not public,)

dD6.4 Demo6 Customer recruitment
and contractual procedures (not public)

gDh1.1 GWP1 Project quality
management plan (not public)

gD1.2 GWP1 First yearly Technical
Progress Report and Financial Report (not public)

gD2.1 GWP2 General Functional
Requirements and specifications of joint activities in the Demonstrators
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gD2.2 GWP2 Project KPIs definition
and measurement methods

gD2.3 GWP2 Field data access
rights (not public)

gh4.1 GWP4 Guidelines for standards
implementation in the six demonstrations

gD4.2 GWP4 Ex ante costs and
benefits leading to the standards for the demonstrations

gD5.1 GWP5 Dissemination Master
Plan (not public)

gD5.2 GWP5 Interactive  multimedia
communication tools

dD1.2 Demol Report of development
for flexible MV-network operation

dD2.2 Demo?2 Detailed technical
specification and set-up.

dD3.2 Demo3 Implementation of
technologies

dD4.2 Demo4 Research and
development activities results

dD5.2 Demo5 Detailed specification and
development of demonstration activities (not public)

dD6.5 Demo6 Tests of the innovative
algorithms , Demonstration implementation plan and tuning

gD1.3 GWP1 Second yearly Technical
Progress Report and Financial Report (not public)

gD2.4 GWP2 Clearing House
implementation and related documentation (not public)

gD4.3 GWP4 Validation of standard
implementation for the demonstrations

dD1.3 Demol System development and
field implementation

dD2.3 Demo2 Demonstration
implementation and tuning

dD3.3 Demo3 Technical results and
performance
dD4.3 Demo4 Results of the laboratory

tests and of the real field trials prior to the demonstration activities

dD5.3 Demo5 Implementation of
demonstration activities (This deliverable is not public, only a publishable summary is
public. For further enquiries and, in particular, to get information contained in this
document, please feel free to contact the deliverable owners)

dD6.6 Demob Halfway assessment of
the Smart Solar District
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gDl1.4 GWP1 Third yearly Technical
Progress Report and Financial Report (not public)

gD2.5 GWP2 Barrier identification to
smarter and stronger grid implementation

gD2.6 GWP2 Stakeholder acceptance
reports involving existing and new barriers

gD3.1 GWP3 Methodology for the
definition of scaling-up and replication rules and cost-benefit analysis

gD3.2 & gh3.3 GWP3 Technical Scalability &
Replicability Analysis

gD3.6a GWP3 Benefits and beneficiaries
identification for systems in GRIDAEU Demos

gD4.4 GWP4 Internal report on
monitoring the demonstrations standards

dD1.4 Demol Handbook for
implementation of multi-agent system in MV-network

dD2.4 Demo2 Demonstration activities
results

dD3.4 Demo3 End-results including KPIs
and customer acceptance

dD4.4 Demo4 Demonstration activities
results

dD5.4 Demo5 Demonstration activities

results (This deliverable is not public, only a publishable summary is public. For further
enquiries and, in particular, to get information contained in this document, please feel
free to contact the deliverable owners)

dD6.7 Demo6 Assessment of the
developed tools for the demonstrator

dD6.8 Demob Social behaviour
assessment
dD6.9 Demob Final assessment of the

demonstration

gD1.5 GWP1 Fourth yearly Technical
Progress Report and Financial Report (not public)

gD2.7 GWP2 Final KPIs report

gD3.2b GWP3 Report on relevant

regulatory schemes’ for smart solutions (not public)

gD3.4 GWP3 Results of the simulations
carried out in the SRA for all demos (not public)

gD3.5 GWP3 Scalability and
Replicability rules

gD3.6b GWP3 Specific methodological
topics and definition of monetization criteria for selected benefits in GRID4EU demos
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gD3.7 GWP3
replication potential in Belgium

gD3.8 GWP3

replication potential in Brazil and California

gb4.5 GWP4

learnt fed back to standardization bodies

gD5.3 GWP5
European DSO community

gD5.4 GWP5

gD5.5
regulatory bodies

gD5.6
activities

gD5.7

gD1.6

GWP5
GWP5
GWP5

Dissemination Plan (not public)

GWP1

professional associations and research performers

Summary report on the
Summary report on the
Final report on lessons
Workshops  for  the
Workshops towards
Workshops towards
Contribution to ISGAN

Knowledge Use and

Final report

Other

relevant info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | For this project:
id f flexibilit df
pro.v1 ers of flexibility and for . Users: DSO.
which purposes?
° Providers: Generators, Storage
facilities, Electricity consumers
1.2 How to design products:
1.2.1 | How to define products Technical characteristics, Economic characteristics, Legal
needed for balancing and characteristics
congestion management?
1.2.2 | How to ensure a non-| New regulatory rules.
discriminatory product design
on all markets?
1.2.3 | What would be the | DSO should be authorized and able to send commands to

requirements for these

products?

Generators. They should be connected to grid control systems.

For DR services, the efficacy of a voluntary participation is null.
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Tariff based products is more realistic.

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | In the project, following a direct request from DSO to
Connection between buyer | generators or storage systems, or following a tariff information
and flexibility provider, or go | to consumers.
through system operators?

13.2 | How to organise pre-
qualification requirements?

1.3.3 | How to define effective
baselines?

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do these | Secondary control reserve: from 30 seconds to 15 minutes
markets operate?

Minute control reserve: within 15 minutes

Tertiary control reserve: Within 15 minutes, maintain for at
least 2 hours

Market for partially or totally interruptible loads: From 0 to 3
hours

1.4.2 | How to ensure user-friendly | A DSO platform to operate this market is required. Service
market place  where a | providers should be connected, and operation must be almost
flexibility service provider can | automatic. Algorithms can decide based on cost and quality of
value its product at most? service.

1.4.3 | Which solution: one | Several platforms organised at regional level to operate local
platform/several  platforms? | service providers, and loads. DSO will prioritize according to

How to coordinate?

technical and economic variables through the platform,
working with known service providers. DSO platform should
coordinate operations with TSO platform.

Facilitation of Demand Response

2.1

Which data and
are needed by the different
market actors and in which

information

timeframes?

Service requester
- Bids from aggregators and generators
- DSO should send commands or requests.

- For DR, clear and transparent information about tariffs and
timing of service request. Accessible, in advance in an easy
automatic way.

Service provider:
-Bids from generators or bilateral agreements.

-Information about availability of services/ capacity.
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2.2 How should data be made | Interaction between DSO and Service Providers platforms.
available?

2.3 What tasks should market | Too many actors add complexity and increase costs. Solutions
facilitators do? (Data, | must be simple, avoiding the addition of not necessary roles.
qualification, measurements,
etc.?

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible | See SmartNet project. Models 2,3, and 4 are more feasible and
coordination models? open.

2.4.2 | Which information flows are | See 2.1
necessary between different
actors in the different
timeframes, in particular
between System Operators?

2.4.3 | How to define the flexibility
products for congestion
management?

2.4.4 | How to deal with grid | DSO should be responsible of congestion management and

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

able to use flexibility offered by services providers as well as
using their own systems (batteries, monitoring tools, voltage
control systems, etc.).

Removal of additional barriers in the system

3.1

Which other barriers or
contradictory signals exist?
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

Regulation should be developed in order to open the
framework to any available and cost efficient option.

Market power

4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
operators
distributed resource generate

how could of

profits (e.g. to cover fixed
costs) when offering
congestion management

Sometimes, at local level, it makes no sense to establish
flexibility markets because of reduced number of providers (it
is not cost-efficient). In these cases, bilateral agreements with
potential service providers or solutions established by the DSO
using their own assets (batteries, etc) are more cost-effective.
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services?

Answers to questions Package 2: Framework arrangement

Overview

What are the market
models/competition relations
between different players?
(General  description,  with
details covered below)

See evolvDSO and SmartNet projects.

Measurement and validation (incl. baselining)

2.1 How is the baseline
determined and who does
this?
2.2 Do different markets use the
same baseline methodology?
2.3 How is the flexibility action | Validation should be done for the service requester (DSO, TSO,
validated and who does this? aggregator,...).
2.4 Who is notified about the | The service requester.
flexibility action?
2.5 Is information from sub-meters

used?

Information exchange and confidentiality

3.1 How is information exchanged, | Communication among DSO, TSO and service providers
centrally or between parties? platforms. It should be a distributed or shared solution.
3.2 What information is exchanged
and to whom?
3.3 How is commercially
confidential information
protected?
3.4 Are there perceived gaps in

information exchange?

Physical usage effects (balancing responsibility, energy flows)
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4.1 Who bears the risk of non- | The DSO or TSO are responsible of the electricity system
delivery? service and they should have the possibility to ensure the
service by their own means.
4.2 How are energy flows

accounted for?

Economic effects and financial flows

5.1 Is compensation paid and | Third parties services should be paid. It is important to ensure
how? that this externalisation of the flexibility does not imply an
increase of costs for the electricity consumers. Dealing with DR
the risk is not enough compensation without increasing prices.

5.2 Is it mandated?

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

The contract should be negotiated bilaterally among DSO and
service provider.

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

Not necessary.

6.3

What is in place to provide
increased trust in the service
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer
protection laws, etc.

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

This should be defined by the aggregator or regulator.

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

Bilateral agreement.

6.6

Does the aggregator provide
hardware? Does he charge for

Bilateral agreement.
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it and is the aggregator
handling customer service with
regards to hardware?

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assighment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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3.14 Use Case 19: National demonstrator - Netze BW/EnBW AG — Project Flexible

Power to Heat

See case study 14 — similar results
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3.15 Use Case 20: National demonstrator - Theoretical models/developing frameworks
: Alliander — Project Dynamo

No case study provided.
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3.16 Use Case 21: National demonstrator - Insights into local area networks
(Stromnetz Berlin)

Identification

Name of the use case (as per EG3 | Insights into local area networks
interim report)

Number of the use case (as per EG3 | 21
interim report)

Submitted by: association name
represented on EG3

Submitted by: contact name of EG3
representative

Submitted by: contact email
address of EG3 representative

Written by*: author name Sandra Maeding, Thomas Rostel

Written by*: author email address | Sandra.maeding@stromnetz-berlin.de
Thomas.Roestel@stromnetz-berlin.de

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective The project will generally contribute to the development of a smart grid
infrastructure. Measurement instruments will be implemented within
selected secondary substations in the low voltage network including a
remote meter reading.

This provides the network operator with a new module for optimizing
the efficiency of operational concepts using network status data for the
central network management. Besides, the new technology provides an
important technical input for the energy market, as network data will
contribute to the development of products and the optimization of
processes.

Scope Selected secondary substations of the Berlin low voltage grid will be
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equipped with measuring technology and data will be transferred online
to the relevant systems of the network operator. Being part of the
WindNODE consortium (www.windNODE.de), the project can be linked
to other projects.

Member Germany
states

covered

Status and | Status:
timelines

Measurement instruments are installed and the remote meter reading is
currently enabled.

Timeline:

The project will be finished within the project time of WindNODE (until
2020)

Stakeholders

WindNODE  consortium, particularly measurement instrument

manufactures, marked partners as the transmission network operator

Available
deliverables

The needed technology for the low voltage network is currently not
available as a “standard product” at the market. If interfaces would
standardized and fit modularly into existing systems, the network
operator would not depend on proprietary solutions. The project aims
for developing an applicable standard for instruments for operating
measurement in the low voltage network that are remote readable, fit
into the corresponding system architecture and include the detection of
all relevant network data. Particularly the fault detection by means of
the electric flows does not yet exist and will be added providing new
value for efficiency and quality of supply. As an ultimate goal,
complementary data will enable the network operator and the market
regarding the trend of mobilizing flexibilities.

Other
relevant info

Answers to questions Package 1: Access and use of flexibilities
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Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

11

Who are the main users
and providers of flexibility
and for which purposes?

1.2

How to design products:

1.2.1

How to define products
needed for balancing and
congestion management?

1.2.2

How to ensure a non-
discriminatory product

design on all markets?

1.2.3

What would be
requirements for
products?

the
these

1.3

How can a bid be qualified,

activated and measured:

1.3.1

bid be
Connection
buyer
flexibility provider, or go
through system
operators?

How can a
activated?

between and

1.3.2

How to organise pre-
qualification
requirements?

1.3.3

How to define effective
baselines?

1.4

Which market places for flexibilities:

14.1

On which timeframe do
these markets operate?
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1.4.2 | How to ensure user-
friendly market place
where a flexibility service
provider can value its
product at most?

1.4.2 | Which  solution:  one | ~
platform/several
platforms? How to

coordinate?

Facilitation of Demand Response

2.1 Which data and | If flexibilities are increasingly activated, there will be
information are needed | an impact on the timing of network use. In case
by the different market | customers react to the same signal, the behaviour
actors and in  which | will be more simultaneously. Networks are not
timeframes? constructed to the case that the peak load of all

customers appears at the same time, as this would
not be efficient. The use of flexibilities (by the
market) has to recognize the “network traffic light”.
The project provides corresponding data of the local
network condition.

Besides, the network operator gains data for
matching the network planning even better to the
future challenges.

2.2 How should data be made | Via the WindNODE project, which includes providers
available? of flexibility.

2.3 What tasks should market | Market facilitators must be able to efficiently evolve
facilitators do? (Data, | the infrastructure according to the needs of the
qualification, customers and the market while quality of supply is
measurements, etc.? ensured. Additional data on the local network

provides an important input doing so.

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible | -

coordination models?
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2.4.2

Which information flows
are necessary between
different actors in the
different timeframes, in
particular between
System Operators?

The network operator must be able to coordinate
the use of flexibilities by third parties with the
premise not to harm the local security of supply.
The data provided by the network operator is the
“network traffic light” The specific timeframe
depends on the products and still hast to be
specified.

2.4.3

the
for

How to define
flexibility —products
congestion management?

244

How to deal with grid
constraints while
minimising limitations on
bids? / How to build a
congestion management

market?

The data on the local network enables the network
operator to optimize the network planning which
will minimize the constraints on bids. Congestion
management markets are not in scope of this
project, still the generated data may be an input for
other projects addressing this issue.

Removal of additional barriers in the system

3.1

Which other barriers or
contradictory signals
exist? How can they be
overcome? (e.g. certain
network tariff design
patterns etc.)

III

Any kind “global” signals may be contradictory to an
optimal use of the local network. The project helps
to develop the network according to different
network use balanced with the option to address
the “network traffic light”.

Market power

4.1

How does the use case for
congestion management
(at  distribution level)
address potential issues
of dominant positions in
the provision of local
services? In the use case,
how could operators of
distributed
generate profits (e.g. to
cover fixed costs) when
offering congestion
management services?

resource
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What are the market
models/competition
relations between
different players?
(General description, with
details covered below)

Measurement and validation (incl. baselining)

2.1 How is the baseline
determined and who does
this?

2.2 Do different markets use | ~
the same baseline
methodology?

2.3 | How is the flexibility | -
action validated and who
does this?

2.4 | Who is notified about the | ~
flexibility action?

2.5 Is information from sub- | ~

meters used?

Information exchange and confidentiality
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3.1 How is information
exchanged, centrally or
between parties?

3.2 | What information is |
exchanged and to whom?

33 |How is commercially | ~
confidential information
protected?

3.4 | Are there perceived gaps |

in information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 | Who bears the risk of
non-delivery?
4.2 How are energy flows |

accounted for?

Economic effects and financial flows

5.1 Is compensation paid and
how?
5.2 | Isit mandated? )
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Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract
duration and termination
clauses of  contracts
between consumers and
aggregators?

6.2

Are consumers required
to tell/need consent from
their  supplier before
contracting with an
aggregator?

6.3

What is in place to
provide increased trust in
the service consumers
receive from Aggregators
e.g. is there a Code of
Practice, data security
protocols, consumer
protection laws, etc

6.4

How does the aggregator
inform  the  customer
about the service
provided, especially in
what format and how
often?

6.5

When in a contract with
an aggregator, can the
consumer override a
curtailment of his
consumption? If yes, is
there a penalty?

6.6

Does the aggregator
provide hardware? Does
he charge for it and is the
aggregator handling
customer service with
regards to hardware?

6.7

Where do consumers
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access information about
their options for flexibility
contracts? Does this
provide estimates of the
range of feasible
earnings? Are these
earnings achieved in this
range in reality? Are
offers by aggregators for
similar  services easily
comparable?

Link between implicit and explicit DR

7.1 Are potential interactions
between implicit and
explicit DR taken into
account? (E.g. can a
customer participate to
both? How are they taken
into account in
measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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3.17 Use Case 22: National demonstrator - Interconnected customers (Stromnetz
Berlin)

Identification

Name of the use case (as per EG3 | Interconnected customers
interim report)

Number of the use case (as per EG3 | 22
interim report)

Submitted by: association name
represented on EG3

Submitted by: contact name of EG3
representative

Submitted by: contact email
address of EG3 representative

Written by*: author name Sandra Maeding, Oliver Schaloske

Written by*: author email address | Sandra.maeding@stromnetz-berlin.de,
oliver.schaloske@stromnetz-berlin.de

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective Aim of the project ,EE-Stalker” is the provision of a service and
infrastructure which coordinates a central signal and enables small scale
customers to participate in flexibility options e.g. for adjusting
consumption to renewable generation.

Therewith the project aims to support the integration of renewable
generation by mobilizing flexibilities also in the low voltage grid. The
project will also examine monetary incentives and deliver a secure
interface which is suitable for a high number of small users. The
connection of small scale consumption and feed in enables customers to
participate in the energy transitions and is the basis for new products.
The solutions also includes signals from transmission system operators.

Scope A steering technology which interoperates with smart meters will be

developed and tested with different kinds of customers in Berlin with an
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average load of about 10 kW.

Member Germany

states

covered

Status and | Integration with smart meter systems is currently in progress and close

timelines to be successfully finished.
The project will be finished within the timeframe of WindNODE (until
2020)

Stakeholders | WindNODE  consortium, particularly measurement instrument
manufactures, marked partners as the transmission network operator

Available A secure and economical steering solution will deliver value to the roll

deliverables | out of smart metering system as many potential products will also
require a steering technology. Small customers have different needs and
cost must be low enough for having a positive net benefit. The EE-Stalker
fulfils this requirement and aims to enable small customers for
participating in the energy transition. The products are mainly mass
products and the technology is fitted to the low voltage grid. The project
will explore different models of participation.

Other

relevant info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users | The infrastructure aims for enabling small
and providers of flexibility | customers in the low voltage network.
and for which purposes?

1.2 How to design products:

1.2.1 | How to define products | No answer yet, related e.g to the WindNODE
needed for balancing and | Projects on marked design and regulations.
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congestion management?

1.2.2 | How to ensure a non- | No answer yet, related e.g to the WindNODE
discriminatory product | Projects on marked design and regulations.
design on all markets?

1.2.3 | What would be the | No answer yet, related e.g to the WindNODE
requirements for these | Projects on marked design and regulations.
products?

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How <can a bid be | The network system operator coordinates the use
activated? Connection | of flexibilities for ensuring quality of supply.
between buyer and
flexibility provider, or go
through system
operators?

1.3.2 | How to organise pre-|
qualification
requirements?

1.3.3 | How to define effective |
baselines?

1.4 | Which market places for flexibilities:

1.4.1 | On which timeframe do | Depends on the products and application areas
these markets operate? (redispatch, balancing energy, emergency

measurement...)

1.4.2 | How to ensure user-| Cost efficiency, transparency and easy to
friendly market place | understand for the customer.
where a flexibility service
provider can value its
product at most?

1.4.2 | Which  solution:  one | Both is possible
platform/several
platforms? How to

coordinate?
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2.1 Which data and | Central signal needed, depending on the product.
information are needed | E.g. deviation of the forecasted feed in of renewable
by the different market | generation.
actors and in  which
timeframes?

2.2 How should data be made | Automated: a central signal is rooted via the
available? network operator who coordinates due to physical

restrictions for sustaining quality of supply.

2.3 What tasks should market | Coordination of signals and flexibility use neutrally
facilitators do? (Data, | and due to regulation and physical restrictions.
qualification, Delivering  necessary infrastructure including
measurements, etc.? measurement und steering technology.

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible | Here: Steering of groups according to a central
coordination models? signal. The prioritization and coordination function

must be executed beforehand the steering box at
the customer to guarantee feasibility (technically
and economically).

2.4.2 | Which information flows | Each network operator coordinates the signal for his
are necessary between | own network as he is responsible for quality of
different actors in the | supply. The time frame depends on the specific
different timeframes, in | product.
particular between
System Operators?

2.43 | How to define the | Currently out of scope but interdependencies to
flexibility products for | other WindNODE projects, particularly market
congestion management? | design and regulations.

2.4.4 | How to deal with grid | Enable a secure and cost efficient steering and

constraints while
minimising limitations on
bids? / How to build a
congestion management

market?

therewith enhancing also the value of smart
metering
discriminatory coordination due to regulations and

systems. Solutions include an non-
physical restrictions before the signal is transferred

to the steering box.
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3.1

Which other barriers or
contradictory signals
exist? How can they be
overcome? (e.g. certain
network tariff design
patterns etc.)

No answer yet

Market power

4.1

How does the use case for
congestion management
(at  distribution level)
address potential issues
of dominant positions in
the provision of local
services? In the use case,
how could operators of
distributed resource
generate profits (e.g. to
cover fixed costs) when
offering congestion
management services?

No answer yet

Answers to questions Package 2: Framework arrangement

Overview

What are the market
models/competition
relations between
different players?
(General description, with
details covered below)

No answer yet

Measurement and validation (incl. baselining)

2.1

How is the baseline
determined and who does
this?
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2.2 Do different markets use
the same baseline
methodology?
2.3 | How is the flexibility |
action validated and who
does this?
2.4 | Who is notified about the | Provider and demander of the flexibility option as
flexibility action? well as affected network operators who are
responsible for taking care of physical restrictions.
2.5 Is information from sub- |

meters used?

Information exchange and confidentiality

3.1 How is information | No answer yet
exchanged, centrally or
between parties?

3.2 | What information is | No answer yet
exchanged and to whom?

33 How is commercially | No answer yet
confidential information
protected?

3.4 | Are there perceived gaps | No answer yet

in information exchange?
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4.1 | Who bears the risk of | Noanswer yet
non-delivery?
4.2 How are energy flows | Noanswer yet

accounted for?

Economic effects and financial flows

5.1 Is compensation paid and
how?
5.2 Is it mandated? No answer yet,

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the
duration and termination

contract
clauses of contracts
between consumers and
aggregators?

No answer yet,

6.2

Are consumers required
to tell/need consent from
their  supplier
contracting  with an
aggregator?

before

6.3

What is in place to
provide increased trust in
the service consumers
receive from Aggregators
e.g. is there a Code of
data

Practice, security
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protocols, consumer
protection laws, etc

6.4

How does the aggregator
inform  the customer
about the service
provided, especially in
what format and how
often?

6.5

When in a contract with
an aggregator, can the
consumer override a
curtailment of his
consumption? If yes, is
there a penalty?

6.6

Does the aggregator
provide hardware? Does
he charge for it and is the
aggregator handling
customer service with
regards to hardware?

6.7

Where do consumers
access information about
their options for flexibility
contracts? Does this
provide estimates of the
range of feasible
earnings? Are these
earnings achieved in this
range in reality? Are
offers by aggregators for
similar  services easily
comparable?

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and
explicit DR taken into
account? (E.g. can a
customer participate to
both? How are they taken

199






Version 1.2 - 09/04/2018

into account in
measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assighment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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4 GEODE

4.1 Use Case 23: Research project - Elenia - Virtual power plant concept for DSO
No use case submitted
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4.2 Use Case 24: NODES Marketplace (National project - Use Case from Agder Energi
- Norway)

Identification

Name of the use case (as per EG3 | National project - Use Case from Agder Energi -

interim report)

Norway

New name: NODES Marketplace

Number of the use case (as per EG3 | 24

interim report)

Submitted by: association name | GEODE

represented on EG3

Submitted by:
representative

contact name of EG3 | Jan Pedersen

Submitted

by: contact email | Jan.pedersen@ae.no
address of EG3 representative

Written by*: author name Rune Hogga

Written by*: author email address Rune.hogga@ae.no

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective

The objective of this new marketplace, NODES, is to make flexibility in the form of
production, consumption and storage available to Distribution System Operators (DSOs),
Balance Responsible Parties (BRPs) and Transmission System Operators (TSOs).
Flexibility is the key in the transformation from a power system based on fossil fuels and
central, dispatchable power production to a system based on renewable resources and
decentralised production. For the DSOs, a new flexibility market can help alleviate
congestions, and be an alternative to grid investments, or to defer investments. The
TSOs will also have an increasing need for new sources of flexibility from the distribution
grid, as many of today's flexible sources disappear from the high voltage grid. Currently,
flexible resources struggle to find a market for their services, and in particular to attract
sufficient remuneration.

Scope

NODES want to fill this gap by offering a fully integrated marketplace for flexibility. The
main difference between NODES and existing organised markets is NODES's inherent
knowledge of the local grid topologies and congestion challenges within. This
information makes it possible to locate the resources in the grid and decide upon which
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to use to best handle the current grid challenges. NODES is envisaged to exist alongside
current markets, and create value for flexibility providers and incentivize investments in
much needed flexibility in the transition to a fully decarbonized power system in Europe.

Member
states covered

Current use case covers the demonstration project in Norway. Future demonstrations
will be established and cover several member states in EU.

Status and
timelines

The NODES Marketplace is in a pilot stage and the design is therefore still being
scrutinized by developers. A more detailed description of the concept is expected to be
published in March/April. The Engene demonstration project is a beta 1. version and is
working well. The first version is of the NODES market platform will be launched in
several member states in Q3/Q4 2018.

Stakeholders

Agder Energi, Nord Pool

Available
deliverables

The Engene pilot. A marketplace, optimize grid, available flexibility, beta version.

Other relevant
info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | All providers are registered as or through BRPs.

providers of flexibility and for
which purposes? Use Case 1

DSO to buy flexibility as alternative to investments for
congestion management

Use Case 2
Availability contracts to secure long-term flexibility.

Use Case 3
Make it attractive to offer flexibility

- By providing link to multiple buyers (integration Intraday
markets)

Use Case 4

Provide flexibility to TSO for frequency balancing coordinated
by market/DSO (traffic lights on congested areas)

Use case 5

- BRP rebalancing
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1.2 How to design products:

1.2.1 | How to define products | Using multiple parameters, locational attributes and
needed for balancing and | combinations of simple building blocks. System operators need
congestion management? to define congested areas to make it possible for flex providers

to offer flexibility behind these congestions.

Orders that are compatible with external markets such as
intraday can be made available through integration to other
markets.

1.2.2 | How to ensure a non- | Ensure a variety of parameters instead of designing specific
discriminatory product design | products. Any provider can make a mix of resources to build
on all markets? their offers potentially suitable for multiple buyers.

Any buyer can filter on parameters to select offers that match
their needs e.g. ramping profile.

1.2.3 | What would be the | All products must fit in to a number of parameters. Some
requirements for these | parameters are mandatory and some are for information
products? purposes only. Using parameters instead of specific product

definitions enables the flex providers to offer a wider variety of
flexibility. Typical parameters could be grid location, resting
time, ramping profile, time span, order specific parameters,
resource type.

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | All orders, either automatically matched or picked from an
Connection between buyer and | order book, will be activated through a signal from the
flexibility provider, or go | marketplace. Any buyer, like the DSOs or BRPs, will select
through system operators? orders from the marketplace to be activated and not have a

direct link for activation to the flexibility provider. The
flexibility provider will confirm activated flexibility back to the
marketplace.

Measurement and verification will be done by a third-party
entity in close cooperation with the flexibility marketplace.

1.3.2 | How to  organise pre- | Registration of a flex provider will be done through the
qualification requirements? marketplace using Meter ID for the unique identifier. A

separate test and qualification system will be provided and
executed by the marketplace.

1.3.3 | How to define effective | Any flexibility provider must provide a baseline per congested
baselines? region for a predefined Meter ID or a group of Meter IDs.

Provider will supply baseline together with offers at gate
closure. An offer will only be activated by the market if such a
baseline has been given to the marketplace.

1.4 Which marketplaces for flexibilities:

1.4.1 | On which timeframe do these | The timeframe will be configurable per region. In principle any

timeframe down to seconds can be used but initial setup will
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markets operate?

have timeframe building blocks of 15 minutes. The timeframe
will be compatible with imbalance settlement in existing
markets, but could differ in future versions of the marketplace.
The platform will also facilitate trade within the 15 min blocks
and between price areas/countries if trading of PTRs is
permitted.

1.4.2 | How to ensure user-friendly | Linked with Intraday markets where pricing per 15-minute
marketplace where a flexibility | block will guide buyers/sellers to what alternative price they
service provider can value its | can get. There will be a front-end system where buyers and
product at most? sellers can combine offers in one transaction. This will make

the marketplace feasible also for smaller aggregators

1.4.2 | Which solution: one | One integrated platform, rolled out per DSO grid (bottom up).
platform/several  platforms? | Both DSOs, TSOs and BRPs will be registered as buyers or

How to coordinate?

sellers in the same common platform.

The DSO will provide information to the marketplace regarding
grid areas in such a way that transactions across links between
congested areas are regulated.

There will also be a need for coordination between the TSO
and the DSO outside the marketplace to support a secure and
efficient operation of the power system.

Facilitation of Demand Response

2.1 Which data and information | The data and the information needed from demand response
are needed by the different | are included in the parameters for a given flexibility order. The
market actors and in which | flexibility provider will give the baseline when entering an
timeframes? order into the marketplace and update this by gate closure.

Any change in an order must accompanied by a change of
baseline.

2.2 How should data be made | Data from demand response assets will be made available by
available? means of system interfaces (e.g. Azure I0T-hub) from service

providers or aggregators.
The marketplace will provide standardized APIs for data
exchange

2.3 What tasks should market | The marketplace will contain updated information regarding
facilitators do? (Data, | available flexibility, locational attributes, volume and price. The
qualification, measurements, | information will be used to, automatically or manually, match
etc.? bids and offers based on parameters. Physical and financial

settlement will be done by the marketplace.

The DSOs will provide updated grid information data, and the
flex providers will provide baselines/schedules per meter ID
order.

2.4 Coordination on activation and use of flexibility:
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2.4.1

What are the
coordination models?

possible

DSO signalling congestion zones through the market platform
for all other participants (Flex Providers, TSOs, BRPs) to see
and act on.

DSOs could choose to buy either availability contracts, use
automatic matching or pick & choose orders to alleviate
congested areas. Within a congested area trades are always
allowed. In and out of congested areas the activation has to be
regulated based on capacity information by the DSO. The TSO
or BRPs will not be able to see available flexibility behind
congested areas.

2.4.2

Which information flows are
necessary between different
actors in the different
timeframes, in particular
between System Operators?

The DSOs will provide grid information (e.g. capacity and
congested areas) for their own areas to the marketplace.
Other market participants will get this information through the
market platform.

Outside the marketplace there is a need for the DSO and the
TSO to exchange information regarding capacity and
operational  information (e.g. power and voltage
measurements, state estimation). As similar information
exchange may be needed between the DSOs as well.

TSO and DSO will have to communicate on how to define
congested areas between the transmission and distribution
grid.

2.4.3

How to define the flexibility
products for congestion
management?

Can be built up in any combination of parameters allowed.
Buyer will pick what is useful for purpose at hand. Main
difference is Energy vs Effect, where congestion management
is concerned about effect guard more than actual energy. The
marketplace will also facilitate for other parameters (like short
circuit capacity, emission level of the flex source, ramping etc)
if market players find this useful

2.4.4

How to deal with grid
constraints while minimising
limitations on bids? / How to
build a congestion

management market?

No limitations on bid. DSO publish grid state, and can pick bids
that meet required means to deal with it. Once an offer for
flexibility from a defined number of Meter IDs has been
contracted by the DSO with a geo-tag, this flexibility can't be
used outside the congested area.

Removal of additional barriers in the system

3.1

Which other barriers or
contradictory signals
How can they be overcome?
(e.g. certain network tariff

design patterns etc.)

exist?

Subsidiary solutions where congestion management is done
directly without using a marketplace will have to be resolved
(e.g. Einsman). In certain areas, flexible tariffs for limited
number of customers are also being used. The solution is to
provide a transparent and non-discriminatory marketplace
between the user and the provider.
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4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

Smaller grid areas limit the number of market participants
within the congested areas. However, a new marketplace will
attract new participants as it opens for a wider flexibility
market where also smaller end users can participate and
where smaller sources of flexibility can be aggregated
efficiently via the front-end of the marketplace to other
markets. Transparency and systematic monitoring (eg. Use of
artificial intelligence) of the baseline against metered values
for the actual Meter IDs will make abuse of market power
difficult.

Most of the flexibility providers in the distribution grid does
not currently have a marketplace to participate or generate
profits in.

Answers to questions Package 2: Framework arrangement

Overview

1 What are the market | Pay as Bid, automatic matching for best price given filtered
models/competition relations | criteria or pick and choose by DSO/TSO (taking ramping etc
between different players? | into account from a merit order list)
(General description,  with
details covered below)

Measurement and validation (incl. baselining)

2.1

How is the baseline

determined and who does

this?

Each market participant reports baseline to the marketplace.
The baseline will be based on the mix of flexibility resources
and on forecasted energy consumption, storage and
production. The flexibility product could be a mix of resource
types hence the use of parameters instead of product
definition.

2.2

Do different markets use the
same baseline methodology?

No. Trading behind the congested areas requires a baseline,
while trading on the intraday markets does not require a
similar baseline, as this trade is just a part of the trading within
the larger "copper-plate" price area. The platform will open
for different baseline methodologies (meter before/after,
calculated schedule per offer within the congested area, lost
production calculation for solar/wind/run-of-river hydro etc).

2.3

How is the flexibility action
validated and who does this?

All flexibility activation is done through the marketplace. The
flexibility provider will confirm activated flexibility back to the
marketplace. The DSO will validate flexibility actions using
operational systems (e.g. DMS/SCADA). For transactions
between other participants validation and verification will be
done by a third party entity in close cooperation with the
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flexibility marketplace.

2.4 Who is notified about the | The relevant system operator will be notified of all trades

flexibility action? within area of operation. The market operator and the
participants in trade will also be notified.

2.5 Is information from sub-meters | Not initially as part of validation. Later version with

used?

independent validator may require sub meter assets to provide
separate baselines for individual validation.

Information exchange and confidentiality

3.1

How is information exchanged,
centrally or between parties?

Information is mainly exchanged via the Marketplace, except
some coordination between DSO and TSO are left outside.

What information is exchanged
and to whom?

Most information is coordinated via the Marketplace

Before Trading:

e DSO provides Grid Location information to the
Marketplace to let other participants know the sub
zones with potential congestion. This is analogue to
how participants in the whole sale markets know about
price areas.

e The DSO also provides information about actual
congestions on links. This is typically updated more
often than the potential congestion zones signalled via
Grid Location configuration.

e Flex Providers will register Assets linked to meterpoint
IDs. This will be made available to the DSO before
orders are entered, so that the DSO is aware of
locational presence of connected assets, and can
inform to the participant (via the Marketplace) at
which Grid Location they are connected

At the time of trading

e Orders are entered into the marketplace and
distributed via Orderbooks to potential counterparties
like in other exchanges.

e C(leared Trades are distributed to the corresponding
participants included in the deal
(one deal may consist of 2 or more trades, at least one
buyer or seller, and one or more matches orders on
the opposite side of the order book.

e Anonymous prices and deal statistics are distributed to
the market as relevant price information.
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Validation

providers will be obliged to send
portfolio/bid to the

e Flex
schedules/baseline  per
marketplace

e  DSOs will get access to this information

Financial settlement

e Financial settlement will take place at the time of
trades being cleared; either or both via Blockchain or
synchronous lookup against deposit accounts in banks

Meterdata

e In a follow up release, we are planning to collect
metered data into a central hub for physical
settlement. This is not part of the next version.

3.3 How is commercially | The marketplace will use well proven rules for marketplaces in
confidential information | the electricity market, and the security/role setup of the
protected? Marketplace will make sure confidentiality is kept at the

highest possible standard.

3.4 Are there perceived gaps in | Not identified at the current stage

information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | Buyer. Provider may be penalized/excluded from market if
delivery? buyer detected excessive under delivery and reports evidence
of this.
The system operator may provide flexibility from other
resources in a non-delivery situation.
4.2 How are energy flows | All participants (DSO, TSO, BRPs/flex providers) are part of the

accounted for?

overall energy balance settlement system. Actual change of
local energy flow from schedule/baseline behind the DSO-
/TSO-defined grid congestions is validated via the marketplace
(see D2)

Economic effects and financial flows

5.1 Is compensation paid and | Financial settlement immediately after order matching.
how? Physical imbalance settlement left to existing TSO related
regimes
5.2 Is it mandated? Yes
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Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

The flexibility providers will be responsible for contractual
arrangements with the flexibility owners (consumers). It may
therefore be different terms and condition from different
flexibility providers.

6.2 Are consumers required to | We believe that the flexibility provider should either be a BRP,
tell/need consent from their | aggregator or micro grid that has a contractual relationship
supplier before contracting | with a BRP. How this will be mirrored vs the customer will be
with an aggregator? the responsibility of the flexibility provider.

6.3 What is in place to provide | The flexibility providers will be responsible for contractual
increased trust in the service | arrangements with the flexibility owners (consumers).
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer
protection laws, etc

6.4 How does the aggregator | The flexibility providers will be responsible for contractual
inform the customer about the | arrangements with the flexibility owners (consumers) and to
service provided, especially in | communicate with them when a trade is done on the
what format and how often? marketplace.

6.5 When in a contract with an | This will be up to each of the flexibility providers. If the
aggregator, can the consumer | flexibility provider is an aggregator that has a back-up load
override a curtailment of his | with relevant characteristics, then he might allow the
consumption? If yes, is there a | consumer to override. This needs to be regulated between
penalty? flexibility provider and consumer.

6.6 Does the aggregator provide | This will be up to each of the flexibility providers.
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

6.7 Where do consumers access | The marketplace will offer a set of contracts available to the

information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services

easily comparable?

flexibility provider. How they choose to make this information
available to the customer is up each of them.

Link between implicit and explicit DR

7.1

Are potential interactions

A retailer might have many reasons for controlling his

210






Version 1.2 - 09/04/2018

between implicit and explicit | customers load, like optimising against energy market prices
DR taken into account? (E.g. | and transmission tariffs (implicit DR). This is fully compatible
can a customer participate to | with a retailer's participation in the flexibility market (explicit
both? How are they taken into | DR). The baseline will reflect the retailer's plan after taking
account in measurement etc.?) | into account implicit DR, while the explicit DR is offered into
the flexibility market

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.

This new marketplace started as a project in Agder Energi (in Southern Norway). A grid company had a
substation (132-22 kV) which had started to be overloaded too many hours per year. A project was
started to see whether there where market based options for solving this problem instead of new
investment. Today there is installed a fully automated grid tool that makes load forecasts and detects
possible overload situations. This tool automatically picks offers on a marketplace to reduce load in
congested situation. The marketplace is now used as a tool to manages overload without any new
investment.

Based on these learnings the new NODES marketplace will release the first full scale platform which also
makes it possible to link in TSO and BRPs to the marketplace on the buyer side.

The contracts between aggregator/retailer and the customer is not the focus for this marketplace. We
will use standards and recommendations from other aggregator initiatives like USEF as a basis for the
NODES marketplace.

NODES believe that facilitating optimal use of flexibility in the grid by offering an open, integrated
marketplace to all flexibility provides and grid operators is the right way to go. The marketplace must be
operated by a neutral independent market operator to ensure the necessary trust and transparency that
is required to run a marketplace for energy trading with physical delivery.
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4.3 Use Case 25: Current market design - Demand response use cases, Finland /
Fingrid

No use case submitted
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4.4 Use Case 26: National project - ENA

No use case submitted
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5 Orgalime T&D Europe
5.1 Use Case 27: National project - UK — ‘EVOLUTION’ project

No use case submitted
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6 FORTUM (via Eurelectric)

6.1 Use Case 28: National project — Fortum FCR products

Identification

Name of the use case (as per EG3 | Interconnected customers
interim report)

Number of the use case (as per EG3 | 22
interim report)

Submitted by: association name
represented on EG3

Submitted by: contact name of EG3
representative

Submitted by: contact email
address of EG3 representative

Written by*: author name Sandra Maeding, Oliver Schaloske

Written by*: author email address | Sandra.maeding@stromnetz-berlin.de,
oliver.schaloske@stromnetz-berlin.de

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective Aim of the project ,EE-Stalker” is the provision of a service and
infrastructure which coordinates a central signal and enables small scale
customers to participate in flexibility options e.g. for adjusting
consumption to renewable generation.

Therewith the project aims to support the integration of renewable
generation by mobilizing flexibilities also in the low voltage grid. The
project will also examine monetary incentives and deliver a secure
interface which is suitable for a high number of small users. The
connection of small scale consumption and feed in enables customers to
participate in the energy transitions and is the basis for new products.
The solutions also includes signals from transmission system operators.
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Scope A steering technology which interoperates with smart meters will be
developed and tested with different kinds of customers in Berlin with an
average load of about 10 kW.

Member Germany

states

covered

Status and | Integration with smart meter systems is currently in progress and close

timelines to be successfully finished.

The project will be finished within the timeframe of WindNODE (until
2020)

Stakeholders

WindNODE  consortium, particularly measurement instrument
manufactures, marked partners as the transmission network operator

Available
deliverables

A secure and economical steering solution will deliver value to the roll
out of smart metering system as many potential products will also
require a steering technology. Small customers have different needs and
cost must be low enough for having a positive net benefit. The EE-Stalker
fulfils this requirement and aims to enable small customers for
participating in the energy transition. The products are mainly mass
products and the technology is fitted to the low voltage grid. The project
will explore different models of participation.

Other
relevant info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users | The infrastructure aims for enabling small
and providers of flexibility | customers in the low voltage network.
and for which purposes?

1.2 How to design products:
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121

How to define products
needed for balancing and
congestion management?

No answer yet, related e.g to the WindNODE
Projects on marked design and regulations.

1.2.2 | How to ensure a non- | No answer yet, related e.g to the WindNODE
discriminatory product | Projects on marked design and regulations.
design on all markets?

1.2.3 | What would be the | No answer yet, related e.g to the WindNODE
requirements for these | Projects on marked design and regulations.
products?

1.3 How can a bid be qualified, activated and measured:

1.3.1 |How <can a bid be | The network system operator coordinates the use
activated? Connection | of flexibilities for ensuring quality of supply.
between buyer and
flexibility provider, or go
through system
operators?

1.3.2 | How to organise pre-|
qualification
requirements?

1.3.3 | How to define effective | -
baselines?

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do | Depends on the products and application areas
these markets operate? (redispatch, balancing energy, emergency

measurement...)

1.4.2 | How to ensure user-| Cost efficiency, transparency and easy to
friendly market place | understand for the customer.
where a flexibility service
provider can value its
product at most?

1.4.2 | Which  solution:  one | Both is possible

platform/several
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platforms? How to

coordinate?

Facilitation of Demand Response

2.1 Which data and | Central signal needed, depending on the product.
information are needed | E.g. deviation of the forecasted feed in of renewable
by the different market | generation.
actors and in  which
timeframes?

2.2 How should data be made | Automated: a central signal is rooted via the
available? network operator who coordinates due to physical

restrictions for sustaining quality of supply.

2.3 What tasks should market | Coordination of signals and flexibility use neutrally
facilitators do? (Data, | and due to regulation and physical restrictions.
qualification, Delivering  necessary infrastructure including
measurements, etc.? measurement und steering technology.

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible | Here: Steering of groups according to a central
coordination models? signal. The prioritization and coordination function

must be executed beforehand the steering box at
the customer to guarantee feasibility (technically
and economically).

2.4.2 | Which information flows | Each network operator coordinates the signal for his
are necessary between | own network as he is responsible for quality of
different actors in the | supply. The time frame depends on the specific
different timeframes, in | product.
particular between
System Operators?

243 | How to define the | Currently out of scope but interdependencies to
flexibility products for | other WindNODE projects, particularly market
congestion management? | design and regulations.

2.4.4 | How to deal with grid | Enable a secure and cost efficient steering and

constraints while
minimising limitations on
bids? / How to build a

congestion management

therewith enhancing also the value of smart
metering systems. Solutions include an non-
discriminatory coordination due to regulations and
physical restrictions before the signal is transferred
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market?

to the steering box.

Removal of additional barriers in the system

3.1

Which other barriers or
contradictory signals
exist? How can they be
overcome? (e.g. certain
network tariff design
patterns etc.)

No answer yet

Market power

4.1

How does the use case for
congestion management
(at  distribution level)
address potential issues
of dominant positions in
the provision of local
services? In the use case,
how could operators of
distributed resource
generate profits (e.g. to
cover fixed costs) when
offering congestion
management services?

No answer yet

Answers to questions Package 2: Framework arrangement

Overview

What are the market
models/competition
relations between
different players?
(General description, with
details covered below)

No answer yet

Measurement and validation (incl. baselining)
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2.1 How is the baseline
determined and who does
this?
2.2 | Do different markets use | -
the same baseline
methodology?
2.3 | How is the flexibility |
action validated and who
does this?
2.4 | Who is notified about the | Provider and demander of the flexibility option as
flexibility action? well as affected network operators who are
responsible for taking care of physical restrictions.
2.5 Is information from sub- | ~

meters used?

Information exchange and confidentiality

3.1

How is information
exchanged, centrally or
between parties?

No answer yet

3.2

What  information s
exchanged and to whom?

No answer yet

3.3

How is commercially
confidential information
protected?

No answer yet

3.4

Are there perceived gaps

No answer yet
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in information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 | Who bears the risk of | Noanswer yet
non-delivery?
4.2 How are energy flows | Noanswer yet

accounted for?

Economic effects and financial flows

5.1 Is compensation paid and
how?
5.2 Is it mandated? No answer yet,

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the
duration and termination

contract

clauses of contracts

between consumers and

No answer yet,

aggregators?

6.2 Are consumers required |
to tell/need consent from
their  supplier before
contracting  with an
aggregator?

6.3 |What is in place to|
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provide increased trust in
the service consumers
receive from Aggregators
e.g. is there a Code of
Practice, data security
protocols, consumer
protection laws, etc

6.4

How does the aggregator
inform  the customer
about the service
provided, especially in
what format and how
often?

6.5

When in a contract with
an aggregator, can the
consumer override a
curtailment of his
consumption? If yes, is
there a penalty?

6.6

Does the aggregator
provide hardware? Does
he charge for it and is the
aggregator handling
customer service with
regards to hardware?

6.7

Where do consumers
access information about
their options for flexibility
contracts? Does this
provide estimates of the
range of feasible
earnings? Are these
earnings achieved in this
range in reality? Are
offers by aggregators for
similar  services easily
comparable?

Link between implicit and explicit DR
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7.1 | Are potential interactions
between implicit and
explicit DR taken into
account? (E.g. can a
customer participate to
both? How are they taken
into account in
measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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6.2 ???? Theoretical model/developing framework - Aggregator framework- Energy
Netherlands

This input to the Expert Group DR describes a structured framework for DR to allow for
better understanding, definition of rules and proper regulation.

This paper discusses several aspects of aggregation of demand side response (DR). In
particular it focuses on different business models, which products are being applied and
whether compensation of suppliers is needed.

“Aggregation” is a very general term that can be applied to many activities in the power
market. Aggregation of generation assets but also of contracts (like PPA contracts) and
supply obligations in one portfolio, in order to optimise this portfolio on the market.
These types of aggregation have been common practice since liberalisation.

Aggregation the demand side is currently in the focus of the discussion and the EU
Commission has made some proposals in the CEP to enable aggregation and to
overcome some perceived hurdles.

W]

20171109
EnergieNederland p
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7.1 Use Case 29: National project - Joint TSO-DSO use case (also submitted by ENTSO-
E) : Intraday Congestion Spreads pilot project

Identification

Name of the use case (as per EG3 | Intraday Congestion Spreads pilot project

interim report)

Number of the use case (as per EG3 | 29

interim report)

Submitted by: association name | CEDEC and ENTSO-E

represented on EG3

Submitted by: contact name of EG3 | Peter Hermans

representative

Submitted

by: contact email | Peter.Hermans@stedin.net
address of EG3 representative

Written by*: author name Peter Hermans

Frank Wiersma

Pieter Kraaijeveld

Written by*: author email address Peter.Hermans@stedin.net

Frank.Wiersma@tennet.eu

Pieter.Kraaijeveld@etpa.nl

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective Leveraging distributed flexibility for congestion management through the intraday
market liquidity
Scope Building on the 2016 TSO DSO data management report and the subsequent use case

document Congestion Management, DSOs Stedin & Westland, TSO TenneT and trading
platform ETPA are working together on a pilot project that aims to leverage liquidity in
the intraday market to mitigate anticipated congestions in their networks. The core
concept in this pilot is that TSO or DSO can enable the transaction between market
parties of unmatched buy and sell orders that include a voluntary location component,
by paying for the price difference ("spread") between buy and sell price. Building on the
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existing market model in the Netherlands demand side response, storage, small-scale
generation and other technologies can participate in this market. Moreover, the
potential extra value of location-specific assets provides an incentive for decentralised
assets to enter this market.

The basic elements of the concept include:

1. Notification of the market about specific areas in which
congestion is anticipated either by the DSO or the TSO, following the closing of the day-
ahead market. Market parties are invited to add a location component on a voluntary
basis to any intra-day buy and sell orders potentially relevant for alleviating this
congestion. This makes the bid potentially more valuable.

2. After clearing of the intraday market, unmatched buy and sell
orders from the intraday order book that can contribute to mitigating the anticipated
congestion, are combined and presented to the relevant DSO / TSO as a bid ladder
populated with spreads. These spreads are combinations of different orders, one of
which would typically be located in the congestion area and be oriented in a direction
that reduces the anticipated congestion and the other order matches/ compensates this
in volume but is situated in an uncongested part of the network.

3. A platform that logs all identified congestion areas and ensures
that only spread-based transactions can take place that do not lead to an increased
congestion risk in any of the other congestion areas (be it in the TSO grid or the DSO
grid).

4. The DSO/TSO can procure such spreads to the volume desired
to avoid the anticipated congestion. For auditability reasons executed spreads are
registered, as the created spread may not always follow the Merit Order List (MOL) of
the market.

Furthermore, a warning tool functionality filters unmatched orders for inclusion in the
spreads for the actual free network capacity in the grid in that region based on data
from monitoring systems. As soon as the volume of the unmatched orders exceeds the
remaining free grid capacity, the relevant network operator receives a warning that can
trigger actions by the relevant network if relevant. In this way, actions by one network
operator take place within defined limits that relate to other parts of the network, as
described in the TSO DSO data management report. In this way the TSO can avoid
creating unwanted congestion in the DSO grid by its actions.

Key features of this concept include the excellent fit in the existing market model, the
benefit of sharing liquidity pool of flexible consumption and generation between
multiple markets and the fact that DSO and TSO only enable supplemental transaction
between BRPs and do not themselves adopt an energy position. Thus, this congestion
management instrument cannot cause imbalances and DSO/TSO do not take on a
balance position.

Member

The Netherlands
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states covered

Status and
timelines

The solution has been specified, and the functionality has been build and tested A
process chain test with all actors is planned, a full market pilot is planned in Q2& Q3 of
2018. Next to Stedin, Westland, Tennet and ETPA, market parties are involved,
including flexible demand and generation capacity from horticulture, an aggregator, a
supplier and a BRP.

The process chain test will include the following steps:
- Identification of the need for flexibility,

- Notification to the market,
- Submission of bids from market parties to the trading platform,

- Filtering of bids, creating spreads that can be procured by the
relevant DSO or TSO from the platform,

- Executing the transactions that are part of the spread order by
market parties,

- Validation of delivery of the flexibility service by DSO or TSO.

The objectives of the market pilot will be:
- To validate that the market is able and willing to provide flex to
DSOs.

- To learn on market behaviour when selling flexibility and price
setting.

- To demonstrate efficient coordination between DSOs (Stedin &
Westland), TSO (Tennet) and market platform (ETPA).

Also the policy maker (Ministry of Economic affairs) and regulator (ACM) are informed
on the project as we expect valuable learning and insights will be gained that can
contribute to future regulation and codes. A working group with them om updating
existing code on congestion management has been set up and started its activities.

We are also in the process of engaging other Dutch DSOs and some have already
decided to participate as well.

Stakeholders

Tennet TSO, Stedin & Westland DSOs, ETPA market platform, BRPs / market parties

Available Operational market platform
deliverables
Other -The for the market pilot required functionalities have been realised in the ETPA trading

relevant info

platform. In the next phase this functionality will be transferred to an independent
platform in the regulated domain under 50/50% TSO/DSO governance. In this way a
level playing field is created between different competing trade platform organisations
in the market; also TSO-DSO coordination and data exchange can be handled in a very
efficient way.
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Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | Users of flexibility are DSOs and TSOs with the purpose of
providers of flexibility and for | management congestion in their grids.
which purposes?

Main providers for flexibility (FSPs) are BRPs and electricity
prosumers, such as greenhouses with flexible demand and
generation assets. All FSPs have access to the ETPA trading
platform (although some arrangements between FSPs and
their responsible BRP are assumed)

Purpose is to manage congestion in DSO and/or TSO networks,
in addition to general liquidity in the intraday market.

1.2 How to design products?

1.2.1 | How to define products | Within this use case, beside the ongoing 15 minute intraday
needed for balancing and | products, only congestion management products are
congestion management? considered.

Products are "Spreads" that consist of a combination of 2
unmatched bid/ask orders for any 15 minute ISP that were
submitted including a (voluntary) location component.(initially
via the connection number)

1.2.2 | How to ensure a non- | The potential bids make no distinction between technologies.
discriminatory product design
on all markets?

1.2.3 | What would be the | Typical requirements for intra-day bids (15 minute ISP blocks),
requirements for these | plus a (voluntary) location component
products?

1.3 How can a bid be qualified, activated and measured?

1.3.1 | How can a bid be activated? | Bid is activated through regular data communication between
Connection between buyer and | market platform and BRP, including an identifying that
flexibility provider, or go | indicates that the bid was activated for purposes of congestion
through system operators? management. BRP communicates with the relevant asset

owner through regular channel.

1.3.2 | How to  organise pre- | Market platform is responsible for pre-qualifying BRPs for

qualification requirements?

submission of location-specific bids that can be leveraged for
congestion management. An addendum to the “rule book” of
the ETPA trading organisation, to which all trading partners
have to comply, has been established. In this addendum the

228






Version 1.2 - 09/04/2018

grid operator participant and some essential additional trading
“code of conduct rules” have been added.

1.3.3 | How to define effective | Range of options, to be agreed between BRP and the energy
baselines? consumers.

1.4 Which market places for flexibilities?

1.4.1 | On which timeframe do these | Intraday continuous trading;
markets operate?

1.4.2 | How to ensure user-friendly | The existing intraday platform by ETPA provides a highly user-
market place where a flexibility | friendly environment. Notifications by grid operators are also
service provider can value its | pushed to all FSPs via an smartphone app.
product at most?

1.4.2 | Which solution: one | The solution includes a platform where the demand for
platform/several  platforms? | congestion management services are submitted and

How to coordinate?

coordinated from TSO and DSOs. This platform interacts with
one or more market platforms that provide suitable bids from
market parties.

Facilitation of Demand Response

2.1 Which data and information | TSO and DSOs provide information on congestion area to
are needed by the different | platform via postal codes (as connection data is regarded as
market actors and in which | privacy sensitive).
timeframes?

Market parties are informed / invited to submit bids with
location information (connection information) corresponding
to these constraints.
Qualifying orders are provided by market platform to grid
operator order book

2.2 How should data be made | Data provided up and down the chain, through typical API IT-
available? interfaces: FSP - BRP - Market platform or FSP- market

platform directly (with a back 2back agreement between FSP
and BRP assumed)

Data on congestion constraints, location identifier with bids,
and activation of bids are communicated through the link
between congestion platform and the market platform.

2.3 What tasks should market | Market platform  organization is responsible for
facilitators do? (Data, | prequalification, providing basic identification data of market
qualification, measurements, | parties to the platform, as this is part of their regular intraday
etc.? trading activities.
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Metering data to be leveraged by TSO / DSO for verifying
location-specific activation as part of activated congestion
spreads. For connections >2 MW this metering data is
retrieved from commercial metering companies (existing
process)

2.4 Coordination on activation and use of flexibility

2.41 | What are the possible | The congestion-spreads concept coordinates the demand for
coordination models? congestion management / congestion constraints from the

different participating TSO and DSOs. In a balance neutral way.
The warning tool concept facilitates TSOs to make use of
decentralized resources for congestion management on
transmission level and/or balancing without creating
congestion at DSO level. (ultimately a location element is
assumed in all bids)

2.4.2 | Which information flows are | TSO and DSOs agree on "rules of the game" that govern how
necessary between different | congestion constraints submitted to the congestion platform
actors in the different | are treated and translated into a set of constraints on which
timeframes, in  particular | location specific bids can and cannot be used as part of any
between System Operators? activated congestion spread. As TSOs and DSOs have access to

a common platform and functionality, this reduces the need
for mutual data exchange, and enables the development of
sophisticated algorithms that serve both TSO and DSO needs in
the most optimal way in unlocking flexibility form the market.

2.4.3 | How to define the flexibility | Products are "Spreads" that consist of a combination of 2 or
products for congestion | more unmatched buy/sell orders for any 15 minute ISP that
management? were submitted including a (voluntary) location component.

2.4.4 | How to deal with grid | Refer to description of scope in section 2.

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

The demand for congestion management is established
following the results of the day-ahead market and transport
prognoses submitted by market parties. If there is no market ,
DSOs and TSOs will have to notify the market which may lead
to bids with high prices and possible gaming. If a market with
sufficient liquidity exists, this can be avoided. A pre-requisite
for that is that all bids on the market contain additional
(locational congestion
management, as for example ramp up/down information for
balancing). This will have to be ensured in the network code.

information information  for

Removal of additional barriers in the system

3.1

Which
contradictory signals exist? How
can they be overcome? (e.g.
certain network tariff design
patterns etc.)

other barriers or

TenneT recently:
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ons/Technical Publications/Dutch/FlexibilityRoadmapNL.pdf

2. Although submitting bids for mitigating
congestion is voluntary, we expect that some basic “rules
of the game” when bidding into a congestion spread will
be required; this to create a market and to avoid gaming.

Market power

4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate
profits (e.g. to cover fixed

costs) when offering
congestion management
services?

The use case aims to maximise liquidity in the market for
supply of and demand for congestion management services. In
this way the risks associated with market power for local
services is reduced. Secondly, local investments in
strengthening of the grid by grid operators are a significant
factor controlling this market.

Prices of bids are set in the competitive market and any profits
by market parties would have to result from the price dynamic
in the market.

As also accepting bids by TSOs and DSOs is voluntary, then
they would not accept bids with unacceptable high prices,
from parties with strong )local) market dominance. The result
would be that TSOs and DSOs would just declare a status of
congestion and activate the existing and mandatory
procedures, laid down in existing codes on how to handle in
case of congestions.

To avoid this some basic rules of the game need to be
established ( see also 2.4.4 and 3.1)

Answers to questions Package 2: Framework arrangement
Overview

What are the market
models/competition relations
between different players?
(General  description,  with
details covered below)

Consumer may have agreement with multiple BRPs that are
competing to provide services to this consumer. These BRPs
may be competing both in the wholesale markets and the
market for congestion management services.. As per 1-4-2018
In the Netherlands, multiple suppliers per connection has to be
supported (separately measured by DSOs)

As stated in 1.1 FSPs may have access to the ETPA trading
platform directly (assuming some back2back agreement with
their BRP)

Measurement and validation (incl. baselining)

2.1

How is the baseline
determined and who does

Baseline defined between BRP(s) involved and consumer.
Baseline methodology agreed in the commercial domain.
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this?

2.2 Do different markets use the | Not prescribed, but presumably so as baseline is defined
same baseline methodology? between BRP(s) involved and consumer.
2.3 How is the flexibility action | TSO/DSO will validate congestion management action based
validated and who does this? on smart meter consumption data complemented with data
from
In the case of multiple suppliers on one connection, it is
separately measured.
For connections >2MW data per connection is retrieved from
commercial metering companies on a 15 minute interval basis
2.4 Who is notified about the | Market platform informs relevant FSPs: BRP, following
flexibility action? communication between BRP and FSPor direct between
market platform and FSP.
2.5 Is information from sub-meters | Not necessarily, however, market parties and consumer may

used?

agree to do so.

Information exchange and confidentiality

3.1 How is information exchanged, | Between parties. The trading platform is facilitating.
centrally or between parties?

3.2 What information is exchanged | Data provided up and down the chain, through typical API IT-
and to whom? interfaces: Consumer - BRP - Market platform.

Data on congestion constraints (postal codes), location
identifier with bids (connection numbers), and activation of
bids are communicated between the DSO and the market
platform. In the next phase between the TSO/DSO congestion
platform and the market platform (see “other relevant info”
section earlier).

3.3 How is commercially | Through agreement between consumer and one or more
confidential information | market parties relevant for the connection or congestion
protected? management services.

3.4 Are there perceived gaps in | no

information exchange?
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Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | BRP
delivery?
4.2 How are energy flows | Congestion management effectiveness estimated in advance

accounted for?

by DSO-TSO and subsequently monitored in energy flows
observed.

Economic effects and financial flows

5.1 Is compensation paid and | The relevant bid/ask offers activated are paid based on their
how? bid price. The TSO/DSO will pay the price difference between

the buy and sell bids in the congestion spread.
5.2 Is it mandated? Commercial bid submission and activation constitute

contractually binding commitment. (contractual condition laid
down in the ETPA “rule book”

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

As DSOs and TSOs , we have no insights into that. However at
least they should contain conditions to what the FSPs commit
in the “rule book” of ETPA. If consumers allow FSPs to sell their
flexibility to TSOs and DSOs they should give via this also their
consent to add their connection number to the bids.

Bids submitted or activated relate to 15 min ISP.

6.2 Are consumers required to | No. In case there are multiple BRPs active on a single
tell/need consent from their | connection, the agreements that the consumers have with
supplier before contracting | both need to be transparent Today via separate metering this
with an aggregator? 2 BRPs can be dealt with independently.

6.3 What is in place to provide | This relies on the service-provider — client contractual relation

increased trust in the service

consumers receive from
Aggregators e.g.
Code of Practice, data security

protocols,

is there a

consumer

between aggregator and consumer.
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protection laws, etc.

6.4 How does the aggregator | This depends on the commercial agreement and agreed
inform the customer about the | practice between such aggregator and customer.
service provided, especially in
what format and how often?
6.5 When in a contract with an | This depends on the commercial agreement and agreed
aggregator, can the consumer | practice between such aggregator and customer.
override a curtailment of his
consumption? If yes, is there a
penalty?
6.6 Does the aggregator provide | This depends on the commercial agreement and agreed
hardware? Does he charge for | practice between such aggregator and customer.
it and is the aggregator
handling customer service with
regards to hardware?
6.7 Where do consumers access | Generally consumer compares competitive offers from market

information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services

easily comparable?

parties.

For flexibility this is not really developed yet in the Dutch
market.

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into

account in measurement etc.?)

Yes, except for the fact that when location-specific bids are
activated, the relevant BRP/consumer can no longer act
implicitly in a direction opposite to his activated bid.

When 2 parties are active on one customer connection, this is
also not a problem, as they are separately metered.

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.

Next phase in market pilot and development of the platform currently underway with
results expected by late 2018.
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Further to summarize we expect discussions on:

- Rules of the game (when offering bids for mitigating congestion is
voluntary)

- Quality of BRP load forecasts in day ahead and incentives to
improve this quality (otherwise determination of upcoming congestion
would be virtual impossible)

- How to create sufficient market liquidity and to avoid gaming

- Unit or portfolio based bidding

Next to that we would like to underline that in the Netherlands TSO Tennet and DSOs
the understanding is that only together we will be able to solve the challenges which lie
ahead.

We regard a common TSO/DSO platform (with intelligent algorithms running on it) as a
very promising solution for future operations of the “one system” as we concluded in
the TSO DSO data management report in 2016.
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Use Case 30: Theoretical models/developing frameworks - USEF

Name of the use case (as per EG3 | USEF

interim report)

Number of the use case (as per EG3 | 30

interim report)

Submitted by: association name | CEDEC

represented on EG3

Submitted by: contact name of EG3 | Peter Hermans

representative

Submitted

by: contact email | peter.hermans@stedin.net
address of EG3 representative

Written by*: author name Hans de Heer

Written by*: author email address | hans.deheer@usef.energy

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective Optimize demand side participation in energy markets and products, through a market
based approach, aiming for harmonization throughout Europe. Our working groups
provide in depth analysis on specific market design challenges, we invite all market
parties to join our collaborative efforts to remove all barriers for demand side
participation.

Scope * Detailed specifications, describing a market coordination mechanism for

flexibility, market processes and information exchange
* Areference implementation (open source)
*  Results from pilot projects that have applied USEF
*  Work streams on specific topics
Member All

states covered

Status
timelines

and

The framework explained and The specifications (market process descriptions) have
been published in 2015; both will be updated H1 2018. The AGR work stream has
published (an update on) Aggregator Implementation Models in Sept 2017.

The DSO working group is analyzing flexibility use for DSO congestion management
including 8 EU use-cases; finalization in H1 2018. Several trials have been finalised, are
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ongoiinig or ar starting up, based on USEF principles/mechanisms.

Stakeholders

USEF is an industry initiative, founded in 2014 by ABB, Alliander, DNV GL, IBM, ICT,
RWE/Essent and Stedin. Many international stakeholders (eg. TSO, DSO, AGR, BRP/SUP),
are participating in either the review board, or in dedicated working groups on specific

topics.
Available See above, visit https://www.usef.energy/download-the-framework/ and
deliverables https://www.usef.energy/news-events/publications/
Other

relevant info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | Users: TSO, DSO, BRP/SUP. Purposes DSO and TSO
providers of flexibility and for | congestion/capacity/constraint management; BRP/SUP
which purposes? portfolio optimization; balancing/ancillary services; adequacy

mechanisms.
Providers: Suppliers, Aggregators, End-users.

1.2 How to design products:

1.2.1 | How to define products | Existing balancing products need to allow demand side
needed for balancing and | flexibility to participate on equal footing with generation, this
congestion management? means

(i) aggregation should be allowed (portfolio bids)
(ii) demand side flexibility (load, storage or distributed
generation) should be able to participate (this may include
adaptation of measurement & validation mechanisms,
baselining etc.)
USEF specifications include the design of one specific product
for DSO CM. We realize this product may not be suitable for all
situations, and expect a range of DSO products to emerge.
USEF trials will provide further input and experiences on
product design

1.2.2 | How to ensure a non- | Validation and settlement require a fundamental different
discriminatory product design | approach for a large portfolio of loads, compared to a single
on all markets? central generation unit. Therefore this mechanism needs to be

designed without posing additional burdens with respect to
e.g. metering and process requirements.

1.2.3 | What would be the | DSO congestion management:
requirements for these | AGR needs to provide DA and ID forecasts for its flexibility. The
products? DSO buys ISP-based blocks of energy. Forecast is fixed at time

of matching the order, and is used as baseline for the
validation. Over-delivery is allowed, under-delivery is
penalised. Sub-metering is allowed. Availlability contracts can
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be closed, ensuring sufficient depth in the DSO merit order.
Free bids are allowed. Activation can be after DA gate closure
into real-time.

1.3 How can a bid be qualified, activated and measured:
1.3.1 | How can a bid be activated? | DSO buys flexibility directly from flexibility service provider
Connection between buyer | (aggregator) through a transparent market mechanism.
and flexibility provider, or go
through system operators?
1.3.2 | How to organise  pre- | Pre-qualification is limited to assessing the technical
qualification requirements? capabilities (e.g. communication infrastructure) of the AGR,
and the technical capabilities (e.g. ramping rates) of the
flexible asset. Also baseline accuracy may be subject to
prequalification. DSO cannot deny the customer access to
BRP/SUP or TSO flexibility products.
1.3.3 | How to define effective | For real-time products (e.g. balancing) USEF recommends
baselines? nomination-based baselines, with same day adjustment (based
on meter read prior to activation). FCR is MBMA. For DA and ID
products we recommend nomination-based baselines without
same day adjustments. Nomination should be actual and will
be fixed at the time of matching. Accuracy needs to be
monitored for non-event days.
1.4 Which market places for flexibilities:
1.4.1 | On which timeframe do these | Wholesale and balancing in line with current design.
markets operate?
DSO congestion management: starts just after DA gate closure,
until real-time. DSO can buy options and call options at a later
time.
1.4.2 | How to ensure user-friendly | Market places are commercial, competitive environments.
market place where a flexibility | USEF leaves this up to the market.
service provider can value its
product at most?
1.4.2 | Which solution: one | USEF leaves the choice for no/one/multiple platforms to the
platform/several  platforms? | market. Coordination with respect to balancing mechanism

How to coordinate?

complies with current mechanism by assigning balance
responsibility. Coordination with respect to grid constraints is
organised by defining the responsibility of the aggregator role
to inform the DSO (or TSO) about its plan with respect to
flexible assets, limited to those areas where the DSO/TSO has
declared a (possible) congestion. Therefore, the Aggregator
plays a central role in the coordination of the flexibility, direct
DSO-TSO interaction is only needed in case TSO and DSO
congestion management is performed in (partly) the same
geographical area.

Facilitation of Demand Response
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2.1 Which data and information | DSO/TSO: information on contracted flexibility in its grid.
are needed by the different | AGR/SUP: Information on congestion points/areas (as part of
market actors and in which | tendering process for availability contracts)
timeframes? AGR/SUP: (DA) Information on (possible) congestion points

BRP/SUP: (ex-post) Activated energy per ISP (aggregated).

A complete overview of information exchange is included in

the process diagrams of the USEF specifications.

2.2 How should data be made | USEF only describes which information exchange is needed
available? between the roles (on a need-to-know basis). It is up to the

member states which architecture is most suitable to facilitate

the data transfer.

2.3 What tasks should market | USEF identifies different roles that facilitate processes
facilitators do? (Data, | regarding demand side flexibility: Meter Data Companies
qualification, measurements, | (MDC), Allocation Responsible Party (ARP), Common Reference
etc.? Operator (CRO). Their exact roles and responsibilities are

described in the USEF framework. Mapping of roles to

regulates bodies or market parties is depending on member
state regulation.

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible | USEF propose a market-based, aggregator-centric coordination
coordination models? model. Balancing mechanism is left intact by clearly assigning

the balancing responsibility. Grid constraints can be managed
through a market mechanisms by providing timely and
accurate information on flexibility deployment. In general USEF
does not use market restrictions or red flags, however USEF
does apply a traffic light scheme, where (if the market fails to
resolve the constraints) the DSO and TSO have additional
measures to avoid outages. The latter needs to be defined by
the regulatory framework.

2.4.2 | Which information flows are | See 2.1. A complete overview of information exchange is
necessary between different | included in the process diagrams of the USEF specifications.
actors in the different | USEF identifies little need for information exchange between
timeframes, in  particular | DSO and TSO (only), since there should be a (full) market
between System Operators? coordination mechanism, rather than a TSO-DSO coordination.

However:

- Direct DSO-TSO information exchange
is needed when TSO and DSO congestion management is
performed at (partly) overlapping areas

- Depending on the market structure
and balancing mechanism, information needs may be
different from MS to MS, especially close to / during real-
time.

2.4.3 | How to define the flexibility | See 1.2.3.

products for
management?

congestion
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How to deal with grid
constraints while minimising
limitations on bids? / How to
build a congestion
management market?

USEF proposes not to raise any bid / trading limitations. When
a congestion is expected, the TSO/DSO needs to provide the
market with the right incentives to avoid this congestion. Only
in unforeseen / emergency situations, when the market cannot
resolve the constraint, the DSO/TSO may impose limitations,
based on the national regulatory framework.

Removal of additional barriers in the system

3.1

Which other barriers or
contradictory signals exist?
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

There should be a level playing field between implicit and
explicit DR. Eg applying bid limitations, will only effect
flexibility that is explicitly brought to the market, but will not
affect implicit DR.

Tariff schemes based on kWmax is a large barrier to provide
demand side flexibility to TSO and DSO products.

Market power

4.1

How does the use case for
congestion management (at
level) address
potential issues of dominant

distribution

positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

USEF proposes the mechanism of availability contracts, also for
DSO congestion management. On one hand, these contracts
include a capacity payment through which fixed costs can be
recovered by the FSP. Otherwise, the DSO can agree on either
fixed or maximum prices for the activation of demand side
flexibility. During procurement (in general) the DSO can still
opt for alternatives when market dominance is exploited. Ex-
post, the NRA should be able to monitor and punish any
misuse of market dominance.

Answers to questions Package 2: Framework arrangement

Overview

1 What are the market
models/competition relations
between different players?
(General  description,  with
details covered below)

USEF has described all possible Aggregator Implementation
Models, describing the possible relations and remunerations
between the AGR and the SUP (and their BRPs). These models
are: Integrated, Broker, Contractual, Uncorrected, Central
Settlement and Corrected. The Net Benefit model is presented
as a variant of the Central Settlement model.,

Measurement and validation (incl. baselining)
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2.1 How is the baseline
determined and who does
this?

2.2 Do different markets use the
same baseline methodology?

2.3 How is the flexibility action
validated and who does this?

2.4 Who is notified about the
flexibility action?

2.5 Is information from sub-meters

used?

Information exchange and confidentiality

3.1 How is information exchanged,
centrally or between parties?

3.2 What information is exchanged
and to whom?

3.3 How is commercially
confidential information
protected?

3.4 Are there perceived gaps in

information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1

Who bears the risk of non-
delivery?
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4.2

How are energy flows
accounted for?

Economic effects and financial flows

5.1

Is compensation paid and how?

5.2

Is it mandated?

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

6.3

What is in place to provide
increased trust in the service
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer protection
laws, etc

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?
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6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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7.3 Use Case 31: “Regional - Joint TSO-DSO use case : Use case on using distributed
curtailment to allow more renewable connection without unreasonable DSO
network investments”

Identification

Name of the use case (as per EG3 | TFLEX

interim report)

Number of the use case (as per EG3 | 31

interim report)

Submitted by: association name | CEDEC

represented on EG3

Submitted by:
representative

contact name of EG3 | Ludovica Sara FONDI

Submitted

by: contact email | ludovicasara.fondi@cedec.com
address of EG3 representative

Written by*: author name Didier Halkin

Written by*: author email address | Didier.halkin@ores.net

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective Improve the RES penetration in DSO (MV and LV) networks at reasonable societal costs
Scope Allow new RES connections even without 100% capacity availability
Member Belgium — Walloon region

states covered

Status and
timelines

Walloon decree approved. Practical aspects finalised. First practical cases expected in
2018

Stakeholders

Walloon parliament and regulator, producer, DSO and TSO, supplier and BRP

Available
deliverables

Methodology for determination of the (un)reasonable character of network
reinforcements
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Methodology for determination of the potential financial compensation of the loss of
revenues due to curtailment.

Technical solution for curtailment and administrative procedure.

Other relevant

info

Update of the connection contract between the producer and the DSO

TSO/DSO coordination in case of TSO congestion due to DSO renewable

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | DSO if the user of flexibility. The provider of flexibility is the
providers of flexibility and for | producer himself
which purposes?

1.2 How to design products:

1.2.1 | How to define products | Product for congestion management: mandatory limitation of
needed for balancing and | energy injection to the DSO network by curtailment of
congestion management? generation or increase of the self-consumption

1.2.2 | How to ensure a non- | Rulesbased approach applicable for all new generation
discriminatory product design
on all markets?

1.2.3 | What would be the | Injection limitation to a given capacity.
requirements for these
products? Compensation of the loss of revenues for curtailment within a

given level, defined as the “permanent capacity”

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | Technical or regulated flexibility, no bid: real time activation
Connection between buyer and | when needed. Activation by the producer on DSO request.
flexibility provider, or go
through system operators?

1.3.2 | How to  organise pre- | Prequalification (ability) occurs during the connection phase
qualification requirements?

1.3.3 | How to define effective | Wind and sun: based on real production profiles from
baselines? neighbouring similar production sources + re-scaling f(last 15’

before curtailment)
Other: case by case
1.4 Which market places for flexibilities:
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1.4.1 | On which timeframe do these | Real time activation.
markets operate?
No bidding.
DSO publication (by TSO for intermediary voltage levels) of the
risk of congestion
1.4.2 | How to ensure user-friendly | DSO “static” publication (see 2.2) is available also for FSP’s.
market place where a flexibility | Auto-consumption or local consumption is possible to avoid
service provider can value its | congestion. No yet used.
product at most?
1.4.2 | Which solution: one | Technical platform only: TSO/DSO SCADA connected to the
platform/several  platforms? | local connection

How to coordinate?

Facilitation of Demand Response

2.1 Which data and | Zones with potential congestion and available network capacity are
information are | publically published (from mid-2018).
needed by the
different market
actors and in which
timeframes?
2.2 How should data be | A map of Wallonia (open data) informs on the permanent capacity that
made available? locally could be connected with 100% permanent capacity.
2.3 What tasks should | DSO calculates the available capacity
market  facilitators
do? (Data, | DSO calculates the curtailed volumes and compensates the loss of
qualification, revenues (method approved by regulator)
measurements, etc.?
DSO publishes the available capacity
The Walloon Gredor project (outcomes on
https://orbi.uliege.be/bitstream/2268/205034/1/GREDOR Brochure HD-
2.pdf) has described the market processes for local consumption
2.4 Coordination on activation and use of flexibility:
2.4.1 | What are the | Coordination between TSO and DSO in case of TSO congestion due to
possible coordination | DSO injection from the DSO network
models?
Repartition of the network constraint between the different producers
following specific rules established by the authorities
2.4.2 | Which information | Available capacity at the DSO/TSO interface during study for the new
flows are necessary | connection
between  different
actors in the
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different timeframes,
in particular between
System Operators?

Real time TSO/DSO processes for curtailment in case of TSO congestion

2.4.3 | How to define the | Real time mandatory limitation of injection with compensation of the loss
flexibility ~ products | of revenues for curtailment in the permanent capacity

for congestion
management?

2.4.4 | How to deal with grid | The mandatory curtailment and the related regulated price for
constraints while | compensation of the loss of revenues gives a financial value to flexibility.
minimising In the future, interested market parties could offer services, especially if
limitations on bids? / | curtailment happens often and in the permanent capacity.

How to build a
congestion
management
market?

Removal of additional barriers in the system

3.1 Which other barriers or | N/A
contradictory signals exist?
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

Market power

4.1 How does the use case for | See 2.4.4
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate
profits (e.g. to cover fixed

costs) when offering
congestion management
services?

Answers to questions Package 2: Framework arrangement

Overview

1 What are the market | No market at this time: regulated mandatory curtailment
models/competition relations
between different players?
(General  description,  with
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details covered below)

Measurement and validation (incl. baselining)

2.1 How is the baseline | Se 1.3.3.
determined and who does
this? DSO calculates the volumes.

2.2 Do different markets use the | Particular baseline for curtailment, especially because the
same baseline methodology? activation period can be long.

2.3 How is the flexibility action | Technically (inclusive a technical escalation process in absence
validated and who does this? of response) and after activation thanks to metering. Done by

the DSO.

2.4 Who is notified about the | DSO notifies the producer. Supplier and BRP are informed
flexibility action? afterwards

2.5 Is information from sub-meters | Production profile is used when necessary.

used?

Information exchange and confidentiality

3.1 How is information exchanged, | During connection phase and activation phase, information is
centrally or between parties? exchanged between DSO and TSO, and between DSO and
producer
3.2 What information is exchanged | Connection phase: requested and available capacity
and to whom?
Activation phase: injection limits at DSO/TSO interface and
maximal individual injection
3.3 How is commercially | No commercial information
confidential information
protected?
3.4 Are there perceived gaps in | Not at this moment, perhaps once curtailment will occur

information exchange?

regularly.
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Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | The producer
delivery?
4.2 How are energy flows | Bilateral DSO-producer compensation of loss of revenues

accounted for?

Economic effects and financial flows

5.1 Is compensation paid and | Yes for curtailment in the permanent capacity. Bilateral (but
how? based on rules established by the authorities)and manual at
this step.
5.2 Is it mandated?

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

No FSP involved at this moment

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

Because curtailment mainly concerns big producers, the
supplier and BRP will know about the potential curtailment

6.3

What is in place to provide
increased trust in the service
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer
protection laws, etc

N/A

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

N/A
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6.5 When in a contract with an | DSO has a technical escalation process to avoid real congestion
aggregator, can the consumer | in case of no reaction

override a curtailment of his
consumption? If yes, is there a
penalty?

6.6 Does the aggregator provide | N/A
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

6.7 Where do consumers access | Connection contract is approved by the regulator
information about their
options for flexibility

contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Link between implicit and explicit DR

7.1 Are potential interactions | Not at this moment
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assighment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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7.4 Use Case 32: National project/Market design — TSO-DSO joined use case (also

submitted by ENTSO-E) DSO industrial customers active on the balancing market

No use case submitted
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8 ECOS

8.1 Use case 33: Projects members are involved in:

No use case submitted
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8.2 Use case 34: Projects that members expressed an interest in:

No use case submitted
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9.1 Use Case 35: Theoretical models/developing frameworks -Case study on
interoperability of Energy Smart Appliances

Identification

Name of the use case (as per EG3 interim
report)

Case study on interoperability of Energy Smart Appliances

Number of the use case (as per EG3 | 35
interim report)
Submitted by: association name | CECED

represented on EG3

Submitted by: contact name of EG3
representative

Ms Sanne Goossens/Mr Mustafa Uguz

Submitted by: contact email address of
EG3 representative

sanne.goossens@ceced.eu

Written by*: author name

N/A

Written by*: author email address

N/A

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective

Establishing a global language for the smart use of energy. Using the platform neutral
message exchange standard SPINE, which is part of the EU driven Smart Appliance
Reference Framework SAREF 4 ENER, all sectors of energy management in homes and
buildings can communicate seamlessly for the efficient use of energy in the house,
closing the gap in standardisation between smart grids and the energy management in
homes and buildings. SPINE is included in the EN5631, which is a smart appliance
standard for white goods.

Scope

Home appliances that speak the same language, and communicate with energy
managers, Smart Home Systems and with each other in an integrated home ecosystem,
providing the benefits of smart energy management for consumers and allowing power
suppliers and grid operators to check their customers’ variable loads securely,
anonymously and directly, and to control them over time.
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The project is based on the use cases for DSF that have been already defined with the
work done by the Smart Grid Coordination Group, under the M490 mandate.* These use
cases were subsequently standardised within CENELEC:

. Emergency signal for critical peak — grid black out risk (Smart
Appliances can react to an emergency signal from the grid by turning off
according to a safe procedure set by the manufacturer).

. Load shifting to reduce consumption at peak time (Reduce
consumption at peak time with minimum impact on consumers, and react to
real time peak power signals).

. Smart start to use lower tariff or green energy (Enable
consumers to start appliance operation when the tariff is lower or a larger
relative amount of green energy is available).

The project is contuously being extended to include other domains (beyond smart home
appliances), such as smart meters and EV charging.

Member
states covered

European-wide, with practical demonstrations being done in Germany, Netherlands,
Belgium (at the European Commission premises), together with smart meters and the
grid environment. NB: EN5631 is currently being offered to IEC, to become an
international IEC standard.

Status and
timelines

The demonstration is being optimised in an ongoing process, starting from smart home
appliances and expanding to include smart meters, HVAC, electrical vehicle charging,
invertors, etc. The demonstration will continue to grow, as more and more stakeholders
add their products to the project.

Stakeholders

EEBUS, Energy@Home, CECED, ESMIG.

The project is in process of adding OCF, OneM2M, etc. for the near future.

Available
deliverables

Practical demonstrations (white goods, HVAC, e-mobility charging station) have been
done during the EU Sustainable Energy Week 2017 (demo still available at the CECED
office) and the Utility Week Amsterdam 2017, European Commission November 2017, e-
World 2018, with products that are mostly already available on the market. Of course,
SPINE is also a deliverable, that has been developed and is being implemented by the
demo.

4 In March 2011, the European Commission and EFTA issued the Smart Grid Mandate M/490 which was
accepted by the three European Standards Organizations (ESOs), CEN, CENELEC and ETSIin June
2011. M/490 requests CEN, CENELEC and ETSI to develop a framework to enable ESOs to perform
continous standard enhancement and development in the smart grid field.

In order to perform the requested work, the ESOs combined their strategic approach and established in
July 2011, together with the relevant stakeholders, the CEN-CENELEC-ETSI Smart Grid Coordination Group
(SG-CG), being responsible for coordinating the ESOs reply to M/490. SG-CG produced a Framework
Document which provides an overview of the activities. It describes how the different elements fit

together as to provide the consistent framework for smart grids, as requested by M/490.
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Other

relevant info

Disclaimer:

Please know that the answers provided below have been developed from the point of
view of the three use cases mentioned above, which form the basis of the project. The
focus is on making smart home appliances capable to use these three use cases, and
thereby offer flexibility to the grid and offer other actors involved in the electricity
system to offer new services that will allow for increased DSF.

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | Within the project, the main users of flexibility are the
providers of flexibility and for | consumers in the home, using the smart home appliances — on
which purposes? the one hand. On the other hand, the appliances offer

flexibility back to the service providers (for example, the
aggregator) and ultimately to the grid or the consumer’s own
PV system (self-consumption). For the consumers, the
flexibility offers convenience and a reduced electricity bill. For
the service providers, it provides more stability and reliability
to the grid.

1.2 How to design products:

1.2.1 | How to define products | This was already defined under the M490 mandate and the
needed for balancing and | work that was subsequently done in the Smart Grids
congestion management? Coordination Group in CENELEC. The Framework Document

and related documents produced by the Coordination Group
includes definitions for products. There are three types of use
cases, as mentioned above, that can be applied to the
products. In addition, this is defined in EN5631 and is an open
solution that everyone can implement and use.

1.2.2 | How to ensure a non- | This was already defined under the M490 mandate and the
discriminatory product design | work that was subsequently done in the Smart Grids
on all markets? Coordination Group in CENELEC. The Framework Document

and related documents produced by the Coordination Group
includes design requirements for products. In addition, the
common, open language of SPINE allows the customer to buy
the preferred device — independent from the
brand/manufacturer.

1.2.3 | What would be the | This was already defined under the M490 mandate and the
requirements for these | work that was subsequently done in the Smart Grids
products? Coordination Group in CENELEC. The Framework Document

and related documents produced by the Coordination Group
includes requirements for products, i.e. the implementation of
the three use cases mentioned above. In addition, this is
defined in EN5631 and is an open solution that everyone can
implement and use.
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1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | A customer can decide to use his own PV system, or has an
Connection between buyer and | established contract with his service provider, for example.
flexibility —provider, or go | Therefore, that leaves the choice to the customer. There is no
through system operators? specific bidding in this context.

1.3.2 | How to  organise pre- | According to the interests of the European Commission, these
qualification requirements? requirements would be to use solutions based on SAREF for

ENER, and reference to DSF study and Lot 33.

1.3.3 | How to define effective | N/A
baselines?

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do these | The appliances in the project can offer real-time flexibility to
markets operate? the grid, except for the emergency use case. Please refer to

the EG3 study, Lot 33 and DSF report.

1.4.2 | How to ensure user-friendly | Empowerment of consumers, by adequately rewarding them
market place where a flexibility | for the flexibility that they provide to the energy system and by
service provider can value its | giving them the necessary tools to participate in Demand
product at most? Response programmes, is crucial. Therefore, we welcome and

invite policy makers to endorse the Market Design proposals in
the Clean Energy Package, which support the European-wide
outroll of smart meters and enable residential Demand
Response.

1.4.2 | Which solution: one | We have no preference for a specific marketplace platform, as
platform/several  platforms? | an association that is part of the project.

How to coordinate?

Facilitation of Demand Response

2.1

Which data and information
are needed by the different
market actors and in which
timeframes?

There are a couple of different information flows that can be
used to decide what to do at home, for example: self-
consumption, flexibility provision for the grid. Based on the
conditions the user takes, the system can react upon this.
Thus, there is a level of flexibility for the users at home on
what to do — one of the choices he can make, is to take the
daily tariff scheme (see below).

Depending on the use case, the following information is
needed:

The daily tariff scheme is known beforehand and the appliance
starts at the least cost. The daily tariff scheme is made
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available by the grid interface to the EM.

The appliance starts as the tariff triggers into an acceptable
level, the acceptable level can be set by consumers on the
appliance or on a user interface in the home. When the time
tariff changes or there is an update on the relative amount of
green energy available, the information is sent by the grid
interface to the EM.

3 subcases are possible for starting criteria:

1. Least cost, or cost below the acceptable level for a defined
time (length)

2. Larger relative amount of green energy or amount above the
acceptable level

3. A user defined combination of cost and source of energy.

When there is a risk of blackout in a given area, a critical peak
warning from the grid signals the risk of blackout. The
appliances, which have been enabled by the user, will react by
switching to networking standby whenever it is possible and
according to user settings. Type of signal from the grid: The
emergency signal comes from the grid to a standard
grid\household interface and in a standard format. The signal
may or may not contain a predefined time duration. The grid
also provides a signal notifying the end of the emergency and
the return to normal status.

In case of load shifting to reduce consumption at peak time:

the curtailment request comes from the grid to a standard

grid\household interface and in a standard format. The signal

may or may not contain a predefined time duration. Type of

signal from the grid or smart meter:

- Total power consumption of the home

- Value of the threshold in case is set by
the utility or DSO.

- And possibly the available power, i.e.
the difference between the maximum consumption
allowed and the current total power consumption.

2.2 How should data be made | This depends on the kind of data that is needed. The data
available? related to the energy profiles are provided as described in
SAREF and SPINE (standardised messages in a standardised
language). The project does not include in its standard any
further data, like personal/privacy-related data, behavioural
data.
2.3 What tasks should market | N/A
facilitators do? (Data,
qualification, measurements,
etc.?
2.4 Coordination on activation and use of flexibility:
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24.1 | What are the possible | Thisis described in IEC 62746-2 (use case and requirements for
coordination models? Smart Grids and Smart Home), and in EN5631-1 (Smart
Appliances — General Requirements and data models). In a
nutshell, the user can decide what kind of flexibility he wants
to offer. The home energy manager/customer energy manager
can decide the management of smart appliances based on
these conditions. The home energy manager itself can
communicate with the stakeholder/third party in the grid,
based on contract information, etc.

2.4.2 | Which information flows are | N/A
necessary between different
actors in the different
timeframes, in particular
between System Operators?

2.4.3 | How to define the flexibility | This is one of the use cases (i.e. load management), where
products for congestion | specific products can offer to decrease/increase load based on
management? requirements coming from the grid, for example stability

issues.

2.4.4 | How to deal with grid | From a user perspective, the DSF use cases provide all the

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

necessary support to minimise constraints and any kind of
limitations. The info exchange between the stakeholders in the
grid are not part of the scope of the project.

Removal of additional barriers in the system

3.1

Which other barriers or
contradictory signals
How can they be overcome?
(e.g. certain network tariff

design patterns etc.)

exist?

This is a very good question. The European-wide
standardisation of information exchange in the grid is still too
divided due to national differences. We would highly
appreciate it if the stakeholders that are defining the
information exchange in the grid would increase their efforts
to harmonise their signals.

Market power

4.1

How does the use case for
congestion management (at
distribution  level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
operators  of
distributed resource generate

how could

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

N/A
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Answers to questions Package 2: Framework arrangement

Overview

1 What are the market | The appliances in the project speak the same language, and
models/competition relations | communicate with energy managers, Smart Home Systems
between different players? | and with each other in an integrated home ecosystem,
(General  description, with | providing the benefits of smart energy management for

details covered below)

consumers and allowing power suppliers and grid operators to
check their customers’ variable loads securely, anonymously
and directly, and to control them over time. Interoperability is
key for the project to work (no technology lock-in effects). The
competition within interoperability could be — for example —
based on the precision of modelling the energy consumption,
e.g. one could show a rectangle for the energy within which an
entire cycle operates vs. a detailed differentiation of the
energy use in the various stages of the washing cycle.

Measurement and validation (incl.

baselining)

2.1 How is the baseline | If this is focussing on the measurement of interoperability,
determined and who does | then the implementation of SAREF for ENER and EN5631 could
this? be a baseline.

2.2 Do different markets use the | Yes, for example: different domains like HVAC, e-mobility also
same baseline methodology? use the same language and same baseline methodology — even

if they are located in different standards.

2.3 How is the flexibility action | Thisis done by the Customer Energy Manager (CEM).
validated and who does this?

2.4 Who is notified about the | The consumer will be able to see the action on a tablet or a
flexibility action? phone, via the application that belongs either to the smart

appliance or the Customer Energy Manager (CEM).
The CEM can also send a signal to the aggregator/grid that the
action has been taken.

2.5 Is information from sub-meters | This depends on the application on the CEM.

used?

260






Version 1.2 - 09/04/2018

Information exchange and confidentiality

3.1

How is information exchanged,
centrally or between parties?

For the three use cases, this is done through the Customer
Energy Manager. This is done because it prevents devices
being switched on/off in parallel, due different
managers/partners.

All these informations are defined in IEC62746-2 and EN5631.

3.2

What information is exchanged
and to whom?

The Customer Energy Manager (CEM) receives the electricity
prices, for example from an aggregator, and the consumer is
able to see these prices (for example, how much would one
load of laundry cost) and how much he saved when allowing
the smart appliance to run on the lowest cost within a specific
timeframe.

All these informations/use cases are defined in IEC62746-2 and
EN5631. For example, the consumer puts in the laundry and
selects and end-time, while the washing machine then informs
the CEM about expected consumption, etc. and then the CEM
informs the washing machine when to start.

3.3

How is commercially

confidential information

protected?

Confidential information is not included in the language used
for the project. Therefore, there is no behavioural/personal
data in the standards.

3.4

Are there perceived gaps in
information exchange?

Information from and to the grid might not be harmonised.

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | N/A
delivery?
4.2 How are energy flows | N/A

accounted for?

Economic effects and financial flows

5.1

Is compensation paid and

how?

We expect that the receives a sufficient

compensation. This is a must, but still needs to be solved on a

consumer

political level.
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5.2

Is it mandated?

We expect that the consumer receives a sufficient
compensation. This is a must, but still needs to be solved on a
political level.

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

N/A

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

N/A

6.3

What is in place to provide
increased trust in the service
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer protection
laws, etc

N/A

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

N/A

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

N/A

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

N/A

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services

N/A
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easily comparable?

Link between implicit and explicit DR

7.1 Are  potential interactions | N/A
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.

Please know that the project is based on the great work that has already been done under the M490
mandate and the actions that were implement through that mandate, and within the CENELEC
committees (TC59x — EN5631), ETSI (SAREF and SAREF for ENER), as well as the work done by associations
like EEBUS and Energy@Home. It is crucial to take the work that was done into account for the study that
the EG3 is now conducting, so as to not duplicate the work or propose contradictory actions and
definitions.

263






10 EC-Joint Research Center
10.1 Use Case 36: AnyPLACE

Identification

Version 1.2 - 09/04/2018

Name of the use case (as per EG3 | AnyPLACE
interim report)
Number of the use case (as per | 36

EG3 interim report)

Submitted by: association name
represented on EG3

Joint Research Centre (JRC)

Submitted by: contact name of EG3
representative

Nikoleta Andreadou

Submitted by: contact emalil
address of EG3 representative

nikoleta.andreadou@ec.europa.eu

Written by*: author name

David Rua, Luis Seca, Jodo A. Pecas Lopes

Written by*: author email address

drua@inesctec.pt, luis.seca@inesctec.pt,
joao.p.lopes@inesctec.pt

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective Advanced domestic energy management system for active energy services exchange

Scope An energy management platform, made of interoperable and scalable HW and SW

modules, is responsible for computing the optimal scheduling of domestic energy
resources (loads and microgeneration) that allows end-users the maximum value
extraction according to a specific incentive.

Member Portugal, Germany, Netherlands, Austria.

states covered

Status and
timelines
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Stakeholders

Domestic consumers of electricity / Domestic micro producers
Energy retailers / Aggregators

Distribution System Operators

Industry integrators

Smart meter operators

Manufacturers (Appliances, Smart Meters)

Available
deliverables

Other relevant

info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1

Who are the main users and
providers of flexibility and for
which purposes?

Domestic end-users of energy (including microproducers) that
have flexibility in the energy use, allowing loads to be used at
different time of the day.

They are represented by an energy service provider that makes
use of the potential flexibility to negotiate energy market
services

1.2

How to design products:

1.2.1

How to define products
balancing and

congestion management?

needed for

The DR is considered as an optimization procedure that is
carried out considering an incentive (ex. Dynamic load pricing
scheme) that is received by the end-user from a market
representative. This incentive is derived by the representative
according to flexibility characteristics of the represented party
as well as the negotiated condition in the market that involves
their participation.

1.2.2

How to
discriminatory product design
on all markets?

ensure a non-

The design of the HW and SW energy management platform
was preceded with the identification of the regulatory,
physical, socio-economic, and market requirements that
should be ensured. This was the foundation of the
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development that focused on creating a solution that not on is
compatible with a wide variety of regulatory frameworks but it
is also scalable as it allows the addition of new HW and SW
modules according to the application case. This modularity was
also extended to the user interface that included a multi-user
perspective thus allowing different users to be engaged in the
energy management issues. This allowed the creation of a
prototype of a non-discriminatory product.

1.2.3 | What would be the | The requirements are extensive and they were divided into
requirements for these | three groups: functional, technical and technological.
products?

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | As end-users of energy it was not considered that they would
Connection between buyer and | be directly bidding on market negotiated energy services.
flexibility provider, or go | Instead service providers representing them would, though
through system operators? aggregation, become potential bidders in retail and grid

support services bidding. These aggregating entities will
present their bids and afterwards would be responsible for
providing the necessary incentives that would allow them to
ensure the necessary flexibility activation and thus minimizing
the deviations, which could be subjected to penalties.

1.3.2 | How to  organise pre- | The prequalification requirements was not a particular subject
qualification requirements? of study in terms of DR participation. Nonetheless, as far as

end-users go the pre-qualification to be represented by a
market representative would involve the availability/flexibility
to participate in market services and existence of specific
systems like microgeneration.

1.3.3 | How to define effective | Baselines can be defined in an aggregated fashion using load
baselines? forecasting techniques that characterize

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do these | In the case of domestic energy use the considered timeframe
markets operate? is the day-ahead.

1.4.2 | How to ensure user-friendly | In this case the flexibility service providers are domestic
market place where a flexibility | consumers (which can also be micro producers) of energy. To
service provider can value its | create a friendlier approach, services need to be defined in
product at most? which the flexibility provider recognizes value and potential for

participation. These services can range from price to CO2
reduction programs that are based on a more efficient use of
energy both locally and aggregated.

1.4.2 | Which solution: one | Several platforms. Local platforms are needed for flexibility
platform/several  platforms? | providers to create automation and notification schemes that
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How to coordinate?

will help them in changing their usage pattern based on an
external incentive. Central/cloud platform that allows
flexibility providers to connect, seamlessly, to their market
representatives and negotiate their participation in well-
defined and clear services. Peer-to-peer platforms should be
exploited that allow the democratic access to every participant
(flexibility providers and market representatives) providing a
dynamic and secure data exchange platform.

Facilitation of Demand Response

2.1 Which data and information | The data exchanged needs to be focus on the technical side
are needed by the different | and prevent as much as possible the use or the identification
market actors and in which | of personal information. One alternative is to share the
timeframes? information in a composite index that show the capability of

providing flexibility (upwards and downwards) without
disclosing information that is sensible and/or private (type of
devices, specific consumption patterns, etc. A privacy by
design approach needs to be followed so that privacy issues
are tackled from the very beginning

2.2 How should data be made | Anonymized technical data.
available?

2.3 What tasks should market | Ensure that the data exchange mechanism are private by
facilitators do? (Data, | design and understand with the underlying limitations what
qualification, measurements, | are the implications on the services offered.
etc.?

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible | The main coordination is made by market representatives that
coordination models? in advance negotiate several types of flexibility services. In a

second-tier market representatives need to coordinate their
customers by communicating in advance the expected
participation through incentive mechanisms and check the
implementation of the negotiated market services.

2.4.2 | Which information flows are | There are several time frames to be considered that concern

necessary between different
actors in the different
timeframes, in  particular
between System Operators?

specific market negotiation procedures.

In a first stage, system operators can procure flexibility
services in the market to reduce operational cost while ensure
the necessary levels of security. This may lead to several
negotiation procedures to ensure the necessary.

In a second stage, market representatives present their
differentiated bidding in market services according to their
represented users.
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2.4.3 | How to define the flexibility
products  for congestion
management?

244 | How to deal with grid

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

Removal of additional barriers in the system

3.1

Which  other barriers or
contradictory signals exist?
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

Market power

4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate
profits (e.g. to cover fixed

costs) when offering
congestion management
services?

Answers to questions Package 2: Framework arrangement

Overview

What are the market
models/competition relations
between different players?
(General  description,  with
details covered below)
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Measurement and validation (incl. baselining)

2.1 How is the baseline
determined and who does
this?

2.2 Do different markets use the

same baseline methodology?

2.3 How is the flexibility action
validated and who does this?

2.4 Who is notified about the
flexibility action?

2.5 Is information from sub-meters
used?

Information exchange and confidentiality

3.1 How is information exchanged,
centrally or between parties?

3.2 What information is exchanged
and to whom?

3.3 How is commercially
confidential information
protected?

3.4 Are there perceived gaps in
information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non-
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delivery?

4.2

How are energy flows
accounted for?

Economic effects and financial flows

5.1

Is compensation paid and how?

5.2

Is it mandated?

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

6.3

What is in place to provide
increased trust in the service
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer protection
laws, etc

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
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penalty?

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assighment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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Identification
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Name of the use case (as per EG3 | NOBEL GRID
interim report)
Number of the use case (as per | 37

EG3 interim report)

Submitted by: association name
represented on EG3

Joint Research Centre

Submitted by: contact name of EG3
representative

Nikoleta Andreadou

Submitted by: contact emalil

nikoleta.andreadou@ec.europa.eu

address of EG3 representative

Written by*: author name

Lola Alacreu Garcia — assisted by the research
teams of ICCS, AUEB, DERLAB, CARBON COOP,
AIT.

Written by*: author email address

lalacreu.etraid@grupoetra.com

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective

The main objective is to provide new tools and ICT services for all actors of the
electricity distribution grid and energy retail market, providing more secure and stable
Smart Grids and cleaner and affordable energy. The project aims at offering advanced
services to all actors in the retail markets of the electricity system in order to ensure
that all consumers will benefit from cheaper prices, more secure and stable grids and
low carbon electricity supply.

The project develops:

. An advanced Smart meter, designed, developed and certified
during the project, in order to provide advanced services and functionalities to all
the smart grid stakeholders.

. A tool for optimization and maintenance of the Smart Grid for
DSOs.

. A mobile app so that end users (prosumers) will know their
consumption and production in real time, as well as increase its commitment to
the environment.

. A solution for energy retailers, ESCOs and aggregators that will
foster the active participation of the prosumer and provide Smart Grids more
stable and cleaner energy.
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Scope

NOBEL GRID develops, deploys and evaluates advanced tools and ICT services for energy
DSOs cooperatives and medium-size retailers, enabling active consumers involvement —
i.e. new demand response schemas — and flexibility of the market — i.e. new business
models for aggregators and ESCOs. Through the dual-use of telecommunication
networks, and validating the integration of renewable generation presence and demand
response systems, NOBEL GRID offers advanced services to all actors in the retail
markets of the electricity system in order to ensure that all consumers will benefit from
cheaper prices, more secure and stable grids and low carbon electricity supply. The
project results are demonstrated and validated in real world environments with active
involvement of all the actors, and based on the new business models defined during the
project.

Member
states covered

11 — Spain, Germany, Austria, Italy, Belgium, Sweden, Greece, UK, The Netherlands,
Portugal, Romania

Status and

timelines

Starting date: 01/01/2015; Duration: 42 months; Budget: 13,9 M€

Stakeholders

ETRA 1+D S.A. Spain; Electric Cooperative of Alginet, Spain; Fraunhofer IWES, Germany;
AIT Austrian Institute of Technology, Austria; Engineering, Ingegnieria Informatica, Italy;
ASM Termi S.P.A., Italy; Ecopower, cbva, Belgium; DERIlab E.V., Germany; SICA Swedish
ICT Ab, Sweden; Athens University of Economics and Business, Greece; EURECAT, The
Technology Centre of Catalonia, Spain; Hypertech, Greece; Carbon Co-op, UK;
FINNOVAREGIO, Belgium; ICCS — Institute of Communication and Computer Systems,
Greece; DNV GL — The Netherlands; University of Manchester, UK; UNINOVA, Portugal;
EXENIR — Excellence in Energy and Information, Romania; UPB — Polytechnic University
of Bucharest, Romania;

Available
deliverables

21 in total - D1.1 Distribution grid and retail market Requirements definition; D1.2
Distribution grid and retail market Scenarios and Use Case definition; D1.3: Pilot site
formal analysis; D2.2 Energy policies and regulatory framework analysis; D2.3. Business
Models & Incentive Schema Definition; D3.1 Smart grids reference architecture and data
models; D3.2 Smart grids reference architecture and data models; D3.3 Smart meters
architecture and data model analysis; D3.4 Smart meters architecture and data model
analysis; D4.1 Specification of the Unbundled Smart Meter concept based on
commercially existing smart meters; D6.1 Design of Smart Home basic infrastructure
needed for Smart Grid interaction and corresponding services; D7.1 Design and
development of control interfaces for distributed energy generation and storage; D7.4
Design and development of power interfaces for distributed energy generation and
Storage; D8.1 Design and specifications of Stable and secure distribution grids; D9.1
G3M Framework functionalities specification and design; D10.1 Real time data energy
services; D11.1 EMA App functionalities specification and design; D12.1 Design and
Specification of the DRFM; D21.1 Nobel Grid Dissemination Master Plan; D21.2
Workshops reporting period 1; D21.5 NOBEL GRID E-learning platform.

Other
relevant info

Answers to questions Package 1: Access and use of flexibilities
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Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1

Who are the main users and
providers of flexibility and for
which purposes?

The main providers of flexibility are:
- Batteries
- Electric vehicles/EV charging stations
- Industry with flexible load
- Retailer/Aggregator: Aggregate
flexibility from households and commercial users (e.g.
shops)

The main users for flexibility:
- TSO & DSO: for grid congestion
management and for stabilizing the electric grid
- Retailers: when wholesale prices are
high
- Balance responsible parties: can use
demand flexibility in their portfolio (automated DR)

- Aggregator:  aggregator  providers
flexibility from lower power consumers (households)
and sell it to DSO & TSO, Retailers.

1.2

How to design products:

1.2.1

How to define products
balancing and

congestion management?

needed for

- Monitoring system: monitoring system
(Smart grid) for congestion and the voltage in the grid is
needed

- Local balancing market: Congestion
occurs in a specific regions/area in the grid. It would
be much more visible to create local open balancing

market per region/area.

Several products should be defined according to the activation
time: day-ahead, hour-ahead and, in the case of Automated DR
campaigns, quarter-hour-ahead (or even less).

It is essential to create market structures which reward both
energy (kWh) and capacity (kW) as well as their responsiveness
(ramp up/down).

1.2.2

How to
discriminatory product design
on all markets?

ensure a non-

Economic analysis should be done on a regular basis to check
the most cost-effective solution to provide flexibility or if
reinvestment in the electric grid is much more cost-effective.

It is critical that when product descriptions are created, the
specifications of a range of resources are considered, including
demand side resources. The products/programs should have
broad participation rules that fit end-users’ capabilities,
especially when they are part of an aggregator’s portfolio. Thus
regulation is important to be updated so that the participation
of Aggregators in the market is facilitated.

Markets should be open and transparent - all resources,
including demand side resources, should be paid the full value

274






Version 1.2 - 09/04/2018

of services provided.

1.2.3 | What would be the | Requirements:
requirements for these - Connected to smart meter/smart gate
products? way
- Issue certificate for the products that
could provide flexibility to the electric grid
- Local balancing market
Many DR programs are intended for peak load or emergency
conditions. In this context, the quantity and value of DR
performance is most appropriately measured in short time
intervals. A 5-minute interval is sufficiently granular to
accommodate most notification periods and event durations
while modern technology makes 5-minute interval metering
cost-effective a majority of the time.
1.3 How can a bid be qualified, activated and measured:
131 | How can a bid be activated? . . The gr|F|.|s Predlcted to be unstable in
. certain region/area at specific time by the TSO or DSO and
Connection between buyer T - ]
- . flexibility is needed to stabilize the grid
and flexibility provider, or go
through system operators? 2- The TSO/DSO (depending on the
voltage level) will ask the flexibility providers to provide
flexibility and a bid is created [Local balancing market].
Bids should be also visible to DSOs affected.
3- The flexibility provider must be
informed about the states of the bid once it is closed
4- The flexibility is activated
5- The flexibility is verified through smart
meter or smart meter gate to the DSO/TSO
6- The flexibility providers receive bonus
for providing flexibility, based on the bid
. - The flexible load must be certified to
1.3.2 | How to organise pre-

qualification requirements?

provide flexibility

- The flexibility provider must have a
smart meter or a gateway that is communicating with
the DSO/TSO

- The communication between the
flexibility provider and the DSO/TSO must be reliable
and secured.

- Qualification for participating in a
market should take place at the aggregated pool level,
rather than for each end-point individually. However,
each end-point should be part of a single Aggregator’s
portfolio in order to avoid remunerating the same
entity multiple times. Thus, a registry of endpoints
participating in DR campaigns must be run by the
system operator.
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133

How to define effective

baselines?

Baselines should be defined for each individual end-point (and
aggregated for calculating the performance of an entire DR
portfolio).

Depending on the need being met by the DR resource, and the
level of granularity preferred by the utility or system operator,
an effective baseline methodology must incorporate an
appropriate timing interval for data collection and calculation.
In the case of capacity and energy, metering and settlement are
conducted on either a five-minute, fifteen-minute, or hourly
basis in current DR programs. In contrast, some ancillary
services such as regulation and frequency response are
measured in shorter increments, typically from a few seconds
up to one minute.

14

Which market places for flexibilities:

14.1

On which timeframe do these
markets operate?

Minutes timeframe

Seconds timeframe: will

communication

require extra high speed

1.4.2

How to ensure user-friendly
market  place
flexibility service provider can

where a

value its product at most?

Smart secured algorithms should be developed to control the
loads. Those algorithms should know the user preference and
based on it control the loads without interfering the user
preference.

e.g. the user wants to charge his/her electric car at his/her
home. He/she doesn’t care when is the car is fully charged, but
he/she cares when he/she leaves the garage that the car is fully
charged. The control algorithm for charging the car could
provide flexibility to the grid operator based on predicating
when the user is going to leave his/her garage.

1.4.2

Which
platform/several

solution:
platforms?

one

How to coordinate?

There should be a local balancing markets based on the region
or area.

Facilitation of Demand Response

2.1 Which data and information | Demand response provider: DR provider needs to provide his
are needed by the different | potential for demand response in 15 minutes base.
market actors and in which
timeframes?

2.2 How should data be made | The data should be provided by the Demand response
available? provided and provide it to DSO/TSO in the format they

required.

2.3 What tasks should market | The market facilitators should collect data from the potential

facilitators do? (Data, | DR/flexibility providers and aggregate it and provide it to
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qualification, measurements, | DSO/TSO. Furthermore, the market facilitator should verify the
etc.? demand response.

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible | Coordination could occur in other ways that are mainly
coordination models? upstream from the retail service level. DSO could utilize

coordinated planning processes, such that they choose target
levels flexibility in a unified process rather than separate
planning processes. The types of coordination play supporting
roles; ultimately, their purpose is to affect the choices that
customers have for managing and reducing their energy use,
which is why our primary focus in this study is on retail-level
coordination.

242 | Which information flows are | - . FIeX|b|I|-ty potential (from the flexibility

. provider to the local balancing market)
necessary between different
actors in the different | - Aggregated flexibility potential (from
timeframes, in  particular local balancing market to DSO/TSO)
?

between System Operators? - Flexibility  verification (from the

flexibility provider to the local balancing market)

- Asking for flexibility (from the local

balancing market to the Flexibility provider)

2.4.3 | How to define the flexibility | The flexibility products will help avoiding congestions into the
products for congestion | grid, making possible the use of energy storage when it is more
management? needed due to congestions, or reduce the use of energy at the

time of the congestion by means of demand response
programmes.

2.44 | How to deal with grid | By opening local balancing markets per region/area

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

Removal of additional barriers in the system

3.1

Which other barriers or
contradictory signals exist?
How can they be overcome?
(e.g.
design patterns etc.)

certain network tariff

In most of the member states, households and small energy
consumers/prosumers aren’t involved in demand response and
flexibility market. New market should be opened for small
energy prosumers to aggregate their flexibility.

Market power

4.1

How does the use case for
congestion management (at
level) address
potential issues of dominant

distribution

The flexibility products will help avoiding congestions into the
grid, making possible the use of energy storage when it is more
needed due to congestions, or reduce the use of energy at the
time of the congestion by means of demand response
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positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

programmes.

Answers to questions Package 2: Framework arrangement

Overview

1 What are  the market | In NOBEL GRID project, the market models are based in energy
models/competition relations | cooperatives and communities, in order to promote the win-
between different players? | win situation between all the partners of the retailer energy
(General description, with | market.
details covered below)

Measurement and validation (incl. baselining)

2.1

baseline
determined and who does
this?

How is the

All the loads/generators that are providing flexibility/DR should
be certified for this service.

The local balancing market should verify the DR after it is being
provided

Measurement granularity should be the minimum notification
time of all DR products or, even less, if found cost-effective.
Thus different granularity is proposed for ancillary services
(below 1-minute) and rest DR products (on a quarter-hourly
basis).

The baseline window over which demand data is collected in
order to establish a baseline should also differ depending on
the targeted product. Furthermore the trade-off among
participants’ incentive to artificially increase their flexibility and
the need to account for the conditions causing the problem
needs to be considered. For those products with very short
notice, the window should be short (up to a few hours) in order
to better reflect the underlying conditions. On the other hand,
the window for products with longer notification period should
be longer (e.g., 10 days) so that participants find it harder to
game the system (i.e., increase load before the event).

Baselines are calculated by the system operator, assuming that
any flexibility bought is not financed by itself (but all end-
users).

2.2

Do different markets use the

Yes, it should be standardized methodology, but different
baselines should be produced for ancillary services and rest
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same baseline methodology?

campaigns (see also D.2.1 above)

2.3

How is the flexibility action
validated and who does this?

The baseline represents what the load would have been
observed if no DR campaign was active and thus is a theoretical
figure. However, by having a single entity computing the
baselines and given that smart-meter data are available,
flexibility action can be validated.

The flexibility action is validated through monitoring the load
before the flexibility and after flexibility.

The local balancing market should verify that

2.4

Who is notified about the
flexibility action?

All downstream market actors that may be affected by the
flexibility action should be notified. If, for example, a TSO
triggers a flexibility action for a certain region then all DSOs and
retailers active in that region should be also notified in order to
react accordingly.

- The flexibility provider
- DSO/TSO

- Local balancing market

2.5

Is information from sub-

meters used?

Yes. Submeter information can be used to estimate more
accurate baselines, if deemed cost-effective.

Information exchange and confidentiality

3.1 How is information exchanged, | Secured (encrypted) communication between flexibility
centrally or between parties? provider, local balancing market, and DSO/TSO
39 What information i | N |F|LE)|(IbI|I~ty pOteEtlfl (from the flexibility
exchanged and to whom? provider to the local balancing market)
- Aggregated flexibility potential (from
local balancing market to DSO/TSO)
- Flexibility  verification (from the
flexibility provider to the local balancing market)
- Asking for flexibility (from the local
balancing market to the Flexibility provider)
3.3 How is commercially | The information must be secured by encryption and it must be
confidential information | fulfilling the national and EU regulations.
protected?

To this end the following security measures are applied
regarding customer data collection:

- encrypted communication over secure

279






Version 1.2 - 09/04/2018

virtual private networks (VPN),
- certificate-based authentication,

- Role-based Access Control (RBAC)

3.4

Are there perceived gaps in
information exchange?

Physical usage effects (balancing responsibility, energy flows)

- The flexibility provider should pay

4.1 Who bears the risk of non- ity § deliveri
delivery? penalty for not delivering
- The local balancing market should
have a plan B to mitigate the risk of not delivering
4.2 How are energy flows

accounted for?

Economic effects and financial flows

5.1 Is compensation paid and | The compensation is paid by the DSO/TSO to the local
how? balancing market and the local balancing market pay it to the
flexibility provider
5.2 Is it mandated? Yes

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

Not applicable (we do not have contracts for aggregation of
consumer flexibility currently). Our thinking is there would be
some minimum term, maybe 1 year in order to be able to
recover some administrative and equipment costs (if these are
offered free at the point of service).

6.2

Are consumers required to
tell/need consent from their
supplier contracting

with an aggregator?

before

Depending on what flexibility is used it may
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6.3 What is in place to provide | Data Protection Impact Assessment (DPIA) is expected to
increased trust in the service | ensure that customers’ personal data are protected and both
consumers  receive  from | collection and processing of data is compliant with General
Aggregators e.g. is there a | Data Protection Regulation (GDPR).

Code of Practice, data security
protocols, consumer
protection laws, etc

6.4 How does the aggregator - o Initially: Marketing, v.velcome pack
inform the customer about the .(post/erTﬁall), in-person walkthrough (in .case where

. . . . installation performed), and app on boarding process.
service provided, especially in
what format and how often? - Monthly: Email statement
summarising DSR events in previous month period
with information (for each event) about DSR realised
and energy, power, duration, and benefits for each as
well as sum totals of this information displayed
prominently and clearly at the top of the statement.

- Annual: paper statement with totals as
above and summary statistics of events.

- Event: Email/SMS/app notifications
about DSR activated/offered with information about
the energy, power, duration, and benefits
(price/carbon) of the event.

- Ongoing: app provides summary of
events over specified time frames.

6.5 When in a contract with an | Yes
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

6.6 Does the aggregator provide | In some cases yes. Some hardware is provided free with service
hardware? Does he charge for | (electric heating control), some are discounted (EV
it and is the aggregator | chargers/solar plus batteries), some are not (batteries on their
handling customer service | own).
with regards to hardware?

6.7 Where do consumers access | Depends on DSR technology used:

their
flexibility
contracts? Does this provide
range of
feasible earnings? Are these

information about

options for

estimates of the

earnings achieved in this range
Are offers by
aggregators for similar services
easily comparable?

in reality?

1- Electric heating: this is a fixed annual
benefit.

2- EV chargers: an indicative estimate is
provided with appropriate caveats relating to the
consequences of opt-out.

3- Battery storage: this is a fixed annual
benefit or discount applied to the cost of the system.

4.2 Link between implicit and explicit DR
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7.1 Are  potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

A customer can participate in both but we anticipate the
impact of implicit DSR to be so marginal we do not need to
take it into account.

Other information, relevant for sharing in the context of the EG3 assighment (Max %

A4)

The involvement of final consumers in the energy market is crucial, therefore, it is necessary to give them
all the information and tools in order to participate actively and to have the power to decide how to do it.
This will imply benefits for all the actors, reducing energy billing and consumption of the customers, and
also to make grids more stable and avoiding congestions thanks to the flexibility of the grid.
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Name of the use case (as per EG3 | SEMIAH
interim report)
Number of the use case (as per | 38

EG3 interim report)

Submitted by: association name
represented on EG3

Joint Research Centre

Submitted by: contact name of EG3
representative

Nikoleta Andreadou

Submitted by: contact emalil

address of EG3 representative

nikoleta.andreadou@ec.europa.eu

Written by*: author name

Nikoleta Andreadou

Written by*: author email address

nikoleta.andreadou@ec.europa.eu

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective

The consortium behind the SEMIAH project aims to pursue a major technological,
scientific and commercial breakthrough by developing a novel Information and
Communication Technology (ICT) infrastructure for the implementation of Demand
Response (DR) in households. This infrastructure enables the shifting of energy
consumption from high energy-consuming loads to off-peak periods with high
generation of electricity from Renewable Energy Sources (RES).

Scope

The project's innovative approach is based on the development of an open ICT
framework that promotes an environment for the deployment and innovation of smart
grid services in households. A centralised system for DR service provisioning based on
aggregation, forecasting and scheduling of electricity consumption is developed.
Furthermore, the project delivers a DR solution for control of electrical loads at a
competitive price. The solution consists of a number of smart plugs that can be
controlled over a home area network through a gateway connected to a wide area
network. The consortium integrates security and privacy functions to ensure that the
system cannot be compromised. Finally, new business models are developed for
electricity players and residential customers to quantify costs and benefits for players in
the value chain. SEMIAH provides benefits to residential customers, energy utilities and
the society in general, through lower electricity bills, improved integration of RES and
higher stability of the electricity grid. Hereby, the project enables savings in CO2
emissions and fuel costs and reduces investments in electricity network expansions and
electricity peak generation plants.
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Member

states covered

Denmark, Germany, Switzerland, Norway

Status

and

timelines

Initiated in March 2014; Duration: 3 years.

Stakeholders

University of Aarhus, Denmark; Develco Products AS, Denmark; CSEM Centre Suisse
d'Electronique et de Microtechnique SA — Recherche et Developpement, Switzerland;
Enalpin AG, Switzerland; Haute Ecole Specialisee de Suisse Occidentale, Switzerland;
Misurio AG, Switzerland; NETPLUS.CH SA, Switzerland; SEIC Service Electrique
Intercommunal SA, Switzerland; Devoteam Solutions AS, Norway; University of Agder,
Norway; Fraunhofer Society, Germany;

Available
deliverables

11 in total - D1.1 Project Website; D2.1 Plan for dissemination and exploitation; D2.3
Exploitation plan; D3.1 Verification and Validation Plan; D3.2 Overall System
Requirements functional specifications; D4.1 Front-end OGEMA gateway; D5.1
Algorithms for demand response and load control; D5.1 Algorithms for demand
response and load control; D6.1 System and Integration Test Specification; D7.1 Low-
voltage Grid Assessment; D8.1 Specification of Security and Privacy Handling.

Other relevant
info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1

Who

users and providers of

are the main | Users of flexibility and their benefits can be:

flexibility and for which | DSOs: Flattened daily load (peak-shaving); Optimized distribution
purposes? network capacity investments; Reduced network losses; Reduced

curtailment of distributed generation; Reduced outage times

TSOs: Balance production/consumption; Avoid overloading of the
transmission system; Optimized transmission network capacity
investments

BRP: Direct economic benefits of ensuring an almost perfect match
between forecast and actual load; Lower risks for imbalances

Aggregators: Selling flexibility from prosumers, in this case households
to TSOs, DSOs, BRPs or the power exchange energy suppliers;

Providers of flexibility and their benefits can be:

Prosumers: Lower energy bills by using less electricity or reducing peak
consumption; Smart Grid related services (all-in-one infrastructure)

Flexibility concept for the project:
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A Grid and/or Market
Using
flexibility

|
Flexibility offers
Contral signals l

¥

Information exchange e.g., status,
values, forecast, metering

Price signals,
incentives, tariffs

l Smart Grid Connection
Point SGCP

Customer Domain
Providing flexiblity and ancillary services

Providing Targets: DER in buildings, households, industry,
flexibility commercial buidings
including: Load/demand, storage, distributed generation
V in buildings

There can be three different levels of flexibility:

At the top-level, the trading of flexibility provided by virtual power
plants (VPPs) takes place with the aim of maximizing profit for the
market players.

At the service provider level (e.g., aggregator level) aggregation of
flexibility from customers take place. This flexibility is pooled by VPPs
operated by aggregation service providers. It is used to balance the
supply and demand of power in the grid locally (responsibility of the
DSOs) and to increase the degrees of freedom for the energy supplier
who is trading energy in the market.

On the bottom-level, i.e., the Customer level, the prosumers can
deploy energy management systems to exploit flexibility in their
energy consumption. He/she can offer flexibility to the service
provider.

Flexibility services from a bottom-up approach:

e

Flexibilty
Markets provided
through
VPPs
Operations ,.,_-—
/
A Back-end
Ve Service
/ Provider /S\rstems
/ SEMIAH Flexi!:)il'(\r
provided
through
l ™~ #* / HEMS
Customer
g @
Front-end
\ - systems
_— -
1.2 How to design products:
1.2.1 | How to define products | There is a software tool (BestBid) that supports energy traders in

needed for balancing
and congestion
management?

structuring product lines in order to manage flexible plants in an
optimal way. BestBid is suited not only to compiling offers for
auctioning ancillary services, but also to buying and selling energy on
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the day-ahead and intraday spot markets.

1.2.2

How to ensure a non-
discriminatory product
design on all markets?

1.2.3

What would be the
requirements for these
products?

1.3

How can a bid be qualifie

d, activated and measured:

1.3.1

How can a bid be
activated? Connection
between buyer and
flexibility provider, or
go through
operators?

system

The software, BestBid is used for planning the implementation of
flexible energy systems.

There is a multi-stage, phased and holistic process. BestBid uses the
schedules and forecasts that are available at the time in question. Each
optimization level takes into account the transactions that have
already been completed and also incorporates future opportunity
costs.

BestBid offers the user optimized and staged options incl. statements
of probability of whether the offer will be accepted. The trader can
either forward the proposed deals as they are or adapt them manually
before putting them on the market.

In order to prepare weekly special offers (e.g. secondary control
reserve, tertiary control reserve), targets for long term storage systems
need to be optimized. BestBid provides offers for the weekly auctions
which are released by traders and brought onto the market as special
offers. Bids that are accepted need to be borne in mind as secondary
conditions in the course of the next optimization.

Creating offers for day-ahead auctions (tertiary control reserve or
short-term reserve) is carried out according to the same principle as for
weekly auctions.

Day-ahead optimization puts the overall timetable for the pool on the
market. The limit prices are calculated on the basis of current
forecasts. After the clearing process on the stock market, the definitive
day-ahead schedules can be calculated.

During the day, further offers for the intraday market are created and
the schedules adapted in accordance with these.

1.3.2

How to organise pre-
qualification
requirements?

1.33

How to define effective
baselines?
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1.4 Which market places for flexibilities:
1.4.1 | On which timeframe do | Day-ahead market: Day-ahead optimization puts the overall timetable
these markets operate? | for the pool on the market. The limit prices are calculated on the basis
of current forecasts. After the clearing process on the stock market,
the definitive day-ahead schedules can be calculated. Bids that are
accepted need to be borne in mind as secondary conditions in the
course of the next day-ahead optimization.
Intraday market: During the day, further offers for the intraday market
are created and the schedules adapted in accordance with these.
Intraday business serves either to take advantage of market
opportunities, i.e. attractive prices for the additional purchase or sale
of energy, to correct forecast errors and business results or cross-
compensation after requesting balancing energy.
1.4.2 | How to ensure user-
friendly market place
where a flexibility
service provider can
value its product at
most?
1.4.3 | Which solution: one | The project uses a platform, the EnergyOn platform, which constitutes
platform/several a VPP. The participating installations, power plants, storage facilities or
platforms? How to | loads provide flexibility. The platform aggregates these elements and

coordinate?

exploits them on the balancing energy market, the day-ahead market
and the intraday market. The optimization approach selects the best
option bearing in mind various data and forecasts. In addition, the
costs for balancing energy, operation and network are also included in
the evaluation, so that these are kept as low as possible with maximum
yield. The EnergyOn platform is constantly in data communication with
the power plants via an online interface. This allows it to adjust
schedules to suit circumstances that are continually changing.

Facilitation of Demand Response

2.1 Which data and information are needed
by the different market actors and in
which timeframes?

2.2 How should data be made available?

2.3 What tasks should market facilitators do?
(Data, qualification, measurements, etc.?

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible coordination

models?
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2.4.2

Which information flows are necessary
between different actors in the different
timeframes, in particular between System

Operators?

243

How to define the flexibility products for

congestion management?

2.4.4

How to deal with grid constraints while
minimising limitations on bids? / How to
build a congestion management market?

Removal of additional barriers in the system

3.1

Which  other barriers or
contradictory signals  exist?
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

1. System Cost and Complexity: The average price for Home
Energy Management Systems (HEMS) is expected to decrease
to approximately €230 in 2018. These prices are often too high
for a large uptake. Moreover, these systems are proprietary
and do not host a platform for 3rd party applications such as
DR.

2. Lack of ICT infrastructure and aggregators: AMI and control
systems are needed, including advanced aggregation and
forecasting components. The ICT infrastructure must be
secure, scalable, distributed and support analytical operations
of data.

Aggregator role not well-defined and it is unclear who will take
on the aggregator role.

3. Lack of clear business models for DR systems: this is
particularly due to a the
quantification of costs and benefits for energy utilities as well

lack of methodologies for

as consumers.

4. Lack of consumer acceptance in demand response. Lack of
incentives for the residential customer. Trust concerns related
to privacy and cyber security.

Market power

4.1

How does the

management

use

provision of local services? In the use case, how
could operators of distributed resource generate
profits (e.g. to cover fixed costs) when offering
congestion management services?

case for
(at distribution
potential issues of dominant positions in the

congestion

level) address
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Answers to questions Package 2: Framework arrangement

Overview

What
market
models/competition

are the

Stakeholders of the SEMIAH system:

DSO: The DSO is today the distribution network owner. In the future, the DSO may

relations between | be alocal system operator.

different  players?

(General TSO: The TSO is the transmission system operator on a regional or national level.
description, with

details covered Prosumers/customers: Prosumers are consumers that also incorporate any form of
below) DER and flexibility including demand response (DR).

Bulk producers: Bulk producers are the main energy suppliers in the power grid.

3 party service providers: There are different types of Service Providers
identified:

. energy traders => actors in the energy wholesale markets

. balance responsible operators => actor in the wholesale
market

. aggregators => will operate in the markets as one entity

Other actors: Product developers; Appliance vendors; Telecom operators; Smart
Grid Service Developers (developers of DR services); Computer service incident
response team; Privacy ombudsman or data controller; Risk analyst; Security
analyst; Security manager; Computer service incident response team

Domain model for SEMIAH:
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0O ElectricityMarket Has MarketConstraints
k Trade
VAN !
. o 1
Electricity
Trader Offers Accept
Flexibility Considers
1
Offers Confracted
GridConstraints Aggregator AggregatedFlexibility
Consider Offers
. 1 1 1
. /7 o 1 1
IeTES
conirol Operated by
1 Concemed 1 14y
about i
0 SEMIAH System
A
1 Provides 1
mietering Connects to
ConsumptionData SEMIAH member HouseholdFlexibility
Provides Offers
1 1 1
A
Prosumer
The key actors are: Consumer (prosumer), DSO, Electricity trader.
Semiah can become a software vendor. Primary customers in the software/
hardware vendor business case are aggregators and ESCos.

Measurement and validation (incl. baselining)

2.1 How is the baseline
determined and who does
this?
2.2 Do different markets use the
same baseline methodology?
2.3 How is the flexibility action
validated and who does this?
2.4 Who is notified about the | SEMIAH allows DSOs’ and electrical energy suppliers’ actors to

flexibility action? activate flexibility to fulfil their specific objectives.

A Controller (i.e VPP controller) can:

° be informed on the current Flexibility
(i.e., the current estimation of the flexibility for the
near future)

° request the activation of available
flexibility.

The distributed electrical resources may be directly controlled
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by DSO responsible for the distribution of electricity.

2.5

Is information from sub-

meters used?

Information from sensors within the house is included (i.e.
temperature sensor). Each home has a HEMG — home energy
management gateway that communicates via ZigBee with the
smart meter.

Information exchange and confidentiality

3.1

How is information exchanged,
centrally or between parties?

The project partners develop a centralised system for DR
services provisioning based on aggregation, forecasting, and
scheduling of electricity consumption in domestic sector.

The solution entails a backend system consisting of a central
server which manages and controls information from
households connected to the system network.

3.2

What information is exchanged
and to whom?

The SEMIAH project develops mainly a front-end and back-end
system.

Related to front-end system:

User is informed about his/her consumption data: A web
server with username / password protected access displays the
household static features in an unstructured format and
provides access to households monitoring data history.

Related to back-end system:

The following data is sent to the back-end flexibility forecast

component:

. the recorded power and temperature
values (using a timer)

. the user-set schedules for the room
temperature control limits

° an information object containing
building location, id, and information about room
dimensions and electric heater nominal powers is sent if a
new household is created.

The GVPP (Generic Virtual Power Plant) is able to accept and
use received measurements information from the household
appliances through the HEMG.

The GVPP is able to accept and use received Flexibility offers
from collection of e.g., households and/or appliances through
the HEMG

The GVPP is able to accept and use received measurements
information and reports from collection of e.g., households
and/or appliances through the HEMG

3.3

How is commercially

confidential information

protected?

End-to-end security: Privacy by design applies from private or
confidential data created and until it can be securely destroyed
in a timely fashion.
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Respect for user privacy: Anonymisation, pseudonymisation
and encryption is used to reduce identified privacy leakages

Data at rest can be protected using disk encryption, database
encryption or the Reversible Anonymiser. Data in transit can be
protected using HTTPS/TLS or a VPN solution. Data integrity
can be protected by using digital signatures, or checksums for
less critical data. Tools like OSSEC can be used to verify file
integrity.

The SEMIAH components follow the following security
mechanisms:

Front end hardware: The HEMG (home energy management
gateway) hardware is tamper-proof and trusted as the root in
the HEMG system chain of trust.

SEMIAH software platform: Only signed applications from
trusted sources can run on the platform. The software platform
itself only boots on trusted hardware. Only authenticated and
authorised users are allowed to interact with the system.

Users: Users are required to perform secure authentication to
log onto the system. Authentication and authorisation should
be back-end-based, not local to the HEMG.

Backend system: The back-end system should communicate
business critical information with the HEMGs over
authenticated secure connections.

3.4

Are there perceived gaps in
information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non-
delivery?
4.2 How are energy flows

accounted for?

Economic effects and financial flows

5.1

Is compensation paid and how?

5.2

Is it mandated?

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

292






Version 1.2 - 09/04/2018

6.1

What is the contract duration and termination
clauses of contracts between consumers and
aggregators?

6.2

Are consumers required to tell/need consent
from their supplier before contracting with an
aggregator?

6.3

What is in place to provide increased trust in
the service consumers receive from
Aggregators e.g. is there a Code of Practice,
data security protocols, consumer protection
laws, etc

6.4

How does the aggregator inform the customer
about the service provided, especially in what
format and how often?

6.5

When in a contract with an aggregator, can the
consumer override a curtailment of his
consumption? If yes, is there a penalty?

6.6

Does the aggregator provide hardware? Does
he charge for it and is the aggregator handling
customer service with regards to hardware?

6.7

Where do consumers access information about
their options for flexibility contracts? Does this
provide estimates of the range of feasible
earnings? Are these earnings achieved in this
range in reality? Are offers by aggregators for
similar services easily comparable?

Link between implicit and explicit DR

7.1

Are potential interactions between implicit
and explicit DR taken into account? (E.g. can
a customer participate to both? How are
they taken into account in measurement
etc.?)

1. Other information, relevant for sharing in the context of the EG3 assignment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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Use case 39: DREAM-GO

Identification

Name of the use case (as per EG3 | DREAM-GO

interim report)

Number of the use case (as per | 39

EG3 interim report)

Submitted by: association name | Joint Research Centre

represented on EG3

Submitted by: contact name of EG3 | Nikoleta Andreadou

representative

Submitted

by: contact email | nikoleta.andreadou@ec.europa.eu
address of EG3 representative

Written by*: author name Zita Vale, Pedro Faria, Fernando Lezama

Written by*: author email address | ZAV@isep.ipp.pt ; PNF@isep.ipp.pt;

flzcl@isep.ipp.pt

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective

The main goal is to create a framework with the required methods and solutions to
facilitate the adoption of the results in final applications, by providing grounded
scientific knowledge to possible pathways for future implementation of a more efficient
SG system in the EU. The project has the following technical work packages: WP2 —
Short and real-time demand response in electricity markets, WP3 — Large scale short
and real-time resource optimization, WP4 - Intelligent direct load control and
communications, WP5 — short and real-time smart grid and electricity market simulation
platform.

Scope

Efficient power systems require the optimal use of the available resources to cope with
demand requirements and Demand Response (DR) programs with adequate business
models can leverage demand flexibility both on centralized and distributed models, as
renewable energy generation is highly dependable of uncontrolled factors (as wind and
solar radiation) for which anticipated forecasts are hardly trustful. DREAM-GO puts
together research teams from the EU and US thus taking advantage of US experience in
DR, teaming up academic partners with pioneer work in smart grid management and
non-academic partners (SMEs) with the required know how and infrastructure to jointly
produce relevant advancements in the state of the art. SME participation will ensure
cross-fertilization of ideas and competences to build a knowledge network targeting the
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scientific community and other smart grid actors, as power resource managers, grid
operators and resource aggregators, and ultimately 31 targeting consumers (through
consumers organisations and curtailment service providers) on the demand side.

Member
states covered

3 Member States - Portugal, Spain, and Germany plus one academic partner in the USA

Status and
timelines

Started 1% February 2015; Duration: 4 years

Stakeholders

Instituto Politecnico do Porto - IPP, Portugal; Virtual Power Solutions - VPS, Portugal;
Nebusens S.L., Spain; Universidad de Salamanca, Spain; DISCOVERGY, Germany

Available
deliverables

9 in total: D2.1 Identified Short and Real-Time Demand Response Opportunities and the
Corresponding Requirements and Concise Systematization of the Conceived and
Developed DR Programs; D2.2 Demand Response Registration Digital (D2RD) framework
for DR programs and models, including the short and real-time DR models conceived
and developed in the scope of DREAM-GO — Mid-term release; D7.10 Mid-term DREAM-
GO publication list; D7.2 Proceedings of the 1°* DREAM-GO Workshop; D7.3 Proceedings
of the Second DREAM-GO Workshop; D7.4 Proceedings of the Third DREAM-GO
Workshop; D7.6 Seminars of the 1st year DREAM-GO; D7.7 Seminars of the 2nd year
DREAM-GO; D7.8 Seminars of the 3rd year DREAM-GO.

Other relevant
info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO

acquisition of flexibility

1.1 Who are the main users and | Main users of flexibility: TSOs, DSOs, Aggregators (different

providers of flexibility and for | types of aggregators, aggregating consumers, generation,
which purposes? storage and/or electric vehicles - EVs; CSPs- Curtailment

Service Providers — are one type of aggregator), building
manager, consumers

Main providers of flexibility: consumers, buildings, aggregators
(including CSPs), EVs, storage, generators

Purposes: economic (grid investments deferral, energy cost
reduction, network use cost reduction), technical (grid
constraints, namely congestion management; generation
deficit; reserves)

1.2 How to

design products:

1.2.1 | How to define products | Itisimportantto consider:
needed for balancing and
congestion management? - products for different time horizon schemes which enable the
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gathering and delivery of the procured and available flexibility
(e.g. day-ahead, hour-ahead, xx minutes ahead, real-time)

- the flexibility delivery means (manual, automated) according
to the product requirements

- the remuneration according to the product value, considering
the delivery means, the event anticipation, and the flexibility
value in the actual market/community context

1.2.2 | How to ensure a non- |- Non desirable discrimination should be ensured by common
discriminatory product design | regulation, imposing some limits on the product design
on all markets?

- Within the regulatory limits, discrimination can be considered
as a positive factor that allows adaptive, contextual product
design

1.2.3 | What would be the | Products requirements should be defined:
requirements for these
products? - according to their purpose, ensuring the needed technical

conditions.

- providers’ agnostic, ensuring that all possible providers
ensuring the needed technical conditions have the same
opportunities (no matter they are generators, consumers,
storage, etc.; no matter the consumers size; no matter the
consumers type — residential, industry, services, etc; no matter
the consumers retailer(s))

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | Directly between flexibility buyers and providers, not involving
Connection between buyer and | system operators. However, system operators should be called
flexibility provider, or go | to technically validate the transactions (either a posteriori as
through system operators? it's the norm in wholesale markets or based on clear a priori

established rules adapted to each operation context).

1.3.2 | How to  organise pre- | To enable efficient and widespread use of flexibility the
qualification requirements? qualification phase for the players’ enrolment in flexibility

programs should not be organized so as to exclude a significant
part of the candidates. Flexibility provision should be an
inclusive activity. Once enrolled, there should be a test phase
in which flexibility providers failing to meet their commitments
should not be penalized; Failure situation should be identified,
analysed, and serve as the basis to establish the penalties
scheme for the subsequent phases.

1.3.3 | How to define effective | This is a difficult matter, depending a lot on the anticipation of
baselines? the demand response event notification (when it exists).

Close to real-time demand response events can use simpler
approaches, as smart meter readings for the previous period.

Depending on the value of the flexibility for its user/buyer, the
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remuneration may be based on the provider commitment not
to exceed a certain load during the demand response period
and not on the actual load reduction.

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do these | For unusual events (e.g. solar eclipses, sport events) the
markets operate? flexibility procurement can be announced with a large

anticipation (e.g. weeks in advance). For the remaining
situations, the timeframe should normally range from day-
ahead to real-time. Economic demand response evolution can
determine that regular schemes (e.g. monthly, weekly) can be
applied.

1.4.2 | How to ensure user-friendly | Easy to use and informative tools, adequate for the flexibility
market place where a flexibility | providers, should enable easy access to the market place.
service provider can value its
product at most?

1.4.2 | Which solution: one | Neutral data hubs and market place hubs ensure easier to
platform/several  platforms? | reach and richer information to the flexibility providers. This

How to coordinate?

may not be a coordinated solution, simply a market-driven
solution offered by private companies.

Facilitation of Demand Response

2.1

Which data and information
are needed by the different
market actors and in which
timeframes?

Depends a lot on the business models and on the demand
response programs that are targeted.

In general, the availability of consumption data (at least with
regular measurements each 15 minutes) is required to
implement an interesting demand response scheme. Apart
from that, more granular data regarding short time periods
and specific appliances enables the implementation of more
sophisticated schemes, bringing higher value.

Forecasts regarding consumption, market prices, renewable-
based generation for different time horizons (day-ahead, hour-
ahead, real-time) are useful to put in place more ambitious
programs.

2.2

How should data be made
available?

Depends a lot on the users and on the actual data to be made
available to them.

Private data should be made available ensuring its security and
privacy, using means adequate for their intended users.

For consumers of small size, making data and some
information available trough text messages can be very
effective; more detailed data with sophisticated data
visualization approaches should be made available trough

secure portals with login.
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Enabling the organization of data hubs is a transversal task that
should be ensured at the system/market level. It should be
ensured that consumers have access and give third parties
(e.g. energy service providers) access to their smart metering
data and market data. Those data must be made available in
the adequate formats for further use by a multiplicity of
players.

2.3

should market
do? (Data,
measurements,

What tasks
facilitators
qualification,
etc.?

Some of the relevant tasks to be provided:

- define data access permissions and technologic platforms for
the actual access to data

- validate smart metering data

- qualification of service providers (e.g. forecasting, baselines,
etc.).

2.4

Coordination on activation and u

se of flexibility:

24.1

What are the
coordination models?

possible

In the current state of the art the flexibility procurement is
normally issued by system operators, namely at the
transmission level. The call is sent to CSPs that manage the DR
program and/or directly to large consumers with DR contracts.

In the way to a more intensive and widespread DR use, we
should consider different entities activating DR: TSO/ISO, DSO,
Aggregators, Building managers and even individual
consumers, when that is enabled in future business models.

The coordination schemes may vary but should always ensure
that activation coming from the higher levels is transmitted to
the lower levels that can participate in them. Balancing
Responsible Parties (BRPs) have an important role in the
coordination process.

In the coming models for flexibility activation and use, it
should be considered that flexibility could be used not only at
the system level (TSO/ISO) but also at the distribution and
other more local levels.

2.4.2

Which information flows are
necessary between different
actors in the different
timeframes, in  particular
between System Operators?

Information regarding the available flexibility and the
respective cost, gathered at the different relevant timeframes,
should be transmitted from lower levels to the higher level
that issued the activation request. That information can be
transmitted in an aggregated format whenever the actual
participants are not relevant for the other parties. As an
example, for an activation request issued by a TSO, the
information that fully characterizes the need must be
transmitted (load reduction amount; relevant time periods,
including sustained response period; possible location
requirements; etc.). This information can be sent to a CSP,
which will manage further information flows to other

aggregators and individual large consumers. For a request
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coming from a local aggregator, the information should be
transmitted to its relevant aggregated resources and possibly
from neighbour consumers and aggregators, if needed.

2.43 | How to define the flexibility | The product should be defined considering the system
products for congestion | operator (TSO or DSO) needs in what regards network
management? constraints. The required load reduction must be ensured in

specific locations (which depend on the actual congestion
location and on the respective impacts on other locations).

244 | How to deal with grid | Bids should not be limited. However, as congestion

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

management is a technical problem, the clearance of the bids
should be done by the respective TSO or DSO, based on the
minimisation of the costs to solve the congestion problem.

Removal of additional barriers in the system

3.1

Which other barriers or
contradictory signals  exist?
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

The real-time prices for electricity according to the wholesale
market are not fully reachable by the end consumers. The legal
framework regarding aggregators, including regulations are
not available in all Member States. Aggregators should be able
to deliver actual real-time prices for electricity as they also
manage demand response in real-time. The current state of
the art of smart meters should evolve in order to
accommodate more opportunities for demand response.
Further work is also required when it comes to business
models and technologic means to enable local demand
response (e.g. inside buildings involving several buildings inside
industrial plants). Current limitations of automate demand
response should be overcome. Although consumer willingness
to participate in DR programs can still be considered a barrier,
addressing the other mentioned barriers should rise the
conditions for a stronger and wider consumers participation.

Market power

4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

Bringing fair benefits to local service providers incentivises that
distributed energy resources offer their participation for
congestion management services expanding and maturing
emergent markets. With an increasing number of participants,
market power is mitigated. As a service, congestion
management participation should be fairly remunerated.
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Answers to questions Package 2: Framework arrangement

Overview

1 What are the market | In the flexibility market, the aggregator can play a role of an
models/competition relations | energy community service provider, acquiring flexibility from
between different players? | aggregated resources of customers (e.g., prosumers) and
(General  description, with | delivering as services for different market players, namely

details covered below)

DSO, BRP and TSO. Also, aggregator can make a local request
for flexibility to be used locally by the community of
aggregated resources.

In this way, small consumers and prosumers gain access to
energy markets through aggregators. Under this scheme also,
large prosumers and consumers maintain their access to the
wholesale markets and other markets as single players (i.e.,
without the need of a third party).

The aggregator can take also the role of third party demand
response aggregator. In this case, the aggregators generally
contract directly with prosumers for DR services, without
consent or agreement of BRP/suppliers. By doing so,
prosumers have access to electricity markets (e.g., the
wholesale market) through the aggregator. Nevertheless, this
activity has an impact in all other market actors. Therefore,
interactions between the involved parts, namely prosumers,
aggregators, retailers/BRP, and networks operators, must be
settle according to adjustments in contracts (or the
development of new contracts), exchange and type of
information, and operational arrangements.

It is worth noticed that all the energy transactions and service
provision with impact in the distribution network should be
validated by the DSO to guarantee efficient network operation.

Measurement and validation (incl.

baselining)

2.1

How is the baseline
determined and who does
this?

The project considers flexibility schemes which require
baseline determination and others than do not. We consider
different methods,
consumption measurements, including the ones we have
proposed using for the detection of non-technical losses.

baseline determination based on

The project is also analysing the impact of different baseline
methods on the DR performance.

The actual baseline is determined by the entity gathering the
demand response, or by an independent third party providing

300






Version 1.2 - 09/04/2018

that service.

2.2 Do different markets use the | In the cases where the baseline is used, the methodology may
same baseline methodology? be the same, but it should not be mandatory.
2.3 How is the flexibility action | In an explicit DR scheme, it should be by comparison between
validated and who does this? the actual load consumption and the baseline. This task is
usually done by the entity managing the DR.
2.4 Who is notified about the | All the enrolled participants that have some interest in the
flexibility action? procured DR. For instance, possible providers such as
aggregators and consumers.
2.5 Is information from sub-meters | Depending on the DR contracts, that information can be used.

used?

Information exchange and confidentiality

3.1

How is information exchanged,
centrally or between parties?

Depending on the situation, could be both. For instance, a DR
event might have the interaction between each consumer and
an aggregator, and an aggregator and an external entity (e.g.,
in the same level, or an upper one such as DSO or TSO).

3.2

What information is exchanged
and to whom?

In automated DR, information is just exchanged between the
Simple
information is required for this kind of programs, namely on or
off orders.

entity managing the DR and target appliances.

For no automated DR, the entity in charge of the DR should
send to consumers information including the target amount of
power or energy, the timings, and the remuneration when
applicable.

For most current DR programs, the replies from consumers is
just the decrease of load in the event periods or lack of that
reduction.

The project is proposing and considering schemes involving
replies from the consumers, informing about the load decrease
they can deliver (this is done in several iterations, depending
on the considered time horizons and types of DR contracts).

3.3

How is commercially
confidential information
protected?

By adequate means ensuring privacy and cybersecurity.
However, the implementation of those means is out of the
scope of the project.

3.4

Are there perceived gaps in

Yes for currently used schemes, please see replied 3.2.
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information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | The managing entity should assume the risk for the non-
delivery? delivered flexibility.
4.2 How are energy flows | They are not. The grid is used and remunerated by network

accounted for?

use tariffs.

Economic effects and financial flows

5.1 Is compensation paid and | Yes. It can be paid directly by the aggregator or through
how? retailers.
5.2 Is it mandated? Yes, in case it is paid through retailers.

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers
and aggregators?

N/A

6.2

Are consumers required to
tell/need consent from their
supplier before contracting
with an aggregator?

No.

6.3

What is in place to provide
increased trust in the service
consumers receive from
Aggregators e.g. is there a
Code of Practice, data security
protocols, consumer
protection laws, etc

N/A
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6.4 How does the aggregator | N/A
inform the customer about the
service provided, especially in
what format and how often?

6.5 When in a contract with an | Yes, in many programs implemented in reality, it is possible to
aggregator, can the consumer | override a curtailment. Depending on the contract, there
override a curtailment of his | might be a penalty in some situations, and no penalty in
consumption? If yes, is there a | others. For instance, a consumer could be obliged to answer in
penalty? five out of ten requests, meaning that he can just be penalized

in the obligated five requests.

6.6 Does the aggregator provide | Yes, in most of the cases should provide the required
hardware? Does he charge for | hardware. Conditions for charging or not the hardware are
it and is the aggregator | stablished in the contracts.
handling customer service with
regards to hardware?

6.7 Where do consumers access | N/A

information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services

easily comparable?

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into

account in measurement etc.?)

Yes. The project considers that consumers should be allowed
to participate in several DR programs, but participation should
not present overlapping inn time. However, as long as the
equipment allows the identification of different types of DR
participation, for example by sub-metering, it can overlap in
time. Implicit and explicit can occur at the same time, but
interactions are not being addressed by the project.

Other information, relevant for sharing in the context of the EG3 assighment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.

303






104 Use case 40: P2P-SmarTest

Identification

Version 1.2 - 09/04/2018

Name of the use case (as per EG3
interim report)

P2P-SmarTest

Number of the use case (as per
EG3 interim report)

40

Submitted by: association name
represented on EG3

Joint Research Centre

Submitted by: contact name of EG3
representative

Nikoleta Andreadou

Submitted by: contact emalil

address of EG3 representative

nikoleta.andreadou@ec.europa.eu

Written by*: author name

Nikoleta Andreadou

Written by*: author email address

nikoleta.andreadou@ec.europa.eu

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective

The main objectives and outcomes of the P2P SmarTest project are:

. To develop business opportunities and business models for all
players to facilitate P2P energy transfer.

. To develop distributed LTE based ICT architecture components;
to develop a hybrid LTE and sensor networking ICT infrastructure.

. To develop innovative market arrangements and advanced
optimization techniques to provide efficient P2P energy trading; to provide flexibility
of demand and DER management using P2P energy trading mechanisms.

. To develop probabilistic and predictive control functions to
enable and facilitate the P2P based energy trading; to provide modelling of dynamic
demand for operational functions of P2P smart distribution networks.

Scope

P2P-SmartTest project investigates and demonstrates a smarter electricity distribution
system integrated with advanced ICT, regional markets and innovative business models.
It employs Peer-to-Peer (P2P) approaches to ensure the integration of demand side
flexibility and the optimum operation of DER and other resources within the network
while maintaining second-to-second power balance and the quality and security of the

supply.

Member

4 in total - Finland, Spain, Belgium, UK
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states covered

Status
timelines

and

Duration: 01/01/2015 to 31/12/2017

Stakeholders

University of Oulu (UOULU), Finland; University of Bath (UBAH), UK; Cardiff University
(CU), UK; National Renewable Energy Centre (CENER), Spain; Centre Tecnologic de
Telecomunicacions de Catalunya (CTTC), Spain; Inycom (INY), Belgium; Katholieke
Universiteit Leuven (KUL), Spain; Regenera (REGE), Spain; Endesa (ENDE), Spain

Available
deliverables

22 in total

Other
relevant info

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the | Flexibility can be used by: TSO’s for balancing and congestion management in the
main users and | short term and planning in long-term contracting; DSO’s for congestion
providers of | management in the short term and planning in long-term contracting; BRP’s
flexibility  and (Balance Responsible Party) for portfolio management both in the short and long
for which | term; Aggregators, bringing together residential, commercial and industrial

demand.
purposes?
Linking demand flexibility users with demand flexibility providers:
Service that can be System user that can Function that this Flexibility user
provided offer this service product can fulfil requiring this service

Peak shifting Aggregated (or individual) Long term congestion

(i.e. shifting the peak industrial and commercial management. DSO

demand) users Portfolio optimization BRP
Aggregated domestic Generation capacity TsO
customers adequacy

Demand Aggregated (or individual) Short term congestion

adjustments - industrial and commercial management DSO

manually/automatically users Portfolio optimization BRP
Aggregated domestic Generation capacity TsO
customers adequacy

FC/FRR/RR Aggregated or individual

balancing services industrial and commercial
users Frequency control TSO
Aggregated distributed
generation

Curtallment products (Aggregated) distributed
generation
(Aggregated) industrial Short term congestion DSO
and commercial users management 150
Aggregated domestic
customers

A Demand Response Provider could be a customer, a Microgrid Trader and maybe
also an Aggregator.
1.2 How to design products:
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1.2.1 | How to define | DR products for the reserve market may include:
roducts . Lo
P . Day-Ahead Scheduling Reserves or Non-Spinning Reserves
needed for . S . .
lanci with a longer activation time, for example 30 minutes
ba ancm.g and U Spinning Reserves requiring curtailment at shorter notice
congestion (10 or 5 minutes)
management? o Regulation Reserves requiring real time load changes for
Load-Frequency Control (4 seconds to 1 minute)
Standard balancing products to be provided by the P2P aggregator using DR and
DG resources:
- . Full Minimum Maximum
Product I\glmrr;%ltm An::di.of Th"m: ol Activation Delivery Delivery
ey fvation otice Time Period Period
Reserve market
h
Replacem{:nRt) Reserves 1MW Scheduled Frm:‘clnllsour 30 minutes | 15 minutes | 60 minutes
minutes
Manual Frequency Scheduled | 7.5 minutes
Restoration Reserves 1MW 15 minutes 15 minutes | 60 minutes
(mFRR) Direct From 22.5 to
rec 7.5 minutes
. Continuous
Automatic Frequency
Restoration Reserves 1MW From 10to 4 an.] 10to5 15 minutes | 60 minutes
seconds minutes
(aFRR)
Step-Wise

Products simulated in the project:

. The Real Time Energy trading between MicroGrid Trader 1
and Microgrid Trader 2 and the Market through the Aggregator. The microgrids
sell energy/demand response and an Aggregator buys it.

. Trading of Replacement Reserve of 1 hour. The exchange is
carried out between a MicroGrid Trader and the Aggregator.

1.2.2 | How to ensure a
non-
discriminatory
product design
on all markets?
1.2.3 | What would be | The Measurement and Verification procedure needs to be established for each type

the
requirements
for
products?

these

of DR product. The parameters that characterize a specific DR product to be
certified and measured are the following:

. Maximum Flexible power: The max power modified during
a flexibility event

. Maximum Duration of the action: The time during which
the variation of load could be kept

. Notification in advance: The time that DR provider needs
to be notified in advance prior to start modifying its load

. Ramp period, Sustained response Period and Recovery
Period

. Flexibility strategy: i) Firm power level: The consumer

compromises to consume a power lower than this value during the event ii)
Flexible power: The consumer guarantees a reduction during the event that
need to be calculated afterwards

. Baseline methodology
o Metering, control and monitoring equipment
. Mode of activation: Manually or Automatically
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Parameters of suitable P2P trading products :

Product Time of Minimum Baseline Data Level Metering Real- Telemetry
Notice Time of Estimation Interval / Time Rate
Activation Accuracy Meter
Long term
capacity market
From 1 da
. ¥ 1 hour / .
Firm power level before to 4 4 hour No Aggregated 2% No 5 minutes
hour notice ’
From da
‘ v 1 hour / .
Flexible Power before to 4 4 hour Yes Apgregated 2% No 5 minutes
hour notice ’
Energy market
Day-Ahead
¥ : 1hour / S
Market Price 1 day before N/A Yes Aggregated 29 No 5 minutes
Response :
Real-Time Market | From 4 hours 1 hour / -
R 1 hour Yes Apgregated X No 5 minutes
Price Response to 1 hour 2%
Reserve market
Replacement From 1 hour X Meter Before/ 1 hour / .
X 15 minutes Aggregated . Yes 1 minute
Reserves (RR) to 15 minutes Meter After 2%
Automatic ~onti
From 10 Continuous From 1
Frequency 1 hour / )
) secands to 4 (FAT =5 No Ageregated Yes minute to
Restoration seconds 2% 4 seconds
Reserves (aFRR) minutes)

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid | For the microgrid trader the bidding process is considered as follows: Bidding is the
be  activated? | first process of trading when energy users (generators, consumers and prosumers)
Connection sign contracts with each other prior to real-time energy exchange. The core
between buyer | component of the bidding system is a platform called Elecbay, which allows energy
and  flexibility | users to sign contracts and to make payment with each other.
provider, or go
through system | Operational structure of Elecbay:
operators?

Pomer Imbalonce Services e ! Fower ImGalance Servkoes

............JI ELIPFHH'S :_.................... P .::

i I i

: izl Arceptance I DHI]S[DSG!] : 5:;::-:;:.:‘-:::::& E

i | (1 I 1

1 Pagmant 1 H

+ I H I L

I st g Iteses
Buyer — Elechay Seller
et
i e N B 1
The product/market simulated is the Day-Ahead energy trading between those
microgrids where Microgrid Trader 1 sells/buys energy at a certain price and
Microgrid Trader 2 buys/sells energy also at a certain price. Bids from all sides are
compiled in the Platform and the algorithm iteratively calculates a solution.
Energy bids are sent to the P2P platform market simulation.
1.3.2 | How to organise | The prequalification process must guarantee that a demand resource is flexible, in

pre-qualification

which amount and under which conditions that flexibility exists, as well as that the
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requirements?

required equipment for control, monitoring and measurement is installed.

The measurement requirements for the prequalification phase could be fulfilled at
aggregated level.

In Europe: there aren’t any standard procedures for qualifying a DR provider; in
some countries the methodology is not yet transparent.

The prequalification requirements that are active in the USA are:

. All the providers of Regulation products must comply a
Quialification Test (PJM).
. All the aggregated resources applying to participate in DR

should pass an initial Performance Test to evaluate its ability to provide the
maximum enrolled MW capability of the DR provider in the period in which it is
enrolled (NYISO).

. For Balancing Markets no Prequalification Test are
required. Instead a periodic Performance Testing is used (CAISO).

133

How to define
effective
baselines?

There are three categories through which a baseline can be classified, depending
on the DR product, the level of aggregation and available data, and the calculation
process:

a) Profile and static baselines: baselines are distinguished
between profile and static ones according mainly to use or absence of granular
time interval data.

b) Individual and portfolio baselines: The difference is the
approach used to select the rough data to be evaluated and develop each
individual baseline.

c) Day matching and regression calculation baselines: Day
matching is meant to select a baseline day that best matches the DR event day.
In contrast, Regression analysis simply use statistical regression methods to
create a representative model. There are different approaches within this
technique: for day matching methods: Previous Days Approach; Average Daily
Energy Usage Approach; Proxy day approach; For regression methods: individual
customer regression analysis; pooled baseline regression analysis.

In the project a bottom-up method has been used for the baselines. The criteria
have been: geographic Location; Economic Activity; tariff; type of day: working day
/ non-working day; seasonality.

Pros and Cons of Baseline Methodologies:
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Baseline
Methodology

Advantages

Disadvantages

Most likely the same usage
pattern as the event day

Does not take into account the effects of
weather on load.

Previous Da
¥ * Easy method for customer

e The need for a baseline adjustment.
understand

e Easy method for customer
to understand.

Averaging eliminate the
variability in load far the
days used to create the
average day.

e An average load shape created from
multiple day load shapes will not totally
capture the usage pattern for an event
day.

e The need for a baseline adjustment.

Average Daily .
Usage

e Finding a day based on the defined

* Matches a day based on variables.

Proxy Day defined variables uniform e The need for a baseline adjustment.
with event day. e There might not be a day to use as the
proxy day.
) e Customer understanding of the process
. * Concept of variable
Regression . . used.
relationship is easy to ) . )
Model e Selecting the correct variables to use in
understand.
the model.

1.4 Which market places for flexibilities:

1.4.1 | On which | Long Term Capacity Market: The purpose of this market is to contract sufficient
timeframe  do | capacity to meet future peak load situations. The DR resource is paid in advance for
these markets | being available over the contracted time. The notification to use this Capacity is
operate? typically sent the day before the event or on the day of the event, some hours prior

to the load reduction period.

Energy Market: The simplest way in which DR resources could participate in an
energy market is to expose them, directly or indirectly through the supplier, to
wholesale energy prices. We call this action an implicit price-based DR. With these
dynamic prices, consumers can decide to shift their consumption from hours with
higher prices to hours with lower ones (“price-responsive load”).

Reserve market: The Reserve Markets are designed to provide contingency
resources to the grid if there is an unexpected need for more power (generation
failure, transmission failure, deviation from forecasted demand). Also named as
Ancillary Services or Balancing Reserves, they help to maintain short-term system
security.

1.4.2 | How to ensure | The greatest value for DR will be obtained when participating in the Balancing
user-friendly Market. Balancing products are the most valuable for the System and, therefore,
market place | the ones with the highest requirements of ramp and reliability. This adds more
where a | difficulties to the task of designing a proper Aggregator system.
flexibility service
provider can
value its product
at most?

1.4.2 | Which solution: | A platform market structure: A platform is a business ecosystem where consumers

one
platform/several
platforms? How
to coordinate?

and producers connections are stablished as well as matches among users.

Organization structures: There are two roles in the platform, Provider and sponsor.
Provider is the contact point for users of the platform. Sponsor provides the design
and the intellectual property rights. In the project, the platform model with one
provider and many sponsors is used.
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A P2P-Platform that provides a real two-way traffic between all members of the
group (peers) regardless of them being individual prosumers, Microgrid Traders or
Aggregators is used in the project. Not only power consumption values but also
many other required types of data like market prices, notifications, set-points to
intelligent Energy Management Systems or direct controls to smart devices, are
exchanged and stored in the P2P-Platform.

T50/DS0
Communications
Network

TS0/DSO SCADA .
System

m Microgrid Trader
System

Microgrid Trader

P2PPlatform [—F System
Microgrid Trader

€ 5 -

Facilitation of Demand Response

2.1 Which data and information | Information needed:
are needed by the different

. ] ° Potential for time shift: the time slots
market actors and in which

in which a number of loads can be shifted. It needs to be
updated in real time (less than 15 minutes) in order to
include it in a demand bid.

timeframes?

. Share of DSM: it evaluates the
percentage of loads that can be shifted or disconnected for
congestions in the grid.

° Weather forecast conditions: It is
information required from a generation peer to prepare a
bid.

° Generation cost: this value will

represent the bid from a generator.

° Energy demand: It is beneficial to the
system reliability if the energy demand is provided in real-
time.

° Consumption forecast: It is
information required from consumer peers to develop their
demand bids.

° Flexibility of loads: It is referred to as

the percentage of loads that can be shifted during the next
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settlement period.

2.2 How should data be made
available?
2.3 What tasks should market | To enable DR, the following actions can help:
facilitators do? (Data,
qualification, measurements, | Tax credit for households on installation work costs for smart
etc.? grid equipment; governmental policies requiring standardized
smart home technologies in all new buildings.
Large-scale deployment of smart meters (business
responsibility of DSO companies) for including LV consumers in
DR programs
Use real data from smart meters, smart appliances or Energy
Management Systems. Therefore, the Suppliers can also help if
they have access to the required data.
Allow participation of aggregators in all markets. Aggregators,
bringing together residential, commercial and industrial
demand, could facilitate the integration of DR in the market.
2.4 Coordination on activation and use of flexibility:
2.41 | What are the possible | A Demand Response Management Systems (DRMS) is needed

coordination models?

for a DR programme. It is a control system for utility
companies, retailers, energy suppliers and end-users.

Three types of software could be distinguished:

i) DRMS for Transmission / Distribution Network operation:
They are created to evaluate real-time network congestion and
launch events DR in order to guarantee the reliability of the
system

ii) DRMS for utilities: they are software technology platforms
that help the utilities, energy retailers and suppliers in
implementing DR programs

iii) DRMS for energy end customers: industrial, commercial,
residential: These DRMS enable the end users, to easily
monitor and control different devices consumptions

The type to be used in this project to support the P2P energy
trading is the Commercial Utility-Oriented DRMS.

DRMS should be fully integrated with the Meter Data
Management System (MDMS), the advanced metering
infrastructure (AMI) or the customer information system. The
interchange of data between DRMS and AMI network allow
utilities to obtain customer consumption data in real-time and
therefore, the implementation of the DR programs is easier.
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2.4.2 | Which information flows are | The M&V requirements should be imposed between the
necessary between different | system operator and the aggregator.
actors in  the different
timeframes, in  particular | DSOs need visibility of the planned DR actions affecting their
between System Operators? grids. The use of the P2P-Platform can implement this
exchange of information easily and affordably but still securely.
DSO can access the platform only to read the activation
information and give consent (or not).
2.4.3 | How to define the flexibility
products for congestion
management?
244 | How to deal with grid | A P2P Aggregator allows the DSO to use local resources to

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

solve grid constraints supporting, by doing this, the appearance
of sustainable Local Markets.

In those cases where the distribution grid is close to
congestion, the aggregator may request microgrids in its
portfolio to decrease their loads.

Removal of additional barriers in the system

3.1

Which other barriers or
contradictory signals  exist?
How can they be overcome?
(e.g.
design patterns etc.)

certain network tariff

Four aspects of barriers have been examined:

i) Regulatory: barriers of limitation on customers' access to the
energy market

Regulatory requirements: Long delays caused by bureaucracy
when beginning small scale production; Balancing
responsibilities: Capacity aggregators / other ESCOs need to
become BRPs for some services.

ii) Business: there are business case risks and uncertainties for
small retailers, conflict of interest among market participants.

Weak value proposition: monetary incentives for consumers.

iii) Technological: lack of monitoring on distribution level, lack
of half-hourly settlement for individual customers, ICT
maturity, increasing penetration of local resources

iv) Social: lack of customer engagement, privacy and data
protection issues. This entails: Cost barriers- consumers are
not willing to pay for new equipment; Consumer awareness-
consumers are not aware of the capabilities of the smart grid;
Trust- relations of trust should be built. Another trust barrier:
utility companies' fear to lose customers; ease of use-
consumers will not participate if the technological systems are
complex.

Market power

4.1

How does the use case for congestion management (at
level) address potential

distribution

issues of dominant

312






Version 1.2 - 09/04/2018

positions in the provision of local services? In the use case,
how could operators of distributed resource generate profits
(e.e. to cover fixed costs) when offering congestion
management services?

Answers to questions Package 2: Framework arrangement
Overview

What the
market

models/competition

are

In the project two business models are studied:

1) Aggregator business model: The aggregator becomes the actor that connects

relations between | prosumers with the market, the retailers and the System Operators. The most
different  players? | suitable business model for an aggregator is a Platform model, where the
(General aggregator allows consumers/prosumers to buy and sell electricity on a Peer-to-
description, with | Peer (P2P) manner or from the traditional supplier. In addition, an Aggregator
details covered | collects consumers/prosumers energy consumption and behaviour data.

below)

2) Trading market model:

P2P-SmarTest considers that the commercial operation of the microgrid is
managed by a virtual entity, microgrid trader. This entity may have commercial
agreements with other microgrid traders in the same cell (local grid) and other
commercial entities such as: aggregators, prosumers, DSOs, and the Wholesale
market. The max power to be handled is up to 5 MW and typically 1 MW or lower.

Trading Target model for P2P trading and market plane:

MARKET PLANE

¢ Microgrid traders - Microgrid traders: Microgrids may trade energy with other
microgrids. This trading is performed by the microgrid traders, which exchange
bids and offers. In this trading, microgrids may interact with the Aggregators
and/or operate in islanded mode.

¢ Microgrid traders - Prosumers: A prosumer physically connected to a microgrid
can have (or not) a contract with the microgrid trader in charge of its microgrid, in
order to participate in the P2P Trading.

¢ Microgrid traders - Aggregator: The microgrid trader can have (or not) a
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contract with a single aggregator in order to participate in the wholesale market.

¢ Prosumers — Aggregator: Some prosumers (i.e. an industry) within the microgrid
could have contracts with an aggregator to participate in the wholesale market.

e Aggregator - DSO & Wholesale market: The aggregator will provide services to
wholesale market and to the DSO. For the DSO, it will use resources from
prosumers and microgrid traders connected to the DSO’s Cell. For the wholesale
market the aggregator can use its whole portfolio of microgrid traders and
individual prosumers.

Trading between aggregator and DSO/TSO:

TSO
Energy bids and prices
Microgrid Microgrid
Long-Term / Short-Term =
Congestion Management
Day-Ahead /Intraday Markets
Balancing Markets
Microgrid &_______*
: Microgrid
o <
Cte Ene d
Wholesale DR products i,
Market  pEE—— ASEregator
—— T
A
Prosumers \
~
— s

Long-Term / Short-Term
Congestion Management
DR products

DSO

In addition, alternative business opportunities and business models are
documented to facilitate P2P energy exchange.

1) New DSO model: A new business model for DSOs is proposed, the shared
network access (SNA), aiming to integrate flexible demand in a cost-effective
manner. The independent parties who have license for SNA will act as secondary
DSOs to provide flexible network services using the spare capacity in the network,
thus substantially reduce the network access cost for flexible demand.

2) Model for energy industry ecosystem:

. Energy retailer as supplier: Energy retailers have expertise
on energy matters, pre-existing bonds with customers, and access to
customers’ electricity data

. Aggregator/ESCO as supplier: aggregator will support
energy providers and network operators through provision of flexibility trading.

. DSO: DSO has a business model that focuses on delivering
value such as lower distribution cost, satisfactory reliability and power quality.

. Consumer / prosumer: when end users are actively
participating in DSM, they will have an increased awareness when it comes to
energy consumption.

. Mobile Network Operator (MNO): It is a provider of
wireless communications services that owns or controls all the elements
necessary to sell and deliver smart grid energy services to an end user.

Measurement and validation (incl. baselining)

2.1

How

is

the

The proposal is that the whole M&V process, including prequalification,
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baseline baseline calculation or reduction calculation and measurements requirements,
determined and | should be performed based on the aggregate load instead of on the individual
who does this? ones.

2.2 | Do different | No. The type of baseline is closely linked to the type of product and market.
markets use the
same baseline | Every country has its own M&V requirements.
methodology?

Different baseline methodologies depend on the market and product and
none of the approaches could be considered to fit every situation.

2.3 | How is the | At each level of the P2P-Trading, the peer buying a service can implement any
flexibility action | specific set of rules to measure and verify the compliance of the DR actions
validated and | taken by the selling peer. The requirements established by System Operators
who does this? will be the most demanding and critical. The requirements between other

peers will vary depending on the established contracts. All the criteria like:

. Procedure of qualifying a peer as DR provider;
Method to calculate baseline; Method to measure actual consumption;
Frequency of real-time readings; Accuracy of measures used for
settlement

will be agreed by each pair of peers taking part in the transaction and the P2P-

Platform will support them with no expected technical limitations.

2.4 | Who is notified | The flexibility products in the market and the interactions between actors is
about the | displayed as follows:
flexibility action?

'r Congestion Management }
Day-Ahead!Intraday market
Portfolic Optimization L Balancing markets

The market design to provide aggregated demand response services to the

market can follow different schemes. The simplest scheme is one where

Suppliers offer demand response services to their customers and act as

demand response aggregators. Flexibility clauses can be integrated in a supply
contract, giving the Supplier additional tools to balance its portfolio.

25 |Is information
from sub-meters
used?

Information exchange and confidentiality

3.1

How is | For the microgrid trader model:
information
exchanged, Data flow is between prosumers and microgrid traders, prosumers and aggregators,
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centrally or | between microgrid traders, and finally between trading platform and DSO/SCADA.
between (LTE usage). The connectivity can be provided by help of LTE, D2D or hybrid sensor —
parties? LTE solutions. Connectivity for remote prosumers can also be achieved.
All agents are able to communicate with each other, creating possibilities to
disseminate data about the state of the grid, without the need for one central point of
information.
3.2 | What Data stored and exchanged in the P2P platform:
information . Power data, market prices, consumption set-points to
is exchanged intelligent Energy Management Systems, direct controls to smart devices
and to| ® Information or algorithms needed to carry out specific tasks:
whom? algorithms to verify the actual load reductions, parameters to calculate baselines,
checking of overridden controls, real-time alarming, smart contracts
. The P2P-Aggregator economic dispatch
The P2P energy trading mechanisms preserve privacy, since microgrid traders merely
need to exchange energy amounts and prices. Microgrid traders do not need to reveal
sensitive data such as the local cost functions and local consumption during trading.
3.3 | How is | Security: The DR architecture incorporates the latest cyber security techniques and
commercially | standards. The web-based interfaces should be secure, allowing access from multiple
confidential locations with role-based functionality and supporting full auditing of system
information activities.
protected?
The use of the P2P-Platform does not imply that every piece of information will be
available to all the peers connected to it. On the contrary, every pair (or group) of
peers carrying out any kind of transaction may use a private partition of the P2P-
Platform so that the rest of the connected peers would not have access to that
information.
3.4 | Are there
perceived
gaps in
information
exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1

Who bears the risk of non-delivery?

4.2

How are energy flows accounted for?

Economic effects and financial flows

5.1

Is compensation paid and how?

5.2

Is it mandated?

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)
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6.1

What is the contract duration and
termination clauses of contracts between
consumers and aggregators?

6.2

Are consumers required to tell/need consent
from their supplier before contracting with
an aggregator?

6.3

What is in place to provide increased trust in
the service consumers receive from
Aggregators e.g. is there a Code of Practice,
data security protocols, consumer protection
laws, etc

6.4

How does the aggregator inform the
customer about the service provided,
especially in what format and how often?

6.5

When in a contract with an aggregator, can
the consumer override a curtailment of his
consumption? If yes, is there a penalty?

Penalties may apply if less than the pre-
committed load shed capacity is delivered at the
time the event is called for the capacity bidding
program used for aggregators / self-aggregated
customers.

6.6

Does the aggregator provide hardware? Does
he charge for it and is the aggregator
handling customer service with regards to
hardware?

6.7

Where do consumers access information
about their options for flexibility contracts?
Does this provide estimates of the range of
feasible earnings? Are these earnings
achieved in this range in reality? Are offers
by aggregators for similar services easily
comparable?

A mechanism to increase customer engagement:
interactive customers’ websites as interfaces for
navigation through the system. Users just need a
web browser, no need to install software.

Customers receive information about DR
programs, new DR programs to join, planning of
future events, real-time data, historical results of
performed actions, billing information.

Link b

etween implicit and explicit DR

7.1

Are potential interactions between implicit and
explicit DR taken into account? (E.g. can a
customer participate to both? How are they
taken into account in measurement etc.?)

Other information, relevant for sharing in the context of the EG3 assighment

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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11 SEDC

Note: SEDC also supports to include the USEF use cases and could help in providing
some real life examples to further illustrate the cases.

11.1 Use Case 41: Voltalis — Current market design - Benefits of DR from small
consumers via independent aggregators and appropriate framework

Identification

Name of the use case (as per EG3 | Widespread demand response & market design:
interim report) benefits of DR from small consumers via independent
aggregators and appropriate framework

Number of the use case (as per EG3 | 41
interim report)

Submitted by: association name | SEDC
represented on EG3

Submitted by: contact name of EG3 | Frauke Thies
representative

Submitted by: contact email | frauke.thies@smarten.eu
address of EG3 representative

Written by*: author name Pierre Bivas

Written by*: author email address | pierre.bivas@cathode.eu

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective Effectively allow the participation of (sm)all consumers in offering DR in the markets so
as to benefit all consumers

Scope Impact of widespread demand response (wWDR) in the wholesale markets (e.g. day
ahead).
Member France, Finland, Estonia (+ comparisons with abroad: US, Asia)

states covered

Status and | Long-standing large scale experience in France (~100,000 consumers for > 6 years)
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timelines

New initiatives in other Member States

(+ Long standing experience abroad)

Stakeholders

DR aggregators

Consumers: households, small businesses, commercial and public buildings

Retailers (as buyers in the energy markets) and TSOs (for balancing)

Available
deliverables

Market results in France (and abroad)

Market analysis in other member states

Other relevant

info

Regulatory frameworks and impacts on DR and benefits for all consumers

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | (sm)all consumers: households, shops, offices and other
providers of flexibility and for | commercial or public premises
which purposes?

1.2 How to design products:

1.2.1 | How to define products
needed for balancing and
congestion management?

1.2.2 | How to ensure a non- | wDR mustbe fully accepted as an alternative to generation.
discriminatory product design
on all markets? The main rule is 1 MWh (-) = 1 MWh (+), i.e. reducing demand

is to be treated (and paid) exactly as increasing generation.

1.2.3 | What would be the
requirements for these
products?

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | A bid from wDR is to be offered and activated exactly as from
Connection between buyer and | generation, i.e. through markets. System operators have a
flexibility provider, or go | specific role only in the case of balancing markets.
through system operators?

1.3.2 | How to organise pre- | To participate in the wholesale markets (e.g. day ahead), wDR

should not face any other requirements than any other market
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qualification requirements?

participant (e.g. trader). Similarly, a wDR provider would end
up being penalized, and eventually excluded, after significant
and repeated failures to deliver, resulting in negative
imbalance for his BRP (similar to a failing generator).

Pre-qualification tests may be justified (only) in the case of
balancing and reserve markets. They should (i) be activated by
the client, i.e. the TSO ; (ii) reflect the real activation situations
for the DR resource thus tested ; (iii) be remunerated by the
TSO.

1.3.3 | How to define effective | Effective baseline is easy to determine in the case of wDR,
baselines? where curtailments are spread among large numbers of loads,
without prior notice, each for a short time: the baseline is
determined individually for each load, as equal during those
short periods to the consumption just before they were
curtailed. The baseline of a set of (many) sites in then obtained
by adding the individual baselines. This method ("RIB": real-
time individual baseline) proved effective and has been in
force in France for over 5 years.

1.4 Which market places for flexibilities:

1.4.1 | On which timeframe do these | Any down to seconds or less.
markets operate?

1.4.2 | How to ensure user-friendly | By having wDR be offered as an alternative to generation in all
market place where a flexibility | markets, with the simple rule 1 MWh = 1 MWh (and, in case of
service provider can value its | capacity products 1 MW =1 MW), paid the same market price.
product at most?

1.4.2 | Which solution: one
platform/several  platforms?

How to coordinate?

Facilitation of Demand Response

2.1

Which data and
are needed by the different
market actors and in which

information

timeframes?

No specific data is needed, nor any additional obligation to
inform other market participants, but those already applicable
to generation bids in the same markets.

DR providers (incl. independent aggregators) should not be
requested to inform competitors (e.g. suppliers or their BRPs)
about any intention of consumers to participate nor any
delivery.

Any obligation to inform these other parties would be anti-
competitive and reinforce the dominant position a supplier has
on the specific market stemming from his customers'
flexibility.
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The only exception to this "no information" rule applies to
compliance check, i.e. the obligation for DR providers to
deliver the necessary data to prove DR was effectively
delivered. This necessary data means load measurements of
the effective consumption and baseline, so as to establish the
difference. Such data should be provided only to the entity in
charge of compliance check (such as system operator or TSO)
and should remain confidential vis a vis any other entity.

2.2 How should data be made | Operational data: volumes of DR delivered (MWh or MW)
available? should be made available to the TSO by the aggregator, at
aggregated level, in similar conditions as for generation (e.g.
real time etc.). Data for compliance check: detailed data
should be made available for any audits by the entity in charge

of this check.

2.3 What tasks should market | Only one "market facilitator" is needed per market zone,
facilitators do? (Data, | typically the TSO on a country-wide basis. This entity should
qualification, measurements, | certify the DR volumes delivered, and hence, be allowed to
etc.? launch any detailed audit to verify data provided by

aggregators.

2.4 Coordination on activation and use of flexibility:

2.4.1 | What are the possible
coordination models?

2.4.2 | Which information flows are
necessary between different
actors in the different
timeframes, in particular
between System Operators?

2.4.3 | How to define the flexibility
products for congestion
management?

2.4.4 | How to deal with grid

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

Removal of additional barriers in the system

3.1

Which barriers
contradictory signals
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

other or

exist?

An appropriate "model" must be defined and implemented:

- either keep things simple and use an
"uncorrected model", whereby the position of BRPs is
assessed on the basis of the actual consumption (i.e.
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as changed by DR);

- a "corrected model", whereby the
(T)SO modifies the real position of the BRP of
participating consumers, to establish it as if they
would not participate; this modification implies the
(T)SO will compensate BRPs accordingly, and charge
the cost to benefitting parties (i.e. all retailers pro rata
their own consumption share).

Market power

4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate
profits (e.g. to cover fixed

costs) when offering
congestion management
services?

In general, DSOs are not neutral in the (flexibility) markets: they
are the main buyers of local congestion management services,
and also usually the main providers of solutions (either because
they will be involved in the operation of such services, and/or
because they are operating alternatives such as grid
reinforcements).

Regulation should require DSOs to:

- assess the costs of various solutions,
including flexibility offered by thrid parties — and
choose the most cost-effective solution;

- describe and publish their congestion
issues in advance, as soon as known to them, so that
not only grid reinforcement studies will be carried out,
but also flexibility analyses and proposals made by
third parties;

- procurement of flexibility services
should be organised on periods long enough to allow
investments from operators, so that they can indeed
invest and generate profits — typically 5 to 10 years,
and possibly as long as the DSO grid reinforcement

amortization duration.

Answers to questions Package 2: Framework arrangement

Overview

1 What are the market | General rule: 1 MWh (-) =1 MWh (+)
models/competition relations
between different players? | i.e. DR participates in all markets as an alternative to
(General  description, with | generation, on the same basis (conditions, remuneration, etc.).

details covered below)

DR providers are not subject to anti-competitive provisions
such as prior permission by other market parties, obligations
to inform other market parties, or to pay them any
compensation (insofar as benefits of DR exceed its costs
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marketwide).

Measurement and validation (incl.

baselining)

2.1

How is the baseline
determined and who does
this?

The baseline is determined by the aggregator, and checked by
the (T)SO, according to a published methodology.

The methodology which is appropriate for widespread demand
response is a real-time individually determined baseline (RIB).

This RIB is defined for each participating consumer as equal to
his consumption just before it was curtailed. This is very
effective since wDR is made of small curtailments spread over
many consumers, without prior notice, and for short durations
(e.g. a few minutes). Then individual baselines of consumers
operated by a given aggregator are added up to form the
baseline for this aggregator. This baseline is based on real data,
and formed automatically in real time, so that bias and gaming
are avoided.

2.2

Do different markets use the
same baseline methodology?

The RIB is applicable to any market.

2.3

How is the flexibility action
validated and who does this?

One single entity should be in charge of certifying the DR
volumes actually delivered, i.e. approving the calculation of the
difference between the baseline and the actual consumption.
This entity should have full powers to check individual date
(e.g. the TSO is in charge in France, and has the right to
conduct detailed audits of the data and calculations).

2.4

Who
flexibility action?

is notified about the

No other notification/information should be requested but the
same as for generation, e.g. publication of DR volumes
delivered aggregated at national (/market) level.

2.5

Is information from sub-meters
used?

Yes.

Sub-meters and the information they deliver are part of the
scope of audits by the entity in charge (the TSO in France).

Information exchange and confidentiality

3.1 How is information exchanged, | Information is centralised by the (T)SO and should not be
centrally or between parties? disclosed to any other parties (incl. potential competitors).
3.2 What information is exchanged

and to whom?
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33 How is commercially
confidential information
protected?

3.4 Are there perceived gaps in

information exchange?

Physical usage effects (balancing responsibility, energy flows)

4.1

Who bears the risk of non-
delivery?

This risk is dealt with exactly as it is for generation:

- a DR provider must be or have a BRP
who is financially responsible for non-delivery, i.e. will
pay imbalance penalties on the basis of the difference
between volumes of DR he actually delivered versus
committed;

- physically, the TSO will face and
overcome such failures and the resulting (physical)
imbalances.

4.2

How are flows

accounted for?

energy

A demand reduction volume delivered is counted as a credit to
the position of the BRP of the aggregator.

In a corrected model (as opposed to an uncorrect model), the
position of the BRP of participating consumers is modified by
the TSO (not changed physically of course, just when
accounting for imbalances), hence the TSO compensates the
said BRP on the basis of the volumes corrected.

Economic effects and financial flows

5.1

Is compensation paid and

how?

in the
Finland,

Various models have been used and considered
countries considered here in Europe (France,
Estonia,...) and abroad (USA, Asia).

For instance, France started using wDR with an uncorrected
model, evolved to a corrected model in some markets, then
implemented a compensation paid to retailers of participating
consumers. And French rules imposed the compensation be
charged to DR, thus basically depriving DR of revenues it could
derive from the market. The consequence was that DR
participation in the electricity market is very small : less than
50 GWh cumulated over the last four years, i.e. less than 0.003
% of the market (although registered DR capacities are above
2 GW, i.e. around 2 % of total capacities), and around 1.5 M€
revenues left to DR (cumulated over four years). Basically, DR
aggregators could not develop any more by operating in the
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market, and survived only on the basis of subsidies (some
100 M<£ over the same period).

Because this lead to a dead end, blocking any investment in
DR, the French Parliament voted a new system in the last
energy law, whereby subsidies would be redesigned (and
limited?), while the compensation cost would not be born by
DR only, but shared with all retailers (since all retailers benefit
from reduced sourcing costs thanks to DR). This is due to be
implemented shortly, subject to the approval of the EC (DG
Comp).

In Finland, Fingrid (TSO) proposed to test another approach
whereby DR offered for balancing would not be paid the same
as generation, but only the difference between the balancing
price and the spot (day ahead) price. However, stakeholders
concluded this would not provide viable economics for DR.

In Estonia, Elering (TSO) opened balancing to DR paid exactly
as generation, thus complying with common European
principles.

5.2

Is it mandated?
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Consumer rights and contractual arrangements (incl. aggregators and residential

customers)

6.1 What is the contract duration | The standard clause allows consumers to terminate
and termination clauses of | participation any time, subject to a standard termination fee
contracts between consumers | (to cover initial investment) decreasing to zero over three
and aggregators? years.

In practise, this contractual clause is not implemented and
consumers can terminate participation (or suspend for a
period) free of charge and almost immediately, with a simple
request to the aggregator (call / e-mail).

6.2 Are consumers required to | In France, no prior consent is needed, as the Competition
tell/need consent from their | Authority established it would be against European
supplier before contracting | competition law (basically because the supplier is a competitor
with an aggregator? to the aggregator). No information should be provided either,

for the same reason. However, some aggregated data (on DR
volumes delivered per BRP) are provided to suppliers/BRPs.

In Estonia, the political compromise reached by Elering so far
in their provisional framework ensures suppliers (or rather :
BRPs) of participating consumers are informed of the list of
delivery points involved, as well as of the DR volumes
delivered, aggregated per BRP. However, the Competition
authority is wondering why and whether this could be justified
atall.

6.3 What is in place to provide | In France, the only regulatory provision specific to DR is to
increased trust in the service | request the consumer's consent to participate in DR. The rest
consumers receive from | falls under general legislation on consumers' rights, data
Aggregators e.g. is there a | protection, etc. However, in practice, the main residential
Code of Practice, data security | aggregators published their general conditions protecting
protocols, consumer | consumers rights (to information, privacy, etc.).
protection laws, etc

6.4 How does the aggregator | Consumer and aggregator sign a contract to start with. Then,
inform the customer about the | as soon as the service starts (i.e. devices are installed in the
service provided, especially in | consumer's premises), the consumer gets full access in real
what format and how often? time to all the data about his consumption thus also displaying

transparent information about DR activations of his loads.

6.5 When in a contract with an | Override: yes.
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty? Penalty: no.

6.6 Does the aggregator provide | Hardware : yes (and software, and on-line real-time

hardware? Does he charge for
it and is the aggregator
handling customer service with

transparent access to all his data).
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regards to hardware?

All free of charge for the consumer.

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

Information: on line (and from various leaflets).

Estimates of shared

consumers.

savings are among participating

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Any consumer can participate to both implicit and explicit DR.

Implicit DR is always counted first, while explicit DR is only
about modifying further than what implicit DR would achieve,
due to the way explicit DR is defined and measure. Indeed, the
baseline for explicit DR is the consumption as resulting from
implicit DR. In other words, implicit DR benefits from a "priority
dispatch".

Hence there is no compatibility problem between implicit and
explicit DR — only a competition issue, because:

(i) implicit and explicit DR compete, i.e. supplier and aggregator
are competitors to operate flexibility from the
consumers;

same

(ii) supplier has critical advantage from the fact that he does
not need to invest in any hardware or any devices in the
consumer's premises, as all the necessary infrastructure is
publicly funded (e.g. smart meters) or paid by the consumer
himself;

(iii) supplier has various additional advantages (access to
consumers, to data, etc.): this lead the French competition
authority to recommend that:

(a) all DR operators (whether suppliers or
aggregators) should have access to the same data ex
ante, i.e. before approaching consumers to offer them
to participate;

(b) incumbents should share with others
the data they have from historical activity (e.g. they
know who consumes most, and hence is bound to
have electrical heating and related potential for
flexibility).

(c) EdF should split their flexibility
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business apart from their supply business.

Regardless of this official position of the Competition
authority (published in 2013), EdF proved very reluctant
and nothing was implemented in France on these issues.

(iii) the competitive advantage of supplier and implicit DR
(versus explicit) is increased by the "priority dispatch”, i.e. the
fact that implicit DR is counted first (since its impact —if any —is
included in the baseline used to assess explicit DR).
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Other information, relevant for sharing in the context of the EG3 assighment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.

The main lesson learned is: DR benefits all consumers by reducing retailers' sourcing

costs.

1/ Market participation of wDR ensures generation is avoided, because wDR is sold
instead. For instance, when DR (demand reduction) is sold in the day ahead markets,
e.g. to retailers, they buy DR it rather than generation. Hence the more DR is bought,
the less generation is, and the less generation occurs: DR avoids generation via the
market. And of course, DR avoids consumption when activated. Thus, DR contributes to
the overall balance of the power system as generation would, and instead of
generation. In other words, DR participates in the market as an alternative to
generation — thus avoiding the use of the most expensive generation, by reducing
demand.

2/ Having wDR participate in the market has two economic consequences for retailers.

(i) because the most expensive generation is avoided, electricity market settles at a
lower price, thus allowing huge financial savings for retailers: this is a direct benefit for
them.

(i) retailers also face a cost, because they buy DR in the market and cannot bill those
volumes to consumers (as opposed to what they use to do when buying generation).

Overall, the benefits of DR for all retailers proves to be many times greater than the
cost, so that DR entails huge net benefits for all retailers, to be passed on to all
customers.

The "compensation issue" is about having retailers share these net benefits in a fair
way: because all retailers capture the benefits in the market, all should contribute to
the cost of DR, and hence share the compensation to those retailers with participating
consumers (when their BRP's position is "corrected").

This "net benefit" principle has been enforced in the USA by the federal regulator
(FERC) as early as 2011, later backed by the Supreme Court (2016) in spite of
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generators' opposing this new kind of competition from the demand side. On this
basis, DR competes with generation in the US since 2012. In particular, calculation of
the "net benefits test" is carried out monthly by systems operators (ISO/TSO) such as
PJM.

Similarly, DR is allowed to compete with generation, and paid the same price (without
any compensation paid by DR) in various other countries in Asia (e.g. South Korea).

Some countries went even further taking into account the huge benefit for retailers,
such as Singapore, where DR is paid one third of the benefits entailed to retailers (due
to reduced market prices). As proved by the US experience, as well as various studies
in Europe*, the benefit resulting from DR MWh-s reaches some 10 to 20 times the
spot price, so that a paying DR a third of the benefit would mean several times the
spot price.

* For further reference, cf studies for France published by RTE (French TSO) as early as 2013, and studies
for Europe published in 2017 by RAP, with similar results as previous internal studies by smartEN.
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Name of the use case (as per EG3
interim report)

Number of the use case (as per EG3
interim report)

Submitted by: association name | E-Control
represented on EG3
Submitted by: contact name of EG3 | Stefan Vogel

representative

Submitted by: contact email
address of EG3 representative

stefan.voegel@e-control.at

Written by*: author name

Alexander Stimmer, Stefan Vogel

Written by*: author email address

Alexander.Stimmer@apg.at, stefan.voegel@e-

control.at

* Note: The EG3 editorial team will only communicate with EG3 representatives

Short description of the use case

Objective Facilitate participation of all technically capable units in balancing market to optimize

liquidity of market and allow for non-discriminatory valuation of flexibility for all grid

users
Scope Balancing market, DSO connected grid users
Member Austria

states

covered

Status and | In operation, optimization going on

timelines
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Stakeholders

Grid users, BSP including Aggregators, BRP/suppliers, DSOs, TSO, NRA

Available In
deliverables

Operation,
http://www.benelux.int/files/1215/1749/6862/Penta EG2 DSR Paper.pdf

some reports, eg.

Other
relevant info

Fully operational

Answers to questions Package 1: Access and use of flexibilities

Opening of all markets for DR to compete with generation, including TSO and DSO
acquisition of flexibility

1.1 Who are the main users and | Industry, DSO connected generation, telecommunication
providers of flexibility and for | companies, sector coupling devices like P2H
which purposes?

For balancing

1.2 How to design products:

1.2.1 | How to define products | Balancing products (FCR, aFRR, mFRR), streamlined to include
needed for balancing and | only requirements which can be argued from the
congestion management? technical/organisational point of view, openness for all kinds of

units/providers

1.2.2 |How to ensure a non-|Same requirements for all technologies, focus on
discriminatory product design | requirements, which can be argued from the
on all markets? technical/organisational point of view, open aggregation

concepts, adapted monitoring requirements, adapted
communication requirements

1.2.3 | What would be the | Reaction and ramp times, availability, communication/data
requirements for these | (online, offline), etc. (see prequalification)
products?

1.3 How can a bid be qualified, activated and measured:

1.3.1 | How can a bid be activated? | Requirements of TSO BSP communication and availability

Connection between buyer
and flexibility provider, or go

through system operators?

requirements defined in the prequalification (PQ)
requirements, activation always triggered by the TSO at the
BSP — further transfer of the activation request to the unit
operator by the BSP, real time activation data for DSO
available on request

BSP — provider not defined, but checked by TSO in
prequalification, need of proof of DSO information and BRP in
case of more BRPs
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1.3.2 | How to organise pre- | TSO develops requirements, basis are SOGL requirements and
qualification requirements? further national requirements to be able to fulfil SOGL criteria;
“market forum” for all stakeholders as an information and
discussion platform
1.3.3 | How to define effective | TSO in prequalification — depending on type of unit (e.g.
baselines? industrial site, switchable load, generator, etc.)
1.4 Which market places for flexibilities:
1.4.1 | On which timeframe do these | FCR: currently weekly, will be changed to daily with 4 hrs
markets operate? timeslice
aFRR: currently weekly with peak/off peak timeslice, will be
changed to daily with 4 hr timeslices
mFRR: weekly and daily, 4 hr timeslice
1.4.2 | How to ensure user-friendly | Alignment on technical necessary requirements
market place where a flexibility
service provider can value its
product at most?
1.4.2 | Which solution: one | One platform
platform/several  platforms?

How to coordinate?

Facilitation of Demand Response

2.1 Which data and information | TSO: monitoring real time pool data and in addition archived
are needed by the different | per-unit-data of BSP on request
market actors and in which
timeframes? DSO: information on prequalification and if necessary real time
1-min-activation data
BSP: requirements for prequalification and auctions, price
information, activation
BRP: information on prequalification and if necessary 1-min-
real time activation data, after real time activation schedules
2.2 How should data be made | TSO Auction data/real time data, direct data connections (real
available? time), market data communication (schedules).
2.3 What tasks should market
facilitators do? (Data,
qualification, measurements,
etc.?
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2.4 Coordination on activation and use of flexibility:
2.4.1 | What are the possible | Real time activation data
coordination models?
2.4.2 | Which information flows are | See 2.1
necessary between different
actors in  the different
timeframes, in particular
between System Operators?
2.43 | How to define the flexibility | Needed information: point of grid connection, availability of
products for congestion | capacity and energy, divisibility, etc.
management?
2.4.4 | How to deal with grid | DSO could limit participation in case needed from the

constraints while minimising
limitations on bids? / How to
build a congestion
management market?

operational security point of view (not observed so far), in case
of limitations they should be announced from DSO to BSP
before bidding (of BSP to TSO) to assure bids are “firm”( not
observed so far)

Removal of additional barriers in the system

3.1

Which other barriers or
contradictory signals
How can they be overcome?
(e.g. certain network tariff
design patterns etc.)

exist?

Grid tariff for activated energy introduced to support
participation, active participation of stakeholders

Market power

4.1

How does the use case for
congestion management (at
distribution level) address
potential issues of dominant
positions in the provision of
local services? In the use case,
how could operators of
distributed resource generate

profits (e.g. to cover fixed
costs) when offering
congestion management
services?

Answers to questions Package 2: Framework arrangement
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Overview

1 What are the market
models/competition relations
between different players?
(General  description,  with
details covered below)

Measurement and validation (incl.

baselining)

2.1 How is the baseline | TSO defines in prequalification depending on types of involved
determined and who does | units
this?

2.2 Do different markets use the | Yes, depending on technical requirements
same baseline methodology?

2.3 How is the flexibility action | TSO, monitoring of pool activation in real time, per technical
validated and who does this? unit in archive

2.4 Who is notified about the | Onrequest DSO and BRP
flexibility action?

2.5 Is information from sub-meters | If technically necessary

used?

Information exchange and confidentiality

3.1 How is information exchanged, | TSO (real time), and direct between parties (existing market
centrally or between parties? communication)
3.2 What information is exchanged | Activation data (aggregated where possible) to BRP/Supplier,
and to whom? DSO, activation schedules directly between TSO and offering
BRP, BRP (offering/activation)
3.3 How is commercially | Data transfer to and from the TSO only allowed by IEC protocol
confidential information | 101, data aggregation, time delay, need to proof reason for
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protected?

data (DSO, BRP; e.g. to avoid inefficiency etc.)

3.4

Are there perceived gaps in
information exchange?

Not observed so far (at beginning workshops with all
stakeholders to design data exchange and meet all
requirements of all stakeholders)

Physical usage effects (balancing responsibility, energy flows)

4.1 Who bears the risk of non- | BSP, relation between BSP and delivering party is defined
delivery? between them
4.2 How are energy flows | Currently framework contract, in future for optimisation

accounted for?

inclusion in market rules

Economic effects and financial flows

5.1 Is compensation paid and | accounting between parties based on framework contract
how?
5.2 Is it mandated?

Consumer rights and contractual arrangements (incl. aggregators and residential
customers)

6.1

What is the contract duration
and termination clauses of
contracts between consumers

and aggregators?

individual

6.2 Are consumers required to | Yes, no blocking observed so far
tell/need consent from their
supplier before contracting
with an aggregator?

6.3 What is in place to provide | consumer laws and T&C

increased trust in the service

consumers receive from
Aggregators e.g.

Code of Practice, data security

is there a
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protocols, consumer
protection laws, etc

6.4

How does the aggregator
inform the customer about the
service provided, especially in
what format and how often?

individually

6.5

When in a contract with an
aggregator, can the consumer
override a curtailment of his
consumption? If yes, is there a
penalty?

Individually, mostly yes

6.6

Does the aggregator provide
hardware? Does he charge for
it and is the aggregator
handling customer service with
regards to hardware?

individually

6.7

Where do consumers access
information about their
options for flexibility
contracts? Does this provide
estimates of the range of
feasible earnings? Are these
earnings achieved in this range
in reality? Are offers by
aggregators for similar services
easily comparable?

individually

Link between implicit and explicit DR

7.1

Are potential interactions
between implicit and explicit
DR taken into account? (E.g.
can a customer participate to
both? How are they taken into
account in measurement etc.?)

Yes, if technically feasible, is assessed in prequalification

Other information, relevant for sharing in the context of the EG3 assighment (Max %

A4)

This may include: lessons learned, gained insights, encountered barriers, advises etc.
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Energy system and technology is continuously evolving, enhancing potential of flexibility
providing devices, but also demanding more flexibility for efficient system operation
(fluctuating generation etc.). Therefore a level playing field for all kinds of flexibility
providing devices in all valuation mechanisms of flexibility (regardless of size and grid
connection, e.g. DSO) is needed. The observed participation of new players and new
forms of demand units in existing and new pools, including independent aggregation is
an important factor for the observed reduction of Austrian balancing costs. Further
measures are planned or likely, e.g.: optimisation of (real time) data exchange between
DSO, TSO and other market participants, especially to on one hand support pooling of
units from 3rd party aggregation and on the other hand cover the needs of DSOs and
BRPs, enhancement of data exchange for smooth market operation (and in future
maybe system operation) like harmonisation of (aggregated) exchange of schedules for
activation in other balancing perimeters, enhancement of market rules/grid codes (e.g.
new arrangements regarding independent aggregation currently in contracts between
market parties). Market processes for using measured values (Smart Meter
measurement 15 Min from 1.2.2018/daily from 1.2.2019) for imbalance settlement
were defined to support all forms of flexibility valuation (balancing, imbalance
settlement, participation in ID/DA markets). The relevant system data are monitored
regularly to ensure optimised further development. Possibilities and conditions for
further use of flexibility (used for balancing and new potentials) are currently being
analysed, both for other markets and for the grid, so that they can be ideally combined
and used flexibly to achieve maximum benefit.

The entire process was supported by the NRA and the TSO through measures like grid
tariff for demand units, new prequalification rules without limits for size of units,
lowered bidding sizes, shorter timeframes etc. There is no differentiation between
generation and demand, the online-monitoring of the TSO is not per technical unit (data
per technical unit need to be archived by BSP), therefore there is currently no exact
data of demand participation available, but it is expected to be at least 15% of activated
negative balancing energy in 2015. To support independent aggregation a standard
contract between aggregators, suppliers/BRPs and partly customers was developed.
This avoids counter-activation of the involved BRP and serves compensation.

The integration of all stakeholders from the very beginning, with offensive information
and also participation was very important. The liquidity of market could be increased
successfully, due to other cost structures etc. the influence of the new players was
disproportionately high.
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