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Uutweighing Hexibility (Uemand response <> Leneration uncertainty)

* Focus on the enabling of flexibility in electricity production and
consumption and the impact of it on the stakeholders:

» What are the requirements?
* How do we manage it?
* How will it effect operation?
« What are the benefits?




Controllability requirements (generation and consumption)

Opportunities, challenges and barriers for flexibility services (providers
and technologies)

Energy and power balancing potentials

Smart technologies (SM and Customer Energy MY)
VPPs

-V charging

)ls-RES integration and storage

ntegrating heat pumps and thermal storages
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Subtask Il - Lhanging to new roles for actors

* Methodology development for assessing / quantifying impact
* lirid, market and customers (prosumer/consumer)

« Sharing common benefits/losses

« Optimization potential (e.qg. building management system)
* Requlatory and legislative requirements
» Cost Benefit Analysis for DR




Collection of data
Warkshops, Reports

Lessons learned from existing pilots

Ecobrid-EL Bornholm, PowerMatchingCity | and I, Linear, Greenlys,
BuildingZGrid, SmartCitybrid: Colpt, eknergy, ...

Country specifics differences in the implementation and applicability

Extrapolation of the results from previously collected projects on
applicability
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Subtask 15 - Lonclusions and recommendations

- Based on the experts’ opinion

Wil provide a ranking recommendation based on
° Impacts
 [osts
* future penetration of the technologies




Frogress of Subtasks

u: D energy efficiency For more information, visit www.ieadsm.org




Frogress Subtask Il - Kole and potentials of flexible consumers

Objectives

« Assess the concepts and implementations of customer and home energy management systems
(CEMS/HEMS), possibly linked to the smart meter, in different (participating) countries

Deliverable
* Noles, Potentials and Interactions of Flexible Consumers and Prosumers

Progress:
* Decent discussion of the document structure and content
« Comments from experts have been incorporated

« A second draft has been commenced and is expected to be shared for comments and inputs at
mid October.

For more information, visit www.ieadsm.org ‘ - le d S m
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Frogress Subtask Il - Kole and potentials of flexible consumers

Approach
* Requirements for processes from the micro o1/ market operation and value
and macro perspective. The macro creation (Macro-level)
perspective includes power distribution and
[:I]mmE[‘[:iﬂl UpEPBti[In_ Roles and interaction of customers *2
_ o _ 43 (Micro-level) g
* An important aspect of this is the virtual S g
. " T . o
aggregation and service provisioning. = o
. ] = Technical + economical potentials :E)
* Analysis of demo projects - -
1 s
* Gountry and regional specific differences 5 £
0o Requirements and implementation 3
(@)
Analysis and Discussion

For more information, visit www.ieadsm.org ‘ - le d S m
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Frogress Subtask Il - Kole and potentials of flexible consumers

Structure

* ntroduction
* Actors
* Energy System
¢ Demand Response

* Role of distributed DR

» Services and value creation
* Barriers and Risks

» Distributed DR Resources and Potentials
* Resources
« [Characterization
* HEMS
* Aggregation
« Potentials

* EMaV

For more information, visit www.ieadsm.org ‘ y | l e d m
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Frogress Subtask If - Lhanges and impacts on grid and market operation

Objectives

« Assess the impact on grid and market operation based on technology penetration scenarios
developed in subtask a and 3 (developed in phase 2).

Deliverable

« Financial and maturity assessment of technologies for aggregating DG-RES, DR and electricity
storage systems

Progress:
* [nputs from the experts, studies and workshop participants have been received by the OA.

« Experts contribution to Cost Benefit Analysis of DR
* First draft is prepared for mid October.

For more information, visit www.ieadsm.org ‘ - le d S m
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Frogress Subtask If - Lhanges and impacts on grid and market operation

Possible relations between market roles
f Generator

Prosumers

c Supplier
Power exchange
Flexibi

"‘E Aggregator

Balancing
Market /




Frogress Subtask If - Lhanges and impacts on grid and market operation

Example for DR Resource and Business Case

- dhifting water heating to optimize with volatile generation

* No customer impact, preserve comfort

* Pooling of ,very small units”

* Boiler prepared and can be upgraded with GPRS connectivity

« dystem control and permanent monitoring (status of storage)

* New market player deals with data, security, customer involvement

_______________________________

~ New Service

Provider
Controland |
monitoring | /Hot Water\
i St — Shower
¢ | orage |V
Grid _§—> Control E - 4,\ Heating
. ; i — 1/ System
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Frogress Subtask If - Lhanges and impacts on grid and market operation

Customer Data Management to enable Flexibility

« DataHub for enabling new business models and services

« Vlirtual Power Plants / Aggregator ESCO Supplier | Aggregator SS:\Z?;S

* Flexibility Operators / Demand Response

« ESCO / Energy efficiency Hub

Data Manager

A

DSO

A

[
[
Customer /
Prosumer

C_ ) !r@#gy (e:f]fi iency (5

DATA

» Smart Homes

SERVICES




Objectives

Based on the collected pilots and case studies from the previous subtasks, the results and findings of
the finished projects in term of successful implementations, barriers and effectiveness will be
analyzed.

Deliverable
Best practices in applying aggregated DG-RES, DR and Storage for retail customers

Progress:
mportant and representative projects have been collected from the expert's presentation and inputs.

nterviews to specific projects have been carried out and results have been analyzed

The selected pilot projects are taken for the analysis part of the deliverable from Subtask 10.

Additional input from international workshops have been gathered and compiled for the document.

Yiea




Frogress Subtask IZ - Sharing experiences and finding best practices

Projects

* HiT - Buildings as interactive participants in the grid
* EcobridEL

e gridomart

* PowerMatcher

Master thesis

o ‘lessans learned from Luropesn pilot projects”

(Julia Schmidmayer, AIT)

For more information, visit www.ieadsm.org ‘ ‘B l e d m
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Frogress Subtask IZ - Sharing experiences and finding best practices

Methodology approach

@ Literature review

Identification and screening of

Telephone interviews with pilot projects implemented

technical experts to assess (‘good practice’ examples in

pilot projects @ Europe)

- L

For more information, visit www.ieadsm.org ‘ y | l e d m
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Frogress Subtask IZ - Sharing experiences and finding best practices

Projects

®4¢° REGMODHARZ

Peeneative Modelinesiin Harr

| PAwe rMatchingity 28

MeDeMa =

address
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Analytical Framewaork
Assessment of pilot projects along a set of indicators grouped in four categories

Participation and acceptance of consumers (e.q. user activation, access to information, data
security & privacy)

Institutional and regulatory framework (e.g. definition of roles and responsibilities of market
players, formalization of interactions between different parties)

Economic and financial aspects (e.g. business models, profitability)
Technical aspects (e.g. data communication standards, enabling technologies, interoperability)




SEMS-HiT - Lonsumer Evaluation

* Usage of Smart Lenter

Beginnphase

Endphase

1. Interviews

2. Tagebuch

Gewinnspiel
Erhalt der
Jahresrechnung

Activity only triggered by external events

* Energy consumption
* EcoButton is used
* Dish washer shiftable

« [ooking not shiftable

« Lomfort for consumption

-
a
o

g

100 -

Vergleichswohnungen
Monitoringwohungen

Durschnittlicher Verbrauch kWh
(¢}
o
T

N > N N N < < < < < < B
& & N N N ol g N N & RS

) Energy savings througgh information campaign.
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SEMS-HiT - Fvaluation of automated DI

* Potentials of automated load shifting:

Heat source Yellow
CHP -11 %
HP +9 %
Price forecast for the

next 12 hours

0.07

» [ost savings

0.06

0.05

Blue: Normal operation
Green: Normal + CO2 optimized
Yellow: Smart Grid — cost optimized

0.04

€/kWh

0.03

I Normalbetrieb

[ Normalbetrieb, CO,, optimiert
[1SG Betrieb, kostenoptiert

0.02

0.01

- 0
( % l e ; i d m Volleinspeiser Substitution von Netzstrom
energy efficiency 79




Frogress Subtask 15 - Recommendations

Objectives

* Recommendations will arrived at in close interaction with the experts’ opinions and will at [east
provide a ranking based on impacts, costs and likely future penetration of the technologies.

Deliverable
* Final recommendations.

For more information, visit www.ieadsm.org ‘ y | l e d m
v energy efficiency



Community creation supports user activation as the sense of belonging to a community
influences the engagement and participation

Variable tariff models need to offer an added value for an acceptable price to attract
CONSUMErs

Based on the visualized electricity consumption data consumers can be incentivized with
premiums and other rewards to participate in DR programs

Data protection, privacy & security aspects need to be considered when ICT
infralstgu[ﬁtures and systems are designed and participation agreements with consumers
conclude

The institutional and regulatory transformation of the energy market requires the introduction
of new market players that develop services attractive for consumers

Detailed cost-benefit-analyses are crucial for defining the added value of business models;
financial advantages for consumers are quite low. Thus, aggregators respectively companies,
who offer aggregation services, need to concentrate on key messages on a broader level in
order to attract consumers

Standardization and interoperability of technologies proved to be a basic condition for
interaction of technical appliances and enabling technologies.

Yiea




Status, Uutreach and Flanning




Meetings and Seminars

Meetings

Date Place # of Experts | Type of Government | Industry Academic
meeting

13.3.2015 | Webconference 7 Web 0 3 4
Meeting

09.06.2015 | Webconference 7 Web 1 2 4
Meeting

29.06.2015 | Expert Meeting 13 Task 2 3 8
Meeting

For mare information, visit www.ieadsm.org



Meetings and Seminars

Seminars
Date Place Partcipants Type of Govern- Industry Academic
meeting ment
29.06.2015 | Eindhoven, 100+ Workshop 20 35 45
NL (organizer)
10.9.2015 | EPFL, 100+ Conf. 20 40 40
Lausanne, CH (public)
11.9.2015 | EPFL, 25 Workshop 5 10 10
Lausanne, CH (invited)
30.9.2015 | Australia 20 Lecture 0 12 3
15.10.2015 | Webinar 50-100(?) Webinar 20% 40% 40%

For more information, visit www.ieadsm.org ‘ . l e a d m
- energy efficiency




Reports

Subtask 10 - Role and potentials of flexible consumers

Deliverable of Subtask 10: Zurrent role and potentials of flexible consumers and producers in commercial
Segments, fiousefolds, communities and buildings

The final discussion and finishing of the document is expected for the next expert meeting at the end of

201a.

Subtask If - Changes and impacts on grid and market operation

Prepare and Discuss Deliverable of Subtask |l Airancial and maturity assessment of technologies for
aggregating DG-RES, OF and electricity storage systems

Subtask 12 - Sharing experiences and finding best practices
Update and Analyse projects.

Subtask 13 - Recommendations
Publication
Lonference or Journal

Yiea




Flanned Meetings and Seminars

Meetings
Date Place
November 2015 Expert Meeting
Spring 2016 Expert Meeting
Summer 2016 Final Expert Meeting
Seminars
Date Place
30.9.2015 Lecture on IEA Task 17 (Australia)
15.10.2015 Leonardo Webinar on DR Task 17
Summer 2016 Final public Workshop/Conference
Maybe in conjunction with other IEA ETIs / Tasks

For mare information, visit www.ieadsm.org



|EEE Panel Session on DR: Dream or Reality - [EEE PowerTech Eindhoven

Ungoing exchange with potential new participating countries

Lontact with Australian Expert - Lecture on Task 17 / Joining highly possible
Contact with Serbia - no funding but high interest

Lontact with experts from Finland = Highly probable to join in Spring 2015

Member of the #exibility in Power Systems Advisory Fane/tor Ecotys study (Matthias) -
Fexibility Roadmap published.

Leonardo Webinar - Integrating renewables and enabling flexibility of households and buildings

- |EA DSM Task 17
Presentation at the Workshop DEMAND-SIDE FLEXIBILITY FOR ENERGY TRANSITIONS (EPFL

Energy Center and International Risk Government Council)

Yiea



* Panel Session on DR

* Lecture on DR

» Webinar on DR

@ iea -

IEADSM University
Integrating Renewables and enabling
Flexibility of Households and Buildings

Leonardo ENERGY
nnnnnnnnnnnnnnnn
NNNNNNN October 14, 2015

AI I AUSTRIAN INSTITUTE
OF TECHNOLOG'
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TOMORROW TODAY
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m innovation
for life

IEA DSM Task 17:
Integration of DR, DG, RES and ES

Phase 3: Systems View on Enabling Flexibility in the Smart Grid

Energy Efficiency Opportunities of the International Energy Centre's (IEC) Master of Energy Studies program

Matthias Stifter (AIT Energy Department, Austria)
René Kamphuis (TNO, The Netherlands)




Farticipation

Country Commitment
Austria
Switzerland
Swede

Copper Alliance
The Netherlands
USA

Italy

Belgium

Serbia

India

Germany

Finland

2 z2z2z2222 < < << <=<

Australia




Joint IEA Expert Meeting

IEA Energy Experts Exchange on Demand Response and Flexibility
smart brids Week Austria May 206

IEA Demand Side Management — Task 17: Integration of Demand Side Management, Distributed
Generation, Renewable Energy Sources and Energy Storages

IEA DSM - Task 24 Closing the Loop: Behaviour Change in DSM — From Theory to Practice

IEA DSM - Task 25 Business Models for a more effective market uptake of DSM energy services

IEA HPP Heat Pump Program — Annex 42: Heat Pumps in Smart Grids —

|IEA ECES Energy Conservation through Energy Storage — Annex 28: Distributed Energy Storage for the
Integration of Renewable Energies” (DESIRE)

IEA ECB Energy in Buildings and Communities - Annex 58 — Reliability and Energy Performance

IEA ECB Energy in Buildings and Communities - Annex 67 — Energy Flexible Buildings

ISGAN — Annex 6 Power T&D Systems

IEA PVPS - Task 14 High Penetration of PV Systems in Electricity Grids

IEA Hybrid & Electric Vehicle — Task 28: Home grids and V2X technologies

energy efficiency




Luestions

Matthias Stifter René Kamphuis

Energy Department Energy efficiency program
Electric Energy Systems Service enabling and management
Giefinggasse 2 Eemsgolaan 3,

1210 Vienna 9727 DW Groningen
Austria T +31 (0) 621134424

T +43(0) 50550-6673 PO Box 1416

M +43(0) 664 81 57 944 9701 BK Groningen

F +43(0) 50550-6613 The Netherlands
matthias.stifter@ait.ac.at rene.kamphuis@tno.nl
http://www.alit.ac.at www.tno.nl
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