Ué\ B Ref. Ares(2020)6252571 - 02/11/2020

STORY

added value of STORage in distribution sYstems

Deliverable 9.7
STORY Deployment Oriented Reports

Vi EEMANN

" climate of innovation
* Uctrs N
o (' CENER

n SIOGrlgrersko -
> Vito

p@x Wi JOANNEUM )
e le{—StARCﬁ )))))

| R
Think E

Peetinl e l
m feneens
ENERGY STORAGE

Ann i
AP actiity

LOPTAFrFILMm

Revision............... 1
Preparation date ..2020-10-31 (m66)
Due date............... 2020-10-31 (m66)

Lead contractor.... Prospex Institute
Dissemination level PU

Authors:

Steven Libbrecht.. Prospex Institute
Martin Watson...... Prospex Institute
Dimitri Weibel....... Prospex Institute
Michiel DewagtereProspex Institute

D9.7 SPECIFIC DEPLOYMENT ORIENTED REPORT Public Page 1/48

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 646426 Project STORY - H2020-LCE-2014-3



Table of contents

EXECUTIVE SUMMARY ..ottt ettt sttt st 111 b 845 e et 5
1 INTRODUCTION ...ttt sttt bbbt 1 €281 s h bbb bbb sttt 6
2  APPROACH TO THE DEPLOYMENT OF STORY OUTCOMES........ccccoiiiiiiiiirieininieesneeine st 7
21 INTRODUCTION w..vvvvvvvtussssssse e ssesessessssssssss e 8228 88 R R 7
22 THE STORY ADVISORY BOARD ....ccvvvvutumuuteeesisssasesessssssss e sesssssss s sssssssss s ssss s s 5511 45851 8
23 THE LEARNING CYCLE LEADING TO THE IDENTIFICATION AND EVALUATION OF EXPLOITABLE RESULTS........c.c.vnnn. 11
24 REFLECTIONS ON KEY EXPLOITABLE RESULTS WITHIN THE STORY PROJECT CONSORTIUM ...cccvvvvvvevvenmnrasmmnsrenen 12
25 THE ROLE OF THE ADVISORY BOARD IN THE REVIEW OF THE KEY EXPLOITABLE RESULTS ....ccvvvvummmereerisnmsssnensinnnns 13
3  OPPORTUNITIES AND CHALLENGES EMERGING FROM INTERACTIONS WITH STAKEHOLDERS ..14
31 OPPORTUNITIES AND CHALLENGES FOR ENERGY STORAGE ......ouruurreersessmsaesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 14
32 POTENTIAL APPLICATIONS AND MARKETS FOR THE STORY TECHNOLOGY DEMONSTRATIONS. .......neveerivsmrneneens 19
33 ISSUES IDENTIFIED DURING THE WORK ON THE STORY TECHNOLOGY DEMONSTRATIONS ....covvvvvmmereermssmrnresiennns 23
3.31  ReSIAENtial @PPHCALIONS ... 23
3.32 The need for energy techNOlogy INTEGIATONS. ..o s 23
4  DEVELOPING AND TESTING KEY EXPLOITABLE RESULTS ......cocoiiiiiniie e 24
41 OVERVIEW OF THE KEY EXPLOITABLE RESULTS ...ovvvvvuuutuuumuueesesessessssssssssssss s s ssessssssssssssssss s s ssssssssssssssssssssesesssssess 24
42 DEVELOPMENT OF THE KEY EXPLOITABLE RESULTS....oocvuuuuuummmnssessssesesssssssssssssssss s sssssssssssssssssss s sssssssssssssssssssssses 24
421 PItCRING TN OFFEIING ...ttt sttt 25
422 THE VAIUE PrOPOSITION .....ooouveeerieieinieeeessseseess e sessssessss s sss st 58888888 25
423  THE [ISt OF SPECITICATIONS........vvvvvviirererisirersisis st 26
424 The COMMEICIAl AQFEEIMENT . .... ...t eeeee et sss st es s sn e 26
43 TESTING HYPOTHESES WITH THE ADVISORY BOARD........ccvvvvuimmrmeesisssssesssssssssssssssss s sssssssss s sssssssssssssssssssssssssssnns 26
431 Hypothesis testing for the Key EXploitable RESUILS...........ccccoorvisesssessisssssssssssss 26
432 Overview of the Advisory Board meetings to test the Key Exploitable Results...........cmriiiin. 27
5 KER-1: APLATFORM FOR THE INDUSTRIAL INTERNET OF THINGS (BASEN) ......ccconiniiiiiircicine 28
51 PARTICIPANTS IN THE ADVISORY BOARD MEETING......ccccvuuuutuummumnessessssesesssssssssssssssssssssssssssssssssssssssssss s sssssssssssssssssssssses 28
52 INTRODUCTION TO THE OFFERING........uuuuueeeeeeesessessssssssssssese e e ssessssssssssssssss s s ssssss s kb s 28
53 V/ALUE PROPOSITION . c.ovvt1111teveeesssssseeeessssssssesessssssss e ssss s 5858158581888 8 30
54 IMARKET SPECIFICATIONS ....vvvuvuueeevsessaseeseessssssses s ssssss s ssss 85811 88818 31
55 COMMERCIAL AGREEMENT ...ctvvvvutususeveesssssaseeesessssss e ssssssss 4585811588188 32
6 KER-2: ENERGY CONTENT OF WATER STORAGE TANKS (VITO) ..ot 34
6.1 PARTICIPANTS IN THE ADVISORY BOARD IMEETING......o.ouuuurreerieusumrerssssssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesees 34
6.2 INTRODUCTION TO THE OFFERING. ....vvvv11uuveeeesssssaseeseesssssass e ssssssss s ssss s st st ss 8 34
6.3 V/ALUE PROPOSITION. c.ovvt111steveeesssssseeeessssssssesessssssss e ssssssss e ss 2814585811881 888 36
6.4 IMARKET SPECIFICATIONS «...vvvuvusteeeesessaseeseessssssses s ssssss st ss 8581158881 38
6.5 COMMERCIAL AGREEMENT ...ctvvvvutusuuereesssssasesessssssss e ss s 45858115881 880 39
7  KER-3: ENERGY MANAGEMENT SYSTEM (CENER) .....coiiiiiiiiiceei s 42
71 PARTICIPANTS IN THE ADVISORY BOARD MEETING......coccvuuuutummmumessessesesessssssssssssssssssessssssssssssssssssssssss s sssssssssssssssssssssses 42
72 INTRODUCTION TO THE OFFERING. .......euuuueeeeeeeesessessssssssssssese e e esessessssssssssssss s e es s ssssssssss bbb 42
7.3 V/ALUE PROPOSITION . c..vvtu11steveeessssaseeeessssssssesessssssss e ssss s s 5815858188818 42
74 IMIARKET SPECIFICATIONS «..vvvvvvvevsusssssssssee e e esessessssssssssss e84 881 R 44
75 COMMERCIAL AGREEMENT .....ccteveveeeeesessssssssssssee e e essessssssssss 4488885811188 44
8  KER-4:IBO ENERGY ...ttt e bbbt bbbt 46
D9.7 SPECIFIC DEPLOYMENT ORIENTED REPORT Public Page 3/ 48

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 646426 Project STORY - H2020-LCE-2014-3



I
STORY

8.1 PARTICIPANTS IN THE ADVISORY BOARD IMEETING. .....cveeeeteeeeeeeeseseeeesesssesseseseeessesesssssssssesssssssesesesssssssssesssssesssessssssessesnsnens 46

8.2 INTRODUCTION TO THE OFFERING. ....cvetveeeeeetesesteeeseesesseseseesessesesssssssssssssssssssssssssssssesssssssssssesessssessssessssassssessssessssessssessssessnsessssnns 46

83 VALUE PROPOSITION. ... eeeteseeseeeeesteseseesesessesessesesssssssestssssssssssassasssssssssssssssssssssssassssesssssssssssssssssssessssssssnssesssssssssnsassesessessssssnssessens 47
9 FINAL STAKEHOLDER WORKSHOP AND CLOSING EVENT - STORY PRODUCT SHOWCASE ............ 47

91 INTRODUCTION TO THE STORY FINAL STAKEHOLDER WORKSHOP AND CLOSING EVENT ...cooveeeeeeeee e eeeeeeseseins 47

9.2 OUTCOMES OF THE STORY PRODUCT SHOWG ASE ..ot seee st seeeeseeeeseesseeseseessssssessessssssssssssssssssssssssssssssssessnssssssnssnsssassens 48
IO 610 1\ [0 I U ] [0\ ST 48
Disclaimer

The information in this document is provided without guarantee or warranty, that the content fits for any particular
purpose. The user thereof uses the information at its sole risk and liability. The document reflects only the author’s
views and the Community is not liable for any use that may be made of the information contained therein
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Executive summary

This document presents the STORY project’s work towards the Specific Deployment Oriented Reports.
These deployment-oriented reports are meant to cover topics emerging from the interactions with the
stakeholders.

In this document, STORY's approach to the creation of impact through interactions with stakeholders is
described, together with the main outcomes. These outcomes cover the results of reviews and
discussions on the experience accumulated through the STORY technology demonstrations of energy
storage in a variety of settings (residential, industrial), both within the project consortium as well as with
stakeholders and experts brought together as the STORY Advisory Board.

Furthermore, at several stages of the STORY project, reflections have been organised aiming to identify
project outcomes that have the potential to become a marketable product or service. These so-called
exploitable results were not restricted to the STORY technology demonstrations as such but have
emerged from the wealth of experience accumulated by initiating and operating these technology
demonstrations, as well as the creative interactions between project partners and Advisory Board
members.

The focus is on the outcomes of reflections, organised at several stages of the STORY project, that were
aimed at identifying project outcomes that have the potential to become a product or service than can be
commercialised. These so-called exploitable results emerged from the wealth of experience
accumulated by initiating and operating these technology demonstrations, as well as the creative
interactions between project partners and Advisory Board members.

This document highlights the process put in place within the STORY project to help partners focusing
and moving forward their key exploitable results. This document shows that starting from general ideas
about what the key exploitable results from STORY could be moved towards concrete products and
services ideas that will be, or already are on the market. The input of stakeholders through the Advisory
Board meetings and final stakeholder workshop and closing event was instrumental and helping STORY
partners thinking about the KERs and seeing the potential value of these KERSs in potential markets.

This document covers the outcomes of these reflections, with a particular emphasis on four products and
services that have been identified as “Key Exploitable Results”.
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1 Introduction

This document is part of the deliverables of work package 9 of STORY. The focus of WP9 is on
achieving impact on a common understanding of energy storage, its meaning and potential in the low
and medium voltage grid as well as to ensure that the climate for deployment is created. More
specifically, deployment is set up to increase the market uptake of storage as a solution for grid
challenges. Reaching this objective is obviously not the outcome of one specific work package, but
rather the integrated result of the project as a whole, as well as the cooperation with other projects, with
EU grid operators, regulatory bodies and policymakers, etc.

In STORY, the deployment-oriented tasks aimed at:
e setting up a strong and relevant stakeholder group

e setting the stage for the Projects Council (coordinators of other LCE6-10 2014-2015 projects,
later organised as BRIDGE co-operation), assuring the creation of a constructive collaboration

e assuring the relevance of project outcomes through yearly stakeholder workshops

e deriving common LCEG6-10 deployment chapters for industry, policy and regulation and more
generally oriented towards a broad spectrum of stakeholders.

Within the WP9 tasks that had been defined to reach these objectives, the focus of Task 9.9 was on
“Creating long term impact”, with subtasks related to the organisation of:

e Advisory Board meetings (Subtask 9.9.1)
e European and national stakeholder workshops (Subtask 9.9.2)
e Projects Council meetings (Subtask 9.9.3)
e Final stakeholder workshop (Subtask 9.9.4)
Furthermore, the development of an overall replication plan is dealt with by Subtask 9.9.5.

A number of project deliverables link to these tasks and subtasks. One deliverable in particular relates to
this document: Deliverable D9.7: Specific Deployment Oriented Reports. These deployment-oriented
reports are meant to cover topics emerging from the interactions with the stakeholders.

The related task in WP9 were led by Prospex Institute who were supported by all STORY partners in the
implementation of the activities described below. The practical organisation and design of the meetings
was done by PI, while other STORY partners actively contributed content for the meetings as well as
participated to these to exchange with stakeholders and present the material they contributed.

In this document, STORY's approach to the creation of impact through interactions with stakeholders is
described, together with the main outcomes. In this statement, the terms “stakeholders” and “outcomes”
need to be specified:

o the term “stakeholders” in general refers to parties that (can) have an impact or can/will be
impacted by (the objectives of) the project. For the purpose of this document, the following
distinction needs to be made:

o the stakeholders of the respective STORY energy technology demonstrations
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o the specific group of stakeholders that have been brought together as the Advisory Board

> additional stakeholders that might be identified through the reflections on the STORY
technology demonstrations, broader project outcomes, or relevant to the energy storage as a
general matter

the term “outcomes” refers to the learnings and achievements of the STORY technology demonstrations,
but also to the exploitable results that have been identified during the course of the project.

After this introductory chapter, this document is structured as follows:
In Chapter 2, the approach to the deployment of outcomes of STORY is presented.

Chapter 3 covers a number of opportunities and challenges that have emerged from the interactions with
the stakeholders.

In Chapter 4, the approach that led to the identification and further elaboration of STORY’s Key
Exploitable Results is explained.

The remaining chapters 5 to 8 focus on one particular Key Exploitable Result and constitute specific
deployment-oriented reports, for each of these Key Exploitable Results.

2 Approach to the deployment of STORY outcomes

2.1 Introduction

In this chapter, the approach taken to create (lasting) impact based on the outcomes of STORY is laid
out. The outcomes presented in the subsequent chapters have been achieved through the processes
and with the structures presented in this chapter.

Note that the focus is not on matters and project outcomes covered by other project work packages and
associated deliverables. In fact, for a comprehensive overview of the various aspects related to creating
impact - at the technology level, the regulatory level, newly developed insights with regards to business
models, etc. - it is recommended to consult the deliverables and reports that address these specific
areas.

Obviously, the creation of impact of STORY cannot be disconnected from the STORY technology
demonstrations. Indeed, within the STORY project, 6 different demonstration cases for energy storage
in different settings - covering industrial and residential environments - and with different local and small-
scale storage concepts and technologies, have been initiated and operated. These cases are presented
in Figure 2.1. For more information on the cases, the technologies applied as well as the obtained
results, reference is made to other STORY reports and deliverables.
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Demonstration of a multi- Demonstration of medium- Demonstration of storage in
energy grid in an industrial scale battery residential district

area Suha, Slovenia, Kranj Lecale, Northern Ireland

Olen, Belgium

Demonstration Li-ion battery Demonstration at residential Demonstration at residential
installed in industrial zone neighbourhood scale building scale
Navarra, Spain Oud-Heverlee, Belgium Oud-Heverlee, Belgium

Figure 2.1. The 6 STORY cases to demonstrate energy
storage technologies in different residential and industrial settings.

In this document, the focus is on the outcomes of reflections, organised at several stages of the STORY
project, that were aimed at identifying project outcomes that have the potential to become a product or
service than can be commercialised. These so-called exploitable results were not restricted to the
STORY technology demonstrations introduced above but have emerged from the wealth of experience
accumulated by initiating and operating these technology demonstrations, as well as the creative
interactions between project partners and Advisory Board members.

In this chapter, more information is given on:
o the STORY Advisory Board
e the learning cycle leading to the identification and evaluation of exploitable results

e within this cycle, the associated process that resulted in the identification of key exploitable
results

e as well as the role of the Advisory Board at various stages, and more specifically in the evaluation
of these key exploitable results

2.2 The STORY Advisory Board

In addition to the generic internal project governance structures and bodies typically created for the
management of large projects (project management team, steering committee, work package team
meetings), STORY has created an additional project body consisting of members that are external to the
project (hence no consortium members). This body, the Advisory Board, comprises experts and
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stakeholders in the field of energy storage, more specifically from the perspective of the implementation
and larger roll-out of energy storage technologies.

The purpose of the Advisory Board is to act as a sounding board for STORY as a project, and more
specifically for the STORY energy technology demonstrations, by providing feedback and direction, in
order to increase the (industrial) relevance of project activities and outcomes, and by contributing to
identifying and evaluating exploitable results (see Figure 2.2).

The STORY Advisory Board

A platform of stakeholders acting as a sounding board for:

STORY demonstrations

STORY as a project

In order to:
* increase relevance and impact of STORY demonstrations
by providing direction and feedback

* contribute to reflections on project activities and focus
in order to increase relevance of project outcomes

* contribute to reflections on exploitable results

Figure 2.2. The STORY Advisory Board.
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It should be noted that the composition of the STORY Advisory Board was defined and managed (to the
extent possible) as to have a balanced representation from a variety of stakeholders (industry, research,
civil society, public institutions, etc.). Furthermore, efforts were spent on avoiding over- or under-
representation with respect to the position in the energy value chain, the geographic representation
across Europe, as well as gender. Finally, the composition was not fixed for the duration of the project
but was optimised as a function of the objectives of the meeting at hand as well as the project phase -
see Figure 2.3.

The Advisory Board composition

* Stakeholders from industry, research centres & academia,
NGOs, federations, public institutions, policy makers,...
> stakeholders = parties that will have an impact or will be impacted
» relevant to energy storage

* Keeping an eye on some balances
» energy value chain
» geographic representation across Europe
> gender and age

Tailored composition: for each meeting, the most suitable
composition was searched for:

> as a function of the objective & topic at hand (explorative & broad vs.
specific & targeted)

> project phase (understanding of needs vs. implementation)

Figure 2.3. The composition of the STORY Advisory Board.

In Table 2.1, an overview of the Advisory Board meetings is given.

Table 2.1. Overview of the STORY Advisory Board meetings.

Advisory Board Meeting June 2016 Espoo Identifying and exploration of needs,
#1 (Finland)  opportunities and challenges for energy
storage.

Exploring the STORY project design and the
STORY technology demonstrations.

Advisory Board Meeting April 2017 Leuven Review on the STORY technology

#2 (Belgium)  demonstrations
Business preconditions and network tariff
design
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- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 646426 Project STORY - H2020-LCE-2014-3



U
STORY

Advisory Board Meeting April 2018 Ljubljana  Review and feedback on the STORY
#3 (Slovenia) technology demonstrations.

Identification of opportunities, applications
and markets for the STORY technology
demonstrations.

Exploration of value blueprints and business
model canvas of selected applications of the
STORY technology demonstrations.

Advisory Board Meeting August- online A range of online sessions, each focussing on
#4 September one specific key exploitable result.
2020

Objective: discussing and hypothesis testing
of the key exploitable results.

Advisory Board Meeting October online The last Advisory Board meeting was

#5 2020 organised as part of the Final Stakeholder
Workshop and Closing Event of STORY. This
event looked at various critical issues for the
roll-out of local energy storage in the future
and also served as a platform for STORY
partners to showcase products and services
they developed or fine-tuned as part of the
STORY project.

More detailed information on the composition of the Advisory Board meetings is provided in the
respective reports. The Advisory Board meetings were designed and facilitated by Prospex Institute

2.3 Thelearning cycle leading to the identification and evaluation of exploitable results

During the STORY project, the information continuously accumulated through the design, initiation and
operation of the 6 STORY technology demonstrations was treated as a valuable source of experience
and knowledge, which was exchanged and discussed within the project consortium as well as the
Advisory Board.
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This interplay between the teams working on the technology demonstrations, the project consortium and
the Advisory Board, created a learning cycle, as depicted in Figure 2.4.

STORY demonstrations

Potential uses (applications, settings) for the STORY
technologies?

Barriers to deployment?

Business models?
* Value blueprint and co-innovation risks?
* Testing of hypotheses

- Key Exploitable Results
Learning points on the demonstration projects? MWEXP

Preparations for
Key Exploitable Results? P

Exploitation and Deployment
Barriers to deployment? *  Value proposition

Business models? *  Specifications
Commercial agreement

Figure 2.4. Graphic representation of the learning cycle leading to
the identification and evaluation of STORY Key Exploitable Results.

As the project progressed towards completion, the nature of the discussions within the consortium and
the Advisory Board shifted - from an initial focus on exploration and problem solving to a focus on
identifying and evaluating applications, markets and (key) exploitable results in the final stages.

2.4 Reflections on key exploitable results within the STORY project consortium

Reflections on how to create impact based on the outcomes of STORY have been part of the
discussions within the consortium, basically at each stage of the project. However, on two specific
instances, the STORY consortium went through a brainstorming session (organised internally) in order to
identify:

e products or services associated to the STORY technology demonstrations, that showed
promising potential to be commercialised (and for which the STORY experience would constitute
a considerable lever)
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e in a broader sense: knowledge accumulated during the STORY project that could potentially be
transformed and valorised as commercial products or services - even if these products or
services would not be associated to the STORY technology demonstrations strictly speaking.

In Table 2.2, an overview of these meetings is presented.

Table 2.2. Overview of the STORY internal meetings on KERSs.

STORY consortium October 2017

meeting,

session facilitated by
Prospex Institute
STORY consortium October 2019
meeting,

session facilitated by
META, as part of the
Support Services for
Exploitation of Research
Results (SSERR)

Graz (Austria)

Belfast
(Northern Ireland)

Exploring STORY outcomes in
order to identify knowledge
and experience that has the
potential to become exploited.

Identification of key exploitable
results

Exploration of selected key
exploitable results, in terms of
problem-customer, product-
market, business model, pitch

These two sessions were instrumental to the identification and subsequent elaboration (in 2020) of the
key exploitable results that are presented in chapters 5 to 8 of this document.

2.5 Therole of the Advisory Board in the review of the key exploitable results

As shown in Table 2.1, each Advisory Board meeting served to exchange experiences and review
STORY outcomes, with a particular eye on the (large-scale) implementation of energy storage

technologies.

Three specific Advisory Board meetings should be singled out, when considering the exploitation of

STORY outcomes (see Table 2.1):

e the meeting held in Ljubljana, April 2018, during which a brainstorming session was held to
identify, discuss and explore applications and markets for the technologies used in the 6 STORY

technology demonstration cases

e the round of online Advisory Board meetings, organised in August-September 2020, in which the
Advisory Board members acted as a sounding board to review the key exploitable results

presented by STORY partners.
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e The final stakeholder workshop and closing event (5" Advisory board) which served as a platform
for STORY partners to showcase their products and services developed or fine-tuned as part of
the STORY project.

While the first of these meetings was explorative in nature, the second was firmly aimed at testing
hypotheses and collecting specific feedback, on a market offering that was elaborated by the STORY
partner while the 3" one was meant as an opportunity for partners to showcase their products and
services to a wide audience.

3 Opportunities and challenges emerging from interactions with stakeholders

3.1 Opportunities and challenges for energy storage

During the first STORY Advisory Board meeting, held in Espoo (Finland) in June 2016 (see Table 2.1), a
brainstorming session was organised with the purpose to identify:

e needs and opportunities for energy storage technologies, as seen from the market place in which
they are active and have experience and area of work of the Advisory Board members

e obstacles and challenges that prevent energy storage technologies from realising these
opportunities, again as seen from the experience of the Advisory Board members.

This brainstorming session was held when the project was in its initial stages, and before the Advisory
Board members were informed on the STORY technology demonstrations.

The answers were subsequently clustered in themes, or issues. In Table 3.1, an overview of the clusters
is presented, together with the underlying opportunities and challenges. Furthermore, the colour coding
indicates if a cluster theme is covered by the STORY project (green colour), not covered (red colour) or
that further consideration was needed at that stage (blue colour).
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Table 3.1. Overview of the main issues related to energy storage technologies as identified by the Advisory Board members.
The issues have been identified as themes for clusters of opportunities and challenges.
(extract from the report on the first Advisory Board meeting)

Market Design  |Opportunities

¢ Connecting market areas

* Aggregators

o Capacity markets

e Market structure(s) + regulatory framework for operating storage

Challenges
e Operational requirements
Lack of market model
Liquid markets
Acknowledge additional value (responsiveness
Focus on profitable cases (Noxx)
Lack of level playing field
Fair market design
No market pull (end user)
Missing economics without subsidizing
Heat markets are undefined and do not favor distributed assets
Business models (where’s the money)
Subsidies / incentives
Market structures do not fit with new technologies (e.g. definitions
for balancing markets

* No market design for trading with local storage to optimize grids.
Staraae is naot an allowed comnonent in arid investment

Network Opportunities
Management « Neighbourhood energy balancing
TSO Network balancing
Voltage support on distribution net
Load following
Frequency regulation
DSO small scale reserve
Provision of reactive power
(Office) buildings demand response
Super markets (solar local) + demand side
A part of LVDC solutions

Obstacles
o OPEX vs CAPEX for DSOs => no incentive to reduce costs
e Legacy infrastructure
e Legacy IT systems
e |T security
* No standard for information exchange to operate distributed
storage
Control (comms) tech & cost
System complexity & control
Lack of standards / interoperability
Integration of technologies
Storage connection costs are high

D9.7 SPECIFIC DEPLOYMENT ORIENTED REPORT Public Page 15/ 48

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 646426 Project STORY - H2020-LCE-2014-3



I
STORY

Network Cost  |Opportunities

e Cut transformer peak loads

Option to reinforce distribution grid
Contribution to flexibility in energy system
Reducing grid investments => flexibility
Remote location grid access enabling
Reducing peak demand (offset high cost)

Regulatory 5 sub clusters:

1. EU Level Playing field
Opportunities
« Differentiated per country — ability + needs
e Creating EU level playing in regulatory framework

2. Barriers in taxation / tariffs
Obstacles
e Lack of fair grid tariffs for storage

Double taxation
Net metering kills business case
* Regulatory obstacles (e.g. taxes + surcharges)

3. Agility (partially being addressed — pariially to be considered)
Opportunities

e Asia-Europe speed!
Obstacles

¢ Regulatory jungle leading to small scale

* Network regulation to be updated

¢ From vision to strategy formulated?

* Regulatory risk / synchronize with local / EU regulation / fast
market
Regulatory slowness
Regulation as enabler?

4. Division of roles
Opportunities

e Need clear role for storage in regulatory framework

e Need clear role for DSO related to storage in regulatory framework
Obstacles

e Meeting commercial interests of individual stakeholders

5. Boundary of roles
Obstacles

¢ Protectionism
DSO unbundling is incomplete — risk of market distortion
Sharing of storage in a community is not allowed
DNO liability
DSO needs are local — what if market won’t provide
Competition by grid operators
DSOs: allow to own, use, operate storage
DSOs possibility to own and operate storage facilities
DSOs should NOT be allowed to own + operate storage
Kickstart role DSOs
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Business Models

Change Obstacles
¢ Raising awareness — education
¢ Resistance to change — “never change a winning system’
Longterm — Obstacles
shortterm e Consumer solutions vs professional solutions
mismatch e Warranties (suppliers)
» Long quarantees (15 vears) in DSO / TSO systems
Innovation / Opportunities

+ Need medium / large scale demos of new technologies
Minimizing societal cost of energy transition

Reliability (insurance)

More economics => supports storage

Reduce costs of technology

Africa / Asia

Locality (industry as energy production)

Interim product management in industrial processes

Obstacles

o Storage solutions are designed for 1% world problems
Cost sharing models for multi-use storage do not exist
Reducing cost per kWh / kJh
Storage technologies have high unit costs
Cost of storage technologies outweighs market benefit
Yet to become (mostly) economic
Industry / regulator forget end-customer
Additional transaction cost vs lower cost to end-user
High cost of technology
Cost of storage (economies of scale)

Legacy Business
Models

Obstacles
* Legacy business models
¢ Fear of devaluing storage capacity of vehicles
e Lobbyists? Stakeholders? Winners / losers?

Access to funding /
capital

Obstacles

e Lack of funding for small entities (SMEs)
Investor appetite for risk
Investment stability
Derisking investment
Payback expectations (investors)
Investor understanding (risk)

CO2 Targets

Opportunities
e Renewable energy production
Buffering solar / wind
Optimise PV
Wind & renewables
Reaching climate targets (helping deployment of RES)
Match demand & production
Heat network balancing with residual heat
Intermodal energy conversion
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¢ Maximise efficiency in renewable energy

Obstacles
e Dimension of electricity storage
e Environmental concerns
e Lack of large scale seasonal storage
e Sub-optimisation with self-consumption & grid dependence

Definition Obstacles

» 'Double’ charging (network charges + levies)

Lack of license category

Definition < ownership

Quantify value across system

Regulatory uncertainty

Lack of understanding about the systemic value of storage in
community

If technology — which?

Storage is the same as or different from production? (Double tax)
e Technology or LCE market driven?

Safety Obstacles
e Safety: end user, DSO, IT, etc.
¢ Standards + lifetime safety

Transport Opportunities

¢ Vehicle Charging Station boosting

e Environmentally friendly transport / ships

¢ Mobility / vehicles

e Electric vehicles => CO2 reduction

e Vehicle 2 Grid (V2G)
Obstacles
Vehicles are not interconnected
Charging stations to no have V2G capabilities built in
The rail network is disconnected from the overall network
Railways face transmission losses if participating in other grids

Grid — Security of |Opportunities

Supply ¢ Network Quality
European perspective in grids
Increase quality of supply & security
Balancing generation asset output
Infrastructure security / reliability
Grid stability => primary responses
Grid level
Manage interruptions
Peaker units => increase generation cost
For DSOs to ensure security of supply and grid stability
Security of supply
Energy security (no need for Gazprom)
Africa (large grid)
Buffering small scale hydro generation
Unclustered Obstacle
e Uncertain technology landscape
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The following three themes were considered of major relevance to the STORY project:
e Market design
e Network management & network costs
¢ Regulatory aspects.
Subsequently, each of these three clusters were analysed by the Advisory Board members in terms of:
e What is the cluster about - main opportunities and challenges?
¢ How can STORY contribute to address these opportunities and challenges?

In Figure 3.1, an impression of the type of outcome (partial results) that was created is presented.

A flavour of the outcomes
(Market design)
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Figure 3.1. Impression of the analysis of the cluster theme “Market Design” (partial outcome).

3.2 Potential applications and markets for the STORY Technology Demonstrations

During the third STORY Advisory Board meeting, organised in Ljubljana (Slovenia) in April 2018 (see

Table 2.1), a brainstorming session was organised with the purpose to identify applications and markets
for the STORY technology demonstrations.

Impressions of the type of outcomes are presented in Figure 3.2 (applications and markets).

D9.7 SPECIFIC DEPLOYMENT ORIENTED REPORT Public Page 19 /48

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 646426 Project STORY - H2020-LCE-2014-3



il
STORY

A flavour of the outcomes...
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Figure 3.2. Impression of the brainstorming on opportunities and potential
markets and applications of the STORY Technology Demonstrations.

The list of potential markets and applications that have been identified is presented in Table 3.2.

Table 3.2. Overview of the potential markets and applications identified for each
of the 6 STORY Technology Demonstrations during the third Advisory Board Meeting.

STORY Technology Demonstration ‘ Potential markets and applications
Demo 1 & 2 - Residential building e Local Energy Communities, with application of
(Oud-Heverlee, Belgium) a variety of energy storage technologies
Demo 3 - Li-ion battery in an industry zone e Farmers
(Nevarra, Spain) e Parking lots
e Secure power supply
Demo 4 - Compressed air ¢ Remote communities
(Lecale, Northern Ireland) e Former mining areas (existing infrastructure)

e Hydraulic wind turbines + CAES (avoids
electric losses)

e CAES for decreasing RES variability
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STORY Technology Demonstration Potential markets and applications

Demo 5 - Medium-sized Battery e Local Energy Communities (LEC)
(Suha & Kranj, Slovenia) e Temporary / seasonal needs
e Remote areas
System management
High energy users (non-residential)

Demo 6 - Wood fired Boiler, coupled to ORC e Other waste streams (instead of waste wood)
(Olen, Belgium) as fuel

Food manufacturing industry

Olive oil production (agricultural waste)

Cattle farms (in combination with biogas
digester)

For some of these applications, a further brainstorming was organised, more specifically to:

e map and analyse the ecosystem of actors that would need to be aligned for that specific
application. To this extent, the concepts of Ron Adner! with respect to the value blueprint, with
co-innovation and adoption chain risks, have been used

e develop a preliminary business model for that application or market. For the analysis of the
business model, the Business Model Canvas, as proposed by Alex Osterwalder? has been used.

Impressions of these are presented in Figure 3.3 (value blueprint with indication of risks, for the
application of Local Energy Communities), and Figure 3.4 (business model canvas for the case of
Renewable Energy Supply for cattle farms).

1 The Wide Lens, a new strategy for innovation, Ron Adner
2 Business Model Generation, Alex Osterwalder and Yves Pigneur, Wiley (2010)
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A flavour of the outcomes
(value blueprint and risk analysis of LEC)
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Figure 3.3. Outcome of the exercise on the value blueprint,
for Local Energy Communities (third Advisory Board Meeting).

A flavour of the outcomes
(business model canvas for RES for cattle farms)
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Figure 3.4. Outcome of the exercise on the Business Canvas Model
for the application of energy storage in cattle farms (third Advisory Board Meeting).
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These exercises contributed to a better understanding of the stakeholders associated to the adoption,
deployment and exploitation of energy storage technologies, as it became clear that the list of
stakeholders is much larger than a list of those identified from a narrow supplier-customer perspective. It
indeed includes authorities and instances that have to deliver permits, insurance companies, investors,
media, opinion makers, policy makers, installers, regulators etc.

Obviously, as these outcomes were the result of one brainstorming session, they cannot be considered
exhaustive, nor complete or final. The main added value of the exercises was that they contributed to
the identification of opportunities to deploy the STORY technology demonstrations, as well as to trigger
the networking capacity of the Advisory Board members (when spotting existing opportunities).

For a more comprehensive overview of the arguments that have appeared during the discussions and
the work sessions, reference is made to the report on the third Advisory Board meeting.

3.3 Issues identified during the work on the STORY Technology Demonstrations

The work carried out when initiating and operating the STORY technology demonstrations generated a
wealth of experience, insights and learning outcomes. These have been reported in other reports and
deliverables. In this section, some aspects have been singled out.

3.3.1 Residential applications

Many residential applications, such as (forms of) Local Energy Communities, require the support of the
residents.

Often, these residents are open to the idea of energy storage as part of a picture that fits enhanced
sustainability, renewable energy sources etc. Yet, the creation of a Local Energy Community goes
beyond the technological aspects (the local grid, the monitoring devices, the local storage options, power
generation and consumption, etc). It involves active work on the social dimension, the human side of the
“community” in the Local Energy Community. This requires dedicated efforts and time.

This is certainly the case as long as interoperability issues and conflicts continue to exist. Households do
not want to be bothered with technological issues regarding the provision of energy. Also, families have
certain routines with regards to comfort and available energy and they have expectations to continue
these routines.

This is especially the case when residents have a hassle-free alternative (e.g. the standard grid
solution).

3.3.2 The need for energy technology integrators

In order to exploit the potential that can be achieved through energy storage, often different existing
technologies have to be integrated. However, as suppliers of these energy technologies
(understandably) reason from the perspective of their specific technology, its control logic, its
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requirements and specifications, they are not always in the best position to understand what will happen
when their system is coupled to another technology.

Control algorithms of different systems might interact when systems are connected, the required
specifications as a stand-alone system might differ from those needed when coupled to other
technologies, etc.

In fact, there is a need for parties that are able to liaise with a range of energy technology suppliers, and
that have the competences to design an energy storage solution from an integrated perspective.
Without these competences, the uptake of integrated energy storage solutions risks being hampered by
investments that fail to deliver, resulting in negative experiences and a bad image.

4 Developing and testing Key Exploitable Results

4.1 Overview of the Key Exploitable Results

As explained in Chapter 2, a number of exploitable results have been identified, in successive and
iterative stages. The most promising ones, the so-called key exploitable results, are listed in Table 4.1,
together with the STORY partner that has taken the lead in the further elaboration of the idea.

Table 4.1. Overview of the STORY Key Exploitable Results.

Identifier STORY lead partner Key Exploitable Result

KER-1 BaseN A platform for the Industrial Internet of Things
KER-2 VITO Energy content of water storage tanks
KER-3 CENER Energy management system

KER-4 B9 Excess electricity to green hydrogen

4.2 Development of the Key Exploitable Results

The 4 Key Exploitable Results have been further elaborated by developing a package containing the
following elements:

e an introductory presentation to “pitch” the offering, depicting the problem being addressed, as
well the offering including its benefits

e an analysis and description of the value proposition
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o the list of specifications related to the offering
e indications on the proposed type of commercial agreement

When elaborating these packages, several of the learning points and models used and practiced during
the meetings in Ljubljana, Graz and Belfast have been applied.

4.2.1 Pitching the offering

The introductory presentation used to “pitch” the offering depicts the problem being addressed, the target
markets, how current/alternative solutions approach the problem and how the offering addresses the
problem (in a better way).

4.2.2 The value proposition

In order to further elaborate the offering of the Key Exploitable Results, the Value Proposition canvas as
proposed by Osterwalder® has been used. In essence, this model focusses on the central portion of
Osterwalder's Business Model Canvas used during the third Advisory Board meeting (Ljubljana, 2018 -
see Chapter 3).

In the Value Proposition Canvas, an analysis is made of the profile of the typical target customer
(segment) for the offering, in terms of:

e the activities the customer is doing (relevant for the offering) (the so-called customer jobs)

o the difficulties or barriers the customer is experiencing when carrying out these activities (the so-
called customer pains)

e the hopes and aspirations of the customer (the so-called customer gains).
Subsequently, the offering is elaborated in order to mirror the above three fields including:

e aspects/items that address the customer pains: pain relievers

e aspects/items that aim at delivering on the hopes and aspirations: gain creators

e the products and services that constitute the core of the offering as they address the customer
jobs.

The resulting offer constitutes a more refined value proposition compared to a product or service that
has been defined in a straight-forward manner, only considering the customer jobs. The Value
Proposition Canvas is presented in Figure 4.1.

3 Value Proposition Design, Alex Osterwalder et al., Wiley (2014)
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The Value Proposition

Value Proposition Customer Profile

Gain creators

Products
& services

jobs :
S
il ©

Pain relievers

S8

Customer

Figure 4.1. The Value Proposition Canvas used for the analysis
of the offering of the Key Exploitable Results.

4.2.3 The list of specifications

The list of specification covers the market and technical specifications that are relevant for the proposed
solution and the target market. These can include a.o. technical specifications (physical dimensions,
performance, power, etc.), hardware requirements, compatibility or interoperability aspects, (data)
protocols etc.

4.2.4 The commercial agreement

Indications on the commercial agreement cover:
e Type of transaction: sale, lease, licensing model, subscription model
e Commercial conditions: indications on financial terms and conditions

e Other items covered by the proposed agreement such as: warranty, insurance, updates, data
protection, servicing/maintenance, etc.

4.3 Testing Hypotheses with the Advisory Board

4.3.1 Hypothesis testing for the Key Exploitable Results

In order to check the validity of the offerings of the different Key Exploitable Results, as elaborated by
the respective STORY partners, it was decided to use the Advisory Board as a critical sounding board,
aimed at testing and validating several hypotheses underpinning the offering, leading to questions such
as:
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e Are the target customers indeed experiencing the problems as perceived - today or in the future?

e |s the Value Proposition sufficiently attractive? Are the customer jobs, pains and gains indeed the

ones that matter?
e |Is the list of specifications complete?
e |s the proposed commercial agreement in tune with the market requirements?
e How does the STORY Key Exploitable Result compare to competing solutions?

The approach of hypothesis testing is in line with the concept of lean innovation, and the STORY
Advisory Board constituted a perfect platform for this critical review of the offerings that had been
formulated.

4.3.2 Overview of the Advisory Board meetings to test the Key Exploitable Results

During the summer of 2020, several online meetings were organised (STORY partners leading the Key
Exploitable Results, together with Prospex Institute), to elaborate the Key Exploitable Results in terms of

the Value Proposition Canvas, the list of specifications as well as the proposed type of commercial
agreement for the offering.

For each of the Key Exploitable Results, a separate Advisory Board meeting was set up, with
participants (Advisory Board members) selected specifically for their interest (including potential
commercial interest) or relevant knowledge on the offering at hand.

In Table 4.2, an overview of the Advisory Board meetings is presented.

Table 4.2. Overview of the Advisory Board Meetings held to discuss the STORY Key Exploitable Results.

Date Advisory STORY lead KER Participants
Board Meeting partner
KER-1 |26 August 2020 |BaseN A platform for the Industry players, DSOs and
Industrial Internet of customer protection groups.
Things
KER-2 |2 September VITO Energy content of European associations,
2020 water storage tanks researcher, DSO network
group.
KER-3 |2 September CENER Energy management |Industry players, customer
2020 system protection groups, researchers.
KER-4 |28 October B9 Energy |Excess electricity to N/A
2020 (TBC) green hydrogen
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5 KER-1: A platform for the Industrial Internet of Things (BaseN)

5.1 Participants in the Advisory Board Meeting

Offering: A platform to support the Industrial Internet of Things

Participants

e Jukka Paananen, SVP Sales e Industry players, DSOs and customer protection

e Topi Mikkola, Senior Software Engineer groups.

e  Sonja Pdyry, Communications Officer

5.2 Introduction to the offering

BaseN Platform is a full stack solution allowing to develop and run customers' entire operations on
BaseN. It offers out of the box tools for real time collecting, storing and analysing data in massive scale.
BaseN can either offer the entire full stack - from data collection devices and networking to visualization
and analysis - or can integrate to existing systems in a GDPR compliant way. BaseN Platform offers a
set of APIs and JavaScript/Ul libraries to enable customers to create their own Ul and analysis.

The system itself is scalable and built for very high reliability, as needed to monitor mission-critical
customer systems. An on-call 24/7 engineering team is always available to guarantee uninterrupted
services. Current customers range from big telecom operators to large enterprises.

BaseN also serves customers in the construction and smart energy business using the same system to
monitor both customers' internal networks and services, while also providing end-user applications and
services. More information is given in Figure 5.1, in which the introductory slides, used by BaseN to pitch
their solution, are presented.
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‘Smart households with heterogeneous
equipment, access via mobile devices.
Household, apartment complex and
district monitoring

Communications infra monitoring
Substations and other Scada systems
Not only monitoring, but checking that
systems work, water is not leaking
KPIs and reports

Billing and landlord

* Amcor’s production energy management runs on
BaseN Platform - a new kind of accuracy and
efficiency across production lines is enabled

BaseN Platform perfectly adjust to Amcor’s
constantly changing factory environment with
new customers and raw materials coming in on a
daily basis

Amcor steadily expands its use of BaseN
Platform for the most mission critical, core
business areas

Basel

BaseN Platform: Industrial Internet of Things

Story Advisory Board, August 2020

Core platform to enable visibiiity on building construction projects
mbining a jobsite access control system with a worker database for
increased site security and efficiency

More than 100.000 workers and assets already on BaseN Platform
Aflexible and scalable system that is easy to deploy

Powerful analytics and correlations to increase construction efficiency
and security

Retail warehouse inventory tracking, with automatic order creation
based on thresholds of volume of goods monitored real-time through
RFID or bar code tags

Basen

Jukka P: en
SVP, Sales
jukka.paananen@basen.net

BaseN Corporation
Salmisaarenaukio 1
00180 Helsinki
Finland

www.basen.net

Basen

We control the full value chain
in order to provide maximum
scalability, fault tolerance and
security

Our team has more than 150
years of combined networking
and distributed systems
experience

We do it cost-efficiently

If there is a sensor, we can monitor it
Out of box time series analysis
APIs for integration
- m
~ Workforce management
~ Provisioning
Overviews and drill-ins
Different views

Soft real time alerting

Basen

Built for high reliability
Scales to your needs
~  Performance added on the fly
~ Costper usage

Platform monitored, 24/7 on-call engineer
Use out of the box

Build your own solution with standard javascript

Integrate existing system
Hardened system, regularly audited
GDPR compliant

Figure 5.1. Introduction to the offering proposed by BaseN (problem statement and proposed solution).
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5.3 Value Proposition

The value proposition canvas as presented by BaseN is shown in Figure 5.2. Note that:

e at the right side of the figure, the analysis of the target customer is shown, in terms of customer
jobs (activities relevant for the value proposition), customer pains and gains;

e at the left side, the figure shows the corresponding pain relievers, gain creators and products &
services - together constituting the value proposition.

Reactions from the participants to the Advisory Board meeting have been recorded as digital
post-it notes and are presented in Figure 5.3.

BaseN Value Proposition

Basel
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Figure 5.2. Value proposition canvas of the offering of BaseN.
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Will the profile The financing and

be suitable regulatory model
of DSO tend to
enough to
X promote
serve DSO S investment over
purposes? operation costs.

Figure 5.3. Value proposition canvas of the offering of BaseN,
with the yellow post-it notes indicating the feedback from the Advisory Board.

5.4 Market specifications

The market specification as presented by BaseN are shown in Figure 5.4. Reactions from the
participants in the Advisory Board meeting have been added as digital post-it notes.

The main concern for How |0ng Can customers
household was that
o ———— would we define how

interference with their store the data? often the data

energy consumption .
(what will be done with WOUId it be fOf' should be read

this data?) free? by the platform?
—_‘

Market specifications B n
—_— dase

Either Software as service platform from BaseN's public cloud, or an
in-house installation in customer's premises

Customer owns all data and algorithms they provide
Either BaseN can do service design or use customer's specs

Offer low level Customer can do their own coding or BaseN can provide coder
out of the box Necessary protocol support can be added (currently thousands of
. device templates)
SRS Separate testbed can be provided in test cloud
templates Customer can resell service
T —
Figure 5.4. Market specifications as presented by BaseN.
D9.7 SPECIFIC DEPLOYMENT ORIENTED REPORT Public Page 31/48

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 646426 Project STORY - H2020-LCE-2014-3



VUG
STORY

5.5 Commercial agreement

More information on the type of commercial agreement as presented by BaseN is shown in Figure 5.5.
Reactions from the participants in the Advisory Board meeting, together with reflections on items that,
according to the participants, need to be covered in the commercial agreement, have been included as
digital post-it notes in Figure 5.6.

Commercial agreement B asen

Full SaaS/PaaS model

Can be branded to customer as white label service

Payment per usage for data stored and processing resources used
Includes constant platform development and upgrades

24/7 monitoring of platform functionality

Security can be audited by customer or neutral 3rd party

Figure 5.5. Components of the commercial agreement associated to the offering, as presented by BaseN.
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What are the top 3 items that need to be part of the commercial agreement?

This points

Commercial agreement
If the customers can — Basel h
submit their own are enOUg
- + Full SaaS/PaaS model .
ideas for new + Can be branded to customer as white label service at th I s
functionalities for + Payment per usage for data stored and processing resources used
= * Includes constant platform development and upgrades .
the platform and if = 24/7 monitoring of platform functionality p Ol nt

* Security can be audited by customer or neutral 3rd party

they have their own

private profile. | —
T —
This platform has
integration with other
legacy systems (e.g. DSO
perspective) they have and
Educating can create difficulties.
When upgrades in one
people to system can require update
inspire them to in another system.
be more energy T ———
efficient.

Figure 5.6. Feedback from the Advisory Board members
on the commercial agreement presented by BaseN.

D9.7 SPECIFIC DEPLOYMENT ORIENTED REPORT Public Page 33 /48

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 646426 Project STORY - H2020-LCE-2014-3



1/
STORY

6 KER-2: Energy content of water storage tanks (VITO)

6.1 Participants in the Advisory Board Meeting

Offering: Energy content of water storage tanks

Participants

e Johan Van Bael (Activity Leader Optimisation e European associations, researcher, DSO network
Thermal Energy Systems) group.

e  Erik De Schutter (Business Development
Manager)

6.2 Introduction to the offering

With the increased complexity of energy systems, it is becoming vital to monitor the energy content of
thermal storage systems in order to optimally operate them and integrate them into the energy
management systems. Within VITO/EnergyVille, we have developed methods to determine the state of
charge of different thermal energy storage techniques. Those techniques include small water and larger
water storage tanks.

The method proposed is able to determine the energy content of the storage tank with the lowest
number of sensors. This reduces investment costs in monitoring equipment while keeping the accuracy
high. In order to reach that goal, we use a combination of a model and input from a limited number of
sensors at different optimal selected locations within this storage system. Next, a series of tests to
characterize the storage type is performed. The outcome is an algorithm that is able to predict the
energy content of the system with the lowest number of sensors.

To exchange the data, a specific API has been developed and tested within the H2020 project STORY.
The following data are sent to the API:

e total volume of the storage tank

e maximum temperature of the storage tank Tmax (°C)
e minimum temperature of the storage tank Tmin (°C)
e number of sensors

e position of each of the sensors

e height of the storage tank

e temperature data of the sensors (°C)

o electrical power of the storage tank (if applicable).

Based on these data, the algorithm calculates:

D9.7 SPECIFIC DEPLOYMENT ORIENTED REPORT Public Page 34 /48

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 646426 Project STORY - H2020-LCE-2014-3



STORY

e Amount of water that can be delivered at or above the comfort limit
e Amount of energy that can be stored.
Note that the method is patent protected:

SOCESS (State of charge estimation of energy storage systems). Application number: EP 16 207
504.8. Inventor: De Ridder F., Van Bael J. et al., Submission date: December 30th, 2016. This patent
describes a method to estimate the state of charge of heat buffers. This innovation will be most useful in
the determination of the state of charge of the heat storage system.

The slides used by VITO to introduce their offering are presented in Figure 6.1a & b.

Energy content of water storage tanks s TM‘O RY Energy content of water storage tanks s TLO RY
Why needed? [ ] Why needed?

+  Alot of water storage tanks are equipped | +  Some applications use a lot of sensors
with only one temperature sensor " Large-scale water storage tanks for CHP in
reenhouses

~  Electric hot water heaters. o
~ Tanks for solar collectors - Ee
- o * Advantage:
- Advantage: ~ Muliple sensors give detaled overview of the
temperature of each of the layers i the tank
~ Could be used for smart conirol

+ Disadvantage

Energy content of water storage tanks s T‘O RY Energy content of water storage tanks S Y“O RY
VITO solution VITO solution - procedure
* Combination of a limited number of sensors and a model of the tank * Starting with detailed testing of the storage tank

* Including flow meters and temperature sensors
v
T

Figure 6.1a. Introduction to the offering of VITO (problem statement and proposed solution).
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1 0
Energy content of water storage tanks s TLO RY Energy content of water storage tanks STORY

VITO solution - procedure VITO solution

+ Reducing number of sensors (no flow meters, only temperature sensors) + Cloud application (API — Appli ing Interface)

*  Optimal Iocaliin of sensor
(| Vi
-l g
yd

/

4

uuuuuuuuuuuuuuuuuuuuuuu

0 [
Energy content of water storage tanks STORY Energy content of water storage tanks STORY
VITO solution VITO solution
+ Tested solution (Story-demonstration project in Oud-Heverlee) + Used in our VITO-Building Energy Management System

+g@l

uuuuuuuu

0 0
Energy content of water storage tanks STORY Energy content of water storage tanks STORY

VITO solution Contact

+ Implemented in our district heating network controller STORM

EnergyVille/VITO
Erik De Schutter
Business Development Manager
erik.deschutter@vito.be

EnergyVille/VITO
Johan Van Bael
Activity Leader Optimisation Thermal Energy Systems
johan.vanbael@vito.be

Figure 6.1b. Introduction to the offering of VITO (problem statement and proposed solution).

6.3 Value Proposition

The value proposition canvas as presented by VITO is shown in Figure 6.2. Note that:

e at the right side of the figure, the analysis of the target customer is shown, in terms of customer
jobs (activities relevant for the value proposition), customer pains and gains;

e at the left side, the figure shows the corresponding pain relievers, gain creators and products &
services - together constituting the value proposition.

Reactions from the participants to the Advisory Board meeting have been recorded as digital post-it
notes and are presented in Figure 6.3.

D9.7 SPECIFIC DEPLOYMENT ORIENTED REPORT Public Page 36 /48

- This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 646426 Project STORY - H2020-LCE-2014-3



Value Proposition

Energy content of water storage tanks

vz
STORY

Customer Segment |

Water storage supplier / manufacturer I

1 Better market interaction of HP/
CHP/ORC

Cloud
solution

Limited number of

Lower Opex thermal
network

N

Better insight in the energy

content of the storage

Can be extended with
BEMS and DHC controllers

Try to be
the best in

gain?

S —

Are the storage
manufacturer the
prime customers
for this solution?
(e.g. Integrators)

Is the real gain
with storage
person or instead
with the operator
of the heat
network?

—

The cost of
data is often
neglected
(total cost of
data handling)

Vae Aroposton

Customer Segment ‘

the market
sensors needed Detailed insights in APl is easy to use
stored energy Cloud application e LTS
Products profit of my product
for the shareholders
Parametrized model $ -
- fast set up No internal | Lack of expertise in A
testing of | i) Improve value
storage | | proposition for my
G clients
lear inpu | d ti
for control Reduced amount of sensors c‘é‘r)xzﬁneizga?abtl:s:s
pesced of storage
—_—
Hard competition in
Improved revenue / reduced e marker
| Opex for the clients
11.10.2U2U 1o
Figure 6.2. Value proposition canvas of the offering of VITO.

P iz Are these 0
flexibility provided gainsina Energy content of water storage tanks STORY
by the solution to relevant
the dhc network > "
be exploited as a amount?

Water storage supplier / manufacturer ‘

Better market interaction of
b Better insight in the energy
content of the storage
Clowd Lower Opex
solution Pt i Can be extended with
BEMS and DHC controllers
Uimited number | can
of sensors needed
Detalled insights in :l:: :asv l:‘ T: Increase revenue and
Products I pplic: profit of my product
for the shareholders
Parametrized & —
model - fast set up No internal Lack of expertise in A
tasting ot smart control Jrmgeove value
storage ‘ proposition for my
dlients
o oot Reduced amount of sensors Complex i thee
control | consuming lab tests
eeded of storage
J
Hard competition in
Improved j /reduced the market

Figure 6.3. Feedback from the Advisory Board (yellow post-it notes)
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6.4 Market specifications

The market specification as presented by VITO are shown in Figure 6.4.

API Application Performance Interface @
Client request : json format

total volume of the boiler (1) number

maximum temperature of the Number
storage (°C)

Tmax > Tmin
minimum temperature of the number
storage (°C)
number of sensors number

SO EO S Array with position of M sensors Array with numbers

tem) The length of the array is equal to the number of sensors M.
First element is the sensor at the lower height and last
element is the sensor at the higher height.
The position of the sensors is <=height of the storage.
Height height of the storage (cm) number

temperature measured by the m Array with numbers

o
sEnsots (7C] The length of the array is equal to the number of sensors M.

First element is the sensor at the lower height and last
element is the sensor at the higher height.

electrical power of the storage P number
(kw)

electrical efficiency of the storage number
"

o
3
o

Unique identifier generated by the number
Client

Unit used for expressing energy string

Amount of energy that can be injected number
as heat (units: energy [kwh/J])

SOC - energy content
unit Unit used for expressing the state of string

charge

value Amount of water that can be delivered number
at or above the comfort limit (units:
energy [kWh/J])

Figure 6.4. Market specifications as presented by VITO.
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Reactions from the participants to the Advisory Board meeting have been added as digital post-
it notes, presented in Figure 6.5.

Making sure that we
address any risks
linked with legionella.
(can the system
guarantee that a
certain temperature
range is maintained)

T ——

On the consumer
information sheet
there should be a link
to a source explaining
the different numbers.
(additional information)

For the US there
might be a point
of including
imperial
measurments.

You could add
details about the
control system or

the number of

sensors substituted
by using this model

Figure 6.5. Feedback from the Advisory Board on the specifications presented by VITO.

6.5 Commercial agreement

With respect to the type of commercial agreement that would be used for its offering, VITO
preferred to use the Advisory Board to address a series of questions. The questions are
presented in Figure 6.6, the reactions from the Advisory Board members are presented in

Figure 6.7.
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Questions

* What is the added value for you as an energy storage provider?
*  Which customer pain/worry would solve this primarily?
*  How to put the product in the market?
— As input for control of thermal systems / BEMS?
- Included in BEMS / DEMS / STORM
* Is API the best approach?
— Alternatives are
* embedded software
* Source code selling
* What are pricing methods you are willing to work with?
— License per year per product
— Cost per access
— Other
* Are you already part of DEMS or BEMS initiative?
*  Who qualifies as an energy storage provider who may be interested in it?
1+ 1oinamed companies)

Figure 6.6. Questions from VITO to the Advisory Board members, to better develop the commercial agreement.

The system has to be

API: | think source
code selling would
probably not be
the best
approach.

What kind of
security do
you have for
the software?

You should have

connected to other control

systems you can either
develop a complete

platform for control or you
should be looking for an

industrial partner who can

develop this (e.g.
integrator)

—

the added value
should focus on
peak shaving and
flexibility provision
and how this can be
integrated with
BEMS

—

Big players: e.g.
Siemens, Microsoft,
Samson AG,
Thermaflex

SMEs working in
niche markets,

—

You could present
your solution to
our members
(manufacturers).

m“:iz'e P”C”‘lgd The Future of Thermal
methods. | wou : A s
SUgaest [OBKAR SEIT erds, taking pIaAce @gltally
companies and look at in November. It is aimed at
how they are selling Scandinavian stakeholders
their products. and there are several
"exhibition" slots that
might help you target
industrial customers

T ——

Figure 6.7. Reactions from the Advisory Board members to VITO's questions on the commercial agreement.
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Finally, in Figure 6.8, we present the reactions from the Advisory Board members to the question
on top priorities that need to be covered by a commercial agreement regarding this solution.

- For product

development how ) .
can you guarantee How the solution is
the sustalned sold is important. A
support to industry?
(as a research permanent sale model
institute) would be preferable to

a subsciption based

model to guarantee a

- Constant customer base
updates

(security, “—

efficiency)

Figure 6.8. What are priorities for a commercial agreement on the proposed technology?
- Reactions from the Advisory Board members.
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7 KER-3: Energy Management System (CENER)

7.1 Participants in the Advisory Board Meeting

Offering: A platform to support the Industrial Internet of Things

Participants

e Faisal Bouchotrouch e Industry players, customer protection groups,
e Clemente Gilardi researchers.

7.2 Introduction to the offering

The introductory slides used by CENER to pitch their solution, are presented in Figure 7.1.

Furthermore, CENER gave a real-time demonstration of their technology solution to the
participants in the Advisory Board meeting.

P cener e

Microgrids: EXPERIENCE AND PROBLEMS FACED G

- Different solutions for different microgrids Sl

- Bespoke devel for each installation (different el different ci e
solutions) sy
- Lack of dardization in terms of ication protocol T +34 948 25 28 00

- Lack of customers/integrators expertise / Isaac Newton,

- Troubleshooting probl (c ations) Pabellén de ltalia
I. . = N + . 41092 Sevilla, Spain
- High cost in terms of microgrids development, set-up and Maintenance T:+34 902 252800

NO COST COMPETITIVE/EXPENSIVE SOLUTIONS
RESULT: S
- Development of an EMS/SCADA almost plug and play solution

T e o
= e e,

Figure 7.1. Introduction to the offering of CENER (problem statement and proposed solution).

7.3 Value Proposition

The value proposition canvas as presented by CENER is shown in Figure 7.2. Note that:

e at the right side of the figure, the analysis of the target customer is shown, in terms of
customer jobs (activities relevant for the value proposition), customer pains and gains;
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e at the left side, the figure shows the corresponding pain relievers, gain creators and
products & services - together constituting the value proposition.

Reactions from the participants to the Advisory Board meeting have been recorded as digital
post-it notes and are presented in Figure 7.3.

VALUE PROPOSITION CUSTOMER SEGMENT
— Easy to Reconfigure
or
ey WESE—=
tieterical Dty ‘and Web Services. -
Gain Creators Gains | Reaktime Monitoring.
Save Development
Alid iitailatioh.Tis. Access to Historical Data
N [M . <
MANAGEMENT ‘Simpiifcation of troubloshooting w" grtem
e QO Lt Performance Reports. e
Products ] Customer
& Services to customers. e Job(s)
' = Complexity of handling different
II'II‘ communication protocols. nd Power Electronics
— ‘Manufacturers
Reconfigurable System. Difficulty in Integrating multi-vendor
{ ‘equipment.
Pain Relievers Pains Plants End Usors
Multiple Energy Management b i
f Strategles to Choose. Heaioradivos BB et
tntol f Protocols Supported. ey
Technologles to Set-up.
,‘, SEE SR SES.c. Clemat | Natamosko S Gobiemo

de Navarra

Figure 7.2. Value proposition canvas of CENER'’s offering.

Every customer How are the
has specific difference
technical between the VALUE PROPOSITION CUSTOMER SEGMENT
requirements with equipment of
which you must different vendors
comply handled? -
Recoatigursor
_—*‘;u " gy
—— Wb Saricon.
I | Gain Creators. Gains. Reai-time Monitoring.
feclite How many LI E"" hewnte |« o
needs to be distributed e - ~
—— o e Sstem
easy to generators Svsem QO s —— negrators
. Products
configure can be added P ittt s ot
— — 0.
lla
Reconfigurable System.
Could you Expand the
Intodtice ‘ offering: . Pain Relievers
. ntegration of
more dynamic g ang pn——
solutions than cooling in gain
batteries? creators. Oifferant Communication
Ut 7 Eauipment ofDiferent
Techmtoges o St e
Can you elaborate
on the
simplification of
the More than 90% You should s .
troubleshooting of the projects consider virtual £ Pl S There isn'ta
process? we need to Have you seen power plants as microgrids of users and itis huge difference
make some such a solution a market not really an EMS. As 50 far between VPP
— N . they are working on and micro grids
configurations on the market competitor balanceresponsibilty in £
already? their pilot

Figure 7.3. Feedback from the Advisory Board (yellow post-it notes)
on the value proposition as presented by CENER.
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7.4 Market specifications

The market specifications as presented by CENER are shown in Figure 7.4. Reactions from the
participants to the Advisory Board meeting have been added as digital post-it notes.

Upto7
elements
seems to be
restricting

What other
services to the
grid can be
offered by this
kind of EMS?

Historical trends and
advanced reports
generation could be very
interesting. Sometimes
these kind of reports are
annoying for the operators
but have utility

What customers expect
from a product is focused
on the economic benefits
of using this product (e.g.

optimisation of the final

energy price, different
services that can be offered
to the grid)

Focus on
specific
aspects (e.g.
working in
island mode)

Is this system
prepare to
communicate
with an electrical
system
aggregator?

c CENER ' =

Market specifications

Industrial EMS

Up to 7 elements in the plant to maximize renewable generation and minimize energy
cost

Incorporates algorithms to manage different storage technologies
Different Strategies Management and services (market, and grid)
Demand response and V2G for smart cities

Incorporate different communication protocols widely used in the market
Plant reconfigurable by the user

Different user access (Admin and user)

Real time monitoring (locally and Cloud based)

Historical trends and advanced reports generation

Figure 7.4. Market specifications as presented by CENER.

7.5 Commercial agreement

More information on the type of commercial agreement as presented by CENER is shown in
Figure 7.5.
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Commercial agreement

* Sold by CENER or through distributor

* Payment per unit depending on the versions (microgrids, grid support
services, Multi Megawatt generation and storage plants)

* Payment per usage for data stored in case CENER Cloud services used
* Includes constant platform development and upgrades

* Remote technical support or local support (under development with potential
partners)

* Local installation and set-up

* Ad-hoc development for customization

Figure 7.5. Specifics of the commercial agreement as presented by CENER.

Reactions from the participants to the Advisory Board meeting, together with reflections on
items that, according to the participants, need to be covered in the commercial agreement, have
been included as digital post-it notes in Figure 7.6.

G CENER  womm
: Will there be some Commercial agreement
NOthIng basic functionalities
obvious is S + Sold by CENER or through distributor
S background for * Payment per unit depending on the versions (microgrids, grid support
miIssi ng- micro-grids design? services, Multi Megawatt generation and storage plants)

* Payment per usage for data stored in case CENER Cloud services used
— * Includes constant platform development and upgrades

* Remote technical support or local support (under development with potential
partners)

¢ Local installation and set-up

¢ Ad-hoc development for customization

Figure 7.6. Reactions from the Advisory Board members (cf. yellow post-it notes)
to the commercial agreement as presented by CENER.
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8 KER-4: B9 Energy

8.1 Participants in the Advisory Board Meeting

The Advisory Board meeting aimed at discussing the offering proposed by B9 Energy could
unfortunately not be organised within the time frame of the STORY project. Because the new B9
technology falls outside of the scope of energy storage, the stakeholders in our database did
not show enough interest. At this late stage of the project due to a lack of time and resources it
was not possible to undergo a new mapping process.

However, as part of the preparations to this meeting, B9 Energy has formulated the Value
Proposition using the same canvas structure applied for the other KER presented in this
document. These can be found below but as the session has not taken place, no comments
from stakeholders are added to them.

Offering: Excess electricity to green hydrogen

Participants

e John Harrison e N/A(see above)
e David Surplus

8.2 Introduction to the offering

B9 Energy (www.b9energy.co.uk) was created in 1992 and specialises in developing renewable
energy projects. The business is based in carbon neutral offices in Northern Ireland.

The B9 Energy Storage market proposition centres around Power-to-X Project Development
where excess electricity from renewables can be stored as green hydrogen and used, or
converted to other forms of energy, for the decarbonisation of the electricity, heating and
transport sectors.

As part of the H2020 STORY project they have developed control system algorithms for the
valorisation of Energy Storage that provided them with an insight of how multiple revenue
streams, across different energy vectors, can be combined to develop viable economic
business models.

The B9 model has now been validated by Ernst and Young and used to secure NI Water board
approval for an Outline Business Case to purchase an innovative 1MW membrane free
electrolyser from CPH2 in Doncaster. The Pre-Qualification Questionnaire was advertised in
OJEU in week commencing 19/10/2020.
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8.3 Value Proposition

The value proposition canvas as prepared by B9 Energy is shown in Figure 8.1. Note that:

e at the right side of the figure, the analysis of the target customer is shown, in terms of
customer jobs (activities relevant for the value proposition), customer pains and gains;

at the left side, the figure shows the corresponding pain relievers, gain creators and products &
services - together constituting the value proposition.

Value Proposition Customer Segrment

Remain Decarbonise Eif:;g'r‘:;zg
relevant TN::TSP:” infrastructure
towards net ce
zero
‘Gain Creators ’
Con;r—r;czltliable \ in Creators ) —_— —_—
E .- Penetration of Waste Water
S Heat Reduce Energy S Renewable Treatment
G Costs Energy
Manage Energy »

Products o .
e — Trading/Usage Customer
& S
" i ._‘ | Patterns Job(s)
i o —
Oxygen h i) Reduce Energy Maintain = — Heavy Duty 7 2=

; T -
i envices Costs relevance of Increasing/ Fleet operating = Natural Gas
——— infrastructure unpredictable CEEH ) Distribution

Pain Relievers assets Energy Costs rall \
Hydrogen Stabilise -
Energy Costs -
—— TR Increasing Challenge of
" nfrastructure opulations = decarbonisation
Deferineed Decrease reliance Upgrades/ pop

Reduce Fleet on imported higher throughput

operating costs to upgrade T Aging system S e
—— infrastructure ——  TOSSils fuels o eq /—

Figure 8.1. Value proposition canvas of the offering of B9 Energy.

9 Final Stakeholder Workshop and Closing Event — STORY Product Showcase

9.1 Introduction to the STORY Final Stakeholder Workshop and Closing Event

The final event of the STORY project was organised on 20-22 October, 2020. The three-days
event focused on a variety of issues related to small-scale energy storage with a view on
sharing the learning from the STORY project while at the same time looking at how these
learnings can help addressing ongoing issues preventing the large-scale roll-out of storage
technologies.
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9.2 Outcomes of the STORY Product Showcase

The penultimate session of this event was dedicated to offering STORY partners an opportunity
to present the products and/or services that they developed during their work on the STORY
project to the participants of the event. The four deployment strategies listed above were
presented during this STORY product showcase, they were adapted and finetuned on the basis
of the comments received during the Advisory Board meeting.

In addition to these, other STORY partners also used this opportunity to present their
deployment strategies for additional products and services developed within the course of the
STORY project. These included Elektro Gorenjska, Hitachi ABB Power, Flexcity, Lopta Film and
VTT which had all fine-tuned existing products and services or created brand new ones as part
of their work on the STORY project.

This session showed the work done by STORY partners and their efforts in identifying and
detailing their products and services coming out of the STORY project. While the project might
be coming to an end, it is without any doubts that its positive effects will be felt in the coming
years once these products and services will be marketed by STORY partners.

Further information on the replication potential of the different solutions developed within

STORY as well as the way forward to ensure an uptake of these solutions can be found in D9.8
Replication Plan.

10 Conclusion

This deliverable highlights the process taken in the STORY project to provide partners with
external support in the development of KER coming out of the project. This engagement
process evolved throughout the project duration, focusing at first on wide areas of interest for
the STORY KER to a very specific review of customer solutions already on the market or soon
to be. The input of external stakeholder was instrumental in help STORY partners further
develop their approach to the KER that were coming out of the project.

The main goal being to help ensure a long-lasting legacy to the STORY project by supporting
the output of KERs and guiding these to the market. The involvement of these stakeholders who
are active on specific markets and have this ‘hands-on’ experience is necessary to help guiding
partners involved in research projects into recognizing the potential value and taking further
KERs that are interesting for the market.
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