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EXECUTIVE SUMMARY

This report represents the results of Task 9.1 of work package 9 from the H2020 project INSULAE.
In this report an overview is given of the business models that were built around the major use
cases stated in the grant agreement.

Each business model is developed by the partner that is the beneficiary of the respective use case
and responsible for its implementation, while DNV GL provided the framework and templates for
the canvas development.

Business model canvasses were developed for the following use cases and for the investment
planning tool (IPT), which is a main deliverable of the project:

UC-1: Joint management of hybridized RES and storage
UC-2: Smart integration and control of water and energy systems

UC-3: Empowerment of islands’ energy communities through 5G and loT technologies for
flexibility services

UC-4: Transition to DC grids

UC-5: Local bio-based economies supporting the electrical, thermal and transport systems
integrated management

UC-6: Electrification of the islands’ transport looking to grid frequency and voltage regulation
UC-7: Storage and power electronics for the stabilization of weak grids and microgrids

IPT: Investment planning tool; an online software and calculation tool, able to give the local
island government as well as other stakeholders insight into the optimal opportunities and
investments to decarbonize the island.

These model canvasses will give guidance and insight into the main success factors during the
implementation of the specific use cases as well as the IPT in the pilots. Moreover, these canvasses
will form a reference and placeholder for learning and insights that are gained during the pilots
and thus for further exploitation once the project is completed.

This means that while different canvasses can be made for each of the use cases and the IPT tool,
instead the different canvasses are treated as living documents that represent the latest choices
and insights gained during the project and ensure consistency of the business model. This is
especially relevant during the development of the cost benefit analysis.
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1 INTRODUCTION

An increasing number of new concepts and associated business models have recently seen the
light in an increasingly competitive energy and utility sector. The percentage of renewable energy
supply is set to increase, while reducing carbon emissions to limit climate change. Data analytics
and digitalization are positioning themselves as a key factor in the business models relating to
the electricity sector. Implementing decarbonization initiatives in insular locations present
additional challenges on the operational level as well as the planning and organizational level. To
this end, the INSULAE project aims to develop an Investment Planning tool, demonstrating, via
its seven use cases, low carbon energy solutions to facilitate the decarbonization of islands.

1.1 Introduction of business models and canvasses

A business model is defined as tool meant to optimize the delivery of value to a defined targeted
customer or group of customers. A business model canvas basically summarizes a business model
and emphasizes the customer value in question, how to achieve it and how to deliver it. Because
of its compactness it is very well suited to analyse the consistency of a business model regarding
the optimization towards said customer value and the processes surrounding it. A business case
usually is a quantification of a business model.

Even though value is a central concept in a business model, it is important to realize that value is
relative to the targeted customer as well as implicitly linked to the cost to the customer of available
alternatives. This ‘competition’ is not specifically considered in a canvas and is implicitly reflected
in the customer value description. Thus, all other aspects within the canvas should support this
value to the customer (customer value). By describing the set of parameters defining the canvas,
while keeping the customer value in mind, this value is maximized, as is the chance that the
business model described in the canvas will eventually lead to new business with a positive
business case.

Therefore, in a business model canvas, the value proposition is positioned in the centre, with a
description of the intended customer on the receiving part, surrounded by the description of the
key processes, necessary key resources, partners and suppliers, customer relation, channels (to
market as well as communication), cost structure and revenue streams. The value proposition,
central in the canvas, is supported by all the other elements comprised in the canvas. An effective
synergy can lead to a consistent proposition and satisfied customers.

Regarding energy systems, business models can vary drastically when comparing situations for
mainland systems and island (or insular) systems. This is mainly because of the different
alternative choices customers on islands have compared to customers on the mainland. Business
cases for the transition to renewable energy systems need to consider the degree of
decarbonization (and reduction in Greenhouse Gas emissions), decentralization (implementation
of smart grids), digitalization (regulation through IT systems for example) and democratization.
This has proven to be more challenging for insular locations as opposed to mainland situations,
which is one of the main reasons the H2020 INSULAE project was set up.
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2 OBIJECTIVE AND PROCESS OUTLINE

The main objective of the INSULAE project is as follows: “Maximizing the impact of innovative
energy approaches in the EU islands”. In order to complete this objective, DNV GL has taken
on Task 9.1 in Work Package 9 (WP9), pertaining to the validation and refinement of the plans
and business models for decarbonization of islands. As a main result of INSULAE an Investment
Planning Tool (IPT) is developed. This Investment Planning Tool is designed in order to offer
(insight in) solutions and assistance for the implementation of renewable energy systems of a
large variety of islands.

WP 9 relates to the implementation of business cases and exploitation strategies for islands. By
identifying the most convenient ways for market deployment, result reproducibility can be
ensured.

To this end, specific objectives in WP9 are:

e To construct the most suitable business models for decarbonizing geographical islands (this
report).

= To reach agreements among the partners for fairly conducting the exploitation of the results
while ensuring a fast market uptake.

e To develop and implement a replication roadmap for the deployment of the project solutions
on the market.

2.1 Process and methodology

By applying a canvas methodology, the INSULAE consortium establishes a formal procedure for
the development of business plans. In turn, this procedure will facilitate the implementation of
the innovations developed in INSULAE (technologies, procedures and IPT) by the responsible
partners in the decarbonization market. To this end, the aspects relating to the business model
canvasses are analysed for various stakeholders and investors. These aspects are customer
segmentations, value propositions, distribution channels, partnership agreements, customer
relationships, expected revenues streams, financing schemes, resources involved, activities,
partnerships and costs structures.

In order to understand the resulting canvasses, it is important to discuss the step after WP 9.1.
The next stage flowing from the evaluation of the business cases, is comprised of Cost Benefit
Analyses (CBA) of the INSULAE innovations, called Lighthouse Island innovations. Three demo-
sites will be used in order to assess the drawbacks and benefits of decarbonization of the islands.
The CBA will result in conclusions regarding the large-scale factors presenting an impact on the
island. These include economic aspects such as the economic net present value of the islands, as
well as the economic internal rate of return, B/C ratio, but also the job impact of such a large-
scale transition. Safety and security are essential, but also the environmental impact, social
acceptance of the population on the island and the production impacts. Time lost or saved, a
valuable factor, will also be assessed in the CBA.

It can be added that a similar methodology will be applied for a Cost Benefit Analysis of the
Investment Planning Tool use. During the development of the cost benefit analysis, the business
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model canvasses will be updated to represent the latest insight and choices and thus ensure
consistency of the business model.

2.2 Overview of use cases

Seven innovative use cases (UC) have been identified and will be demonstrated on three
Lighthouse islands. All the use cases are meant to tackle challenges common to islands and
describe attractive business models. All are related to the decarbonization of energy-related issues
of the islands, involving electricity, thermal, water and telecommunication systems in order to
exploit synergies contributing to a cost-effective decarbonization. Moreover, innovative energy
storage solutions and the deployment of flexible innovative EV charging infrastructure are
considered.

These use cases are defined as follows:
e UC-1: Joint management of hybridized RES and storage
e UC-2: Smart integration and control of water and energy systems

e UC-3: Empowerment of islands’ energy communities through 5G and loT technologies for
flexibility services

e UC-4: Transition to DC grids

e UC-5: Local bio-based economies supporting the electrical, thermal and transport systems
integrated management

e UC-6: Electrification of the islands’ transport looking to grid frequency and voltage regulation
e UC-7: Storage and power electronics for the stabilization of weak grids and microgrids

Each of the responsible partners has create a business model canvas of their use case using the
description in the next paragraph.

2.3 Implementing the Business Model Canvas

The Use Cases are delivered using the Business Model Canvas and can be divided into 4 key
elements. In the centre is the definition of the value that should be delivered. On the left are the
most important means to create this value, described by key partners, key activities and key
resources; to the right are the interactions with the intended customer, including pre-sales, during
sales and after-sales interaction. This is described in the boxes (desired) customer relationships,
(sales, marketing and other contact) channels, and a description of the customer segment for
which the value is created, preferably describing the customer and his ‘problem to be solved’. At
the bottom of the canvas the financial structure is presented, both at the cost side as the income
side, in the boxes ‘Cost structure’ and ‘Revenue streams’.

Each sub-part of this canvas is designed to answer a specific series of questions which, if answered
pertinently, make for a solid business case. Each of these parts will be discussed hereafter.
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The starting point and most central piece is the Value proposition. This key element answers a

Figure 1, the elements of a business model canvas.

multitude of questions, such as:

- What is the added value for the customer?

- Which problem is our service solving?

- What does the customer want to achieve through the service?

- Why does the customer want/need the service?

- How does the service (positively) affects the customer life/work/routine?

Examples of questions that give insight in the necessary partners, resources and activities include:

Key Partners

- Who are the potential key partners and/or key suppliers?

- Which stakeholders are crucial in developing the service?

- Which stakeholders are crucial for supplying the needed technology?

- Which stakeholders are crucial for delivering (implementation and operation) the service?

Key Activities

- What are the actions to be taken to develop the service?

- What activities does the organisation need to perform to successfully deliver the service?

- Which activities do the key partners perform?

Key Resources

- What resources are needed to develop and deliver the desired Value Proposition? This
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Cost Structure Revenue Streams

includes but is not limited to physical, intellectual, human and financial assets.
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Questions that help in defining the intended customer and the relation to the customer on the
right side of the business model canvas, might include:

Customer Relationships

- How does the customer perceive the service/the organisation?

- How much time/effort has to been spent in establishing and keeping the relationship?
- What is the trust level needed for the customer to buy/use the service?

- How important is the service for the customer?

- Is there any lock-in?

Channels

- Through which channels is the service delivered?

- Which channels are more cost-effective?

- How to take care of the 5 phases of customer engagement (Awareness raising, Evaluation,
Purchase, Delivery, After sales)?

- Which channels are used for marketing of the service and post-implementation support?
Customer Segments

- Who are the customers?

- What is the real need of the customer?

- What are the worries of the customer in using the service?

- What are the interests of the customers in using the service?

- Are there other customers that may benefit in different way from the same service?

Finally, the bottom of the canvas pertains to the cost and revenue. Related questions that guide
this section include:

Cost Structure

- What are the costs related to Key Resources and Key Activities?
- What is the initial needed investment?

- What are the fixed recurring costs?

- What are the variable costs?

- Is there an economy of scale?

- How is the service financed?

- What assets need to be purchased?
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- What are the risks associated to the investment?
Revenue Streams

- Who is paying for the service? (Keep in mind: not always this corresponds to the customer
segment/end users)

- What payment structure will be implemented? (subscription, pay per use, one-time fee,
etc.)

- What is the expected revenue stream in time?
- How are customers willing to pay?
- What is the relative weight of each different revenue stream?

- What are the risks associated to revenue streams?

2.4 Selected islands

The three islands selected for the project and the application of the business cases give a
representative view on the whole EU stock of islands.

Interestingly, the selected Lighthouse islands are complementary in many aspects. This allows for
a more efficient analysis, where diverse situations can be assessed in a shorter duration, while
still presenting a realistic assessment. An overview of the three Lighthouse islands is provided in
the table below.

Unije? Bornholm Madeira

Climate Mediterranean North Sea Atlantic
Size 17 km?/88 inhabitants 589km2/40,700 inhabitants 828 km2/270,000 inhabitants
Mainland

. Weak connection Strong connection No connection
connection
Economic
development 12,436 € 61,600 € 21,200 €
(GDP per capita)
RES Share 57 % 66% 30%
Carbon intensity | 327 tCO2/Mwh 510 tC02/MWh 915 tCO2/MWh

Unije island (L-1) in Croatia will be the island used to demonstrate:
e UC-1:Joint management of hybridized RES and storage
e UC-2: Smart integration and control of water and energy systems

L For comparison: in 2018 grid electricity from mainland Croatia had a RES share of 48.14% and a specific CO2
emission of 106 tCO2/MWh (due to the large electricity import to Croatia).
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e UC-3: Empowerment of islands’ energy communities through 5G and loT technologies for
flexibility services

Bornholm Island (L-2) in Denmark will be used for demonstrating:

e UC-4: Transition to DC grids
e UC-5: Local bio-based economies supporting the electrical, thermal and transport systems
integrated management

While Madeira Island (L-3) in Portugal will demonstrate use cases:

e UC-6: Electrification of the islands’ transport looking to grid frequency and voltage
regulation
e UC-7: Storage and power electronics for the stabilization of weak grids and microgrids

2.5 Investment planning tool (IPT)

The outcome of the various use cases is used as input for the main deliverable of the project: The
Investment planning tool (IPT). The role of the IPT is to support the island’s decision makers
during the selection and design of the Action Plan with highest decarbonization impact, helping to
narrow down and fine-tune the options tailormade to the particularities of a specific island.
Isolated microsystems can be costly, polluting, inefficient and dependant on external supply,
which is where the IPT can present a great added value. Additionally, the IPT will lead to
timesaving in finding optimal solutions for specific islands, involving less resources as well as
allowing for a deeper, wider and more automated analysis.

The IPT will be based on the same platform (Artelys Crystal) as the current mathematical model
used by the European Commission for analysing the European energy and climate policies
(METIS1, developed by Artelys).

The Investment Planning Tool will be validated using the seven Use Cases on the three Lighthouse
islands, and later for an additional four Follower islands. After this step, it is expected that the
tool will be ready for islands decision makers and potentially the European Islands Facility.

In a later stage, the IPT and Artelys Crystal Suite would be integrated, where the use cases could
be applied to other energy systems such as rural areas or cities, making for a considerable market.
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3 USE CASES DEVELOPMENT AND OUTCOME

In order to construct a complete and effective Investment Planning Tool (IPT), seven use cases
(UC) are considered, for the three Lighthouse islands. These use cases will reflect on aspects
constituting a complete business case, stakeholders, challenges as well as the expected outcome
of the use cases. Processing these use cases will be an integral factor for the effectiveness of the
IPT. The IPT is the main deliverable of the INSULAE project and this chapter will start with it.

Because of the importance of the IPT in the INSULAE project, we include a more detailed value
proposition using a format often used in defining value propositions. This template was used to
help the INSULAE partners responsible for developing the use cases to define the value proposition
box in the canvas. The value propositions made by the partners that used this help are added in
the appendix of this deliverable.

3.1 Business Model Canvas Investment Planning Tool

The Investment Planning Tool (IPT) is an online software and calculation tool, able to give the
local island government as well as other stakeholders insight into the optimal opportunities and
investments to decarbonize the island. In deliverable ‘3.1 User needs and IPT specifications’ the
functionality of the IPT is described in detail. In this deliverable, D9.1, its application and context
of use is described using the business model canvas.

Island Authorities or island grid operators

have the ambition to decarbonise the island, and

to create a vision, roadmap and action plan, together with all involved stakeholders on

LR the island, such as the residents, the grid operator and electricity producers.

The Investment
Planning Tool
(IPT)

is a software tool to assist island decision-makers in their design of solutions to
simulate and plan the development of the energy system of their island

long term empowerment of local decision makers in their ability to plan the
development of their system, including immediate and specified assessment of
i oo cale s developments, plans and ideas in terms of sustainability, security and costs.

It delivers a holistic assessment taking into account the whole energy system (from
production to consumption through networks) in a multi-energy perspective,

sectorial models quite unsuitable to the deep revolution of energy transition and smart
systems,

gives a clear and unbiased overview of all options for the specific situation on the
Lt island, and allows to design the optimal pathway to decarbonization, factoring in local
potentialities, economic aspects and stakeholders motivations.

Figure 2. Value proposition of the use of the IPT as a tools to create a—most stakeholders endorsed—decarbonisation
strategy

4 §
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Figure 3. Business model canvas of the IPT.

A number of existing tools can provide insight into the issues of energy and networks of islands,
as well as provide solutions in the shape of recommendations and possible roadmaps. The
challenges of developing such a tool mainly lies in:

e the ability to provide solutions for small scale as well as large scale locations;
e the accurate representation of multi-energy/multi-network systems;

e the coupling of technical, environmental and economic contexts;

o the user-friendliness.

Insular energy systems face additional challenges compared to large scale systems. Islands
struggle with grid stability issues relating to the larger impacts of intermittent energy production,
while the security and guarantee of energy supply also remains a challenge. On top of this, the
system components (for production, consumption, network flexibility and IT networks) as well as
decision processes (operational decisions, but also planning) are much intertwined.

The implementation of the INSULAE IPT tool will provide progress on various areas. The tool will
consider the relevant uncertainties affecting the system, modelling variations in climatic evolution
with appropriate contingencies. Scenarios are then created based on machine learning, Monte-
Carlo and decomposition techniques. The IPT will also account for the latest smart-grid and green
technologies for insular systems, considering the surrounding systems as well (telecom, water,
transport). Finally, guided optimization techniques will be provided in order to support user
friendly scenario definition.

In the canvas described in Figure 3 this problem description is translated into a value proposition
describing the IPT as a decision support tool that is able to model the energy infrastructure of the
island, including interactions with other infrastructures. In this model ideas, decisions and/or
solutions can be tested or sized, leading to insight in the system and eventually optimal decision
making. In the detailed value proposition shown in Figure 2, this is augmented by the possibility
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to use the tool to assess ideas and solutions proposed by stakeholders, creating awareness and
insight among the involved stakeholders, possibly leading to buy-in for the taken decisions.

In the Customer relation box the intended relation with the customers is shown. Depending on
the use of the tool, the intended relation is loose, maximizing the possibilities to play and
experiment with the tool, without having to invest. Because of its innovativeness, the added value
of the tool to island governments or island utilities will be very uncertain, reducing willingness to
invest money or time in using the tool. Initially the use of the tool should seek to have very low
barriers and be very easy to use. Use for a longer period of time (for example to create the buy-
in from stakeholders for the decisions to decarbonize the island), or use for multiple islands by,
for example consultants will (by necessity) be much more involved. The (marketing, sales and
distribution) Channels also reflect this.

Possible Customers for the tool include any stakeholder that wants to take the lead in
decarbonising their island. This could be the local authorities, infrastructure operators or private
parties, like a group of inhabitants, a non-profit organisation, a solution provider or even
consultants that use the IPT as a consultancy support tool (e.g. for a quick scan). It also might
be external (government or private) body, assessing the effectiveness of policy and decision
making, such as an audit office.

The key partners, key processes and key resources all need to assure that the quality of the
value proposition is ensured. This does not only include the quality of the modelling and results,
but also the quality associated with the application of the tool. For example, in addition to user-
friendliness, which is key to foster common understanding between several stakeholders, it is
essential that the tool can benefit from a solid support and maintenance environment and
adequate hosting conditions. In particular, island modelling within the IPT is a difficult step that
is key to unlocking the value of the tool. As a consequence, this step should be supported by
adequate partners, processes and resources.

The cost to support the tool and keeping it up to date are shown in the Cost structure box.
These should be covered by the Revenue streams in order to create a sustainable business. This
holds true independent of the purpose and/or legal structure of the business (private, not-for
profit-etc.).

3.2 Use Case 1. Joint management of hybridized RES and storage

When generating renewable energy, one of the key characteristics is the variability of the
resource. The sun and wind sometimes generate power when there is no demand for it and
sometimes there is demand when there is no solar of wind generation. This can be quite the
challenge to tackle, yet an obvious solution is to combine these intermittent energy sources with
a form of energy storage, preferably one reactive to day-to-day supply and demand. Use Case 1
explores the possibility of combining management of Renewable Energy Systems (RES) with
management of the energy storage. Integrating both would allow the provision of short-term
power delivery to and from the grid, preventing power disturbances. Renewable production peaks
would be absorbed by the energy storage, and peaks in demand can be minimized due to
additional supply from the energy storage. Additionally, this would avoid network failures and
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renewable energy curtailment. Another opportunity provided by such a combined management
system relates to the ancillary systems that storage could provide with RES, such as balancing
services, power quality and VAR control.

The envisioned administrator of such a system would be the DSO of the island. After taking care
of installation, the DSO would take on the roles of system operator of the island network, as well
have a large stake in the operation of the RES plant (either directly or through a service contract
with the plant owner). This role would also bring numerous challenges for the DSO, such as
increased amount of financing, project complexity requiring technical expertise and the need for
improvement of poorly defined regulatory frameworks.

Use case 1, delivered for the island of Unije SVEUCILISTE U ZAGREBU, FAKULTET
STROJARSTVA | BRODOGRADNJE (UNIZAG FSB)

Value proposition =~ [Customer relat i b
fery intimate relation with ail -

ey Activities
F Mathematical modelling

Key Partners

- Technical consultants

(RINA-C)
- Platform provider (ENT)
REA Kvarner

- Environmental associations

- Application for monitoring and
management

I Data collection

Optimizing the island energy
isystem offering benefits for
elevant stakeholders:
- Security of supply grid
stability for the DSO.

Lower energy costs for

stakeholders is required as it touches

Lpon their core processes and

responsibilities

- Communication with utilities for
meeting their needs

- Communication with islanders for

Utility companies (HEP DSO,
Hep Production, HEP Trgovina,
vioLc)

Municipality
Energy cooperatives

Energy communities

gaining their trust and support

utilities

Channels - Permanent and temporary
|Key resources jnergy 5"'_'“‘;‘_’- for all - Meetings residents
lecarbonisation for al
PV plant - Workshops  Industry and economy

stakeholders including the
municipality

kehold,
- Social media stakenolders

- Website

- Battery system

b Sensors and meters  New technological solutions
that can be applied to other

regions by key partners

. N ritor icati
- Human resources, including Monitoring application

technical as stakeholder
management

Cost structure evenue streams

- Application hosting Monthly fee for grid management (D50)

+ Hardware infrastructure Monthly fee from for utility (production prediction)

- Marketing Monthly fee from for real time data monitoring (Municipality)
- Maintenance

- Administration

Figure 4. Business model canvas for use case 1: Joint management of hybridized RES and storage.

Outcome:

A potential result of this system integration can relate to a cost reduction of the overall system
by avoiding peaks or upgrades of two individual systems instead of an integrated one.
Furthermore, the integration would minimize GHG emissions by avoiding the use of fossil fuel
generated electricity as the majority of electricity can be produced by local RES. The frequency
regulation of the grid system would be improved, flickering prevented, the grid would be more
stable, thereby increasing the overall performance of the installation as a result of system
integration.
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3.3 Use Case 2. Smart integration and control of water and energy
systems

Water supply can be related to energy consumption. People use their shower and cook around
the same time as they use electricity. This happens during the morning hours before going to
work, as well as the hours right after work. These are the same windows as when the peak energy
demands are highest. People will turn their heating on when they wake up and when they come
home from work. On top of this, the importance of water and energy is increased on islands due
to the inherent scarcity of this resource for remote locations, combined with the need of water for
irrigation purposes (farmers). Thus, it would be a viable Use Case to examine the coupling of the
water supply and the energy systems. This is the subject of UC 2.

The way islands solve the water scarcity issue nowadays, is by a desalination process.
Unfortunately, this is an energy intensive process, which makes smart water management crucial.
A smart freshwater consumption could be combined with RES to power desalination plants.
Improving the integration can be done by demand management of the desalination plant demand

or coordinating irrigation planning for the farmers.

A large variety of stakeholders is involved in such a business case, which can either be the local
population and farmers for food production, but also the operators of the water and energy
infrastructure. However, some barriers which such an integration could present, relate to conflict
of interest between the end-users and a lack of reliable information.

Use case 2. delivered for the island of Unije by SVEUCILISTE U ZAGREBU, FAKULTET
STROJARSTVA | BRODOGRADNJE (UNIZAG FSB),

Value proposition relat g =
nforming customers about L

Key Activities
- Design of water irrigation L

Key Partners

- Platform provider (ENT)
- Municipality

- Hardware companies (for
measurement devices)

- Network provider

system and its connection to
energy system

- Application for monitoring and
management

- Connection between sensors
and 5G network for eptimal
controf

ey resources

+ Communication protocols and
infrastructure

- Sensors and meters
- IoT platform

- Water and waste-water network
and other water infrastructure

Creating energy-water nexus
for optimal operation of
irrigation system

Low cost sustainable usage
of water

Increased security of water
supply on the island

pgricultural benefits of such approach

Water system, waste-water
treatment company

Islanders (agriculture needs)
- Municipality
F Visitors

Channels

+  Tourist information center
 Workshops

r Social media

F Website

F Monitoring application

Cost structure

- Applicaticn hesting

- Hardware infrastructure
- Marketing

- Maintenance

'evenue streams

Manthly fee for energy-water system management (ViOCL)

Maonthly from for energy water monitoring (islanders)

Real time monitoring for utility services

Revenue from tourists

Figure 5. Use case 2: Smart integration and control of water and energy systems.

Qutcome:

Water and energy consumption can be reduced through smart and innovative ICT solutions in
combination with an improved water network. lIdeally, RES production forecasting would be the
backbone of such a coordinated effort, combined with organizing the agricultural needs and water

supply.
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3.4 Use Case 3. Empowerment of islands’ energy communities
through 5G and loT technologies for flexibility services

The transition to a decarbonized island requires coordination and communication, for example
coordination between power generation of variable renewable sources and demand and needs to
be facilitated through increased flexibility of services relating to telecommunication. By
empowering the individual users and local communities, these can contribute to the island’s
demand management and energy production. This empowerment can be achieved by executing
awareness campaigns, developing home automation, and integration with smart devices allowing
for interoperability. Data collection, the Internet of Things (1oT), and an information network (5G)
result in a more optimal use of variable renewable sources through improved demand response
and thus a better energy management system.

An empowered energy community is the result of local groups of citizens striving toward a
connected community integrating telecommunication and technology. Therefore, local citizens are
the most important stakeholders, facilitated by the DSO in charge of network management, and
balancing demand and supply of energy. Port authorities can communicate environmental
changes as well as warnings. Tourists would be able to pre-book facilities and reduce their carbon
footprint. Airports and transport services will have access to real time information of schedules,
passenger counts as well as statistics and security alerts. Improved monitoring and data collection
allow for more accurate energy and population flux predictions.

Still, hurdles relating to such an undertaking may appear, such as conflicts of interest, lack of
understanding related to such innovative projects, data privacy issues and possibly uncertain
regulatory frameworks.
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Use Case 3, delivered for the island of Unije, done by ERICSSON NIKOLA TESLA D.D.
ENT

iKey Partners Key Activities Value Proposition Customer Relationship 1 Segments
HEP — for energy 1. Establish loT platform and  |Establish a common, flexible, 1. Islanders and Municipality —|1.  Islanders
i deploy sensor infrastructure \open source based but well primary communication b Visitors

VIOCL — for water facilities ENT to develop platform,  (defined and secured loT eco- channel by project

A1 —for 5G infrastructure applications and analytics  systems for many different . Utility companies — 3. Port Authority

UNICIPALITY 3. HEP, VIOCL to provide data stakeholders and players. secondary communication - Municipality
Different sensors and smart Airport operator

governance) things are connected through

Boat Owners

Content Providers (open data)iey Resources the platform with different

NO& .

applications to the benefit of  |Channels Utility companies(HEP,
oT/Data centre Provider 1. loT cloud infrastructure islanders and visitors vioct)
5 1. Direct (project) delivery to
ENT ?) .
2. Energy Homebox Energy/Water sharing islanders
community is established to
3. Sensors/Data i foc (2
loptimize consumption of scares Utility companies (?)
4. Citizen participation esources and provide additional|3.  Website
evenue stream
5. Development resources 4. Mobile App
Cost Structure |Revenue Streams
1. Data centre/app hosting 1. Free subscription for islanders
2. Communications/telecom infrastructure 2. Premium paid services (real time, notifications)
3. Marketing 3. Utility companies {advanced prediction — statistics)
W. Product development/ maintenance 4. Revenue share with communication provider (telco)
5. Administration

Figure 6. Use case 3: Empowerment of islands’ energy communities through 5G and loT technologies for flexibility
services

Outcome:

Social acceptance is necessary for a rapid transition to renewable energy systems. A strong local
community can be instrumental in increasing the awareness of the population and the need to
improve our energy system. Aside from facilitating the energy demand management and
improving the grid, it can also strengthen the island’s local economy. A sustainable energy
community will improve the quality of life for the islanders as well as the visitor, by improving air
quality and the temperature on the long term. Traffic can be regulated, security improved relating
to real-time information and communication. Finally, using the 5G and 10T technologies will allow
energy and water predictions, leading to utility company services optimization.

3.5 Use Case 4. Transition to DC power grids

The demand for direct current (DC) technology has drastically increased in recent year with the
rise of renewable energy generation, as well as the increasing number of electric vehicles (and
complementary EV chargers) and integration of electronics in our daily lives. All these technologies
use DC and need individual inverters to be connected to the AC (alternating current) power grid.
These inverters result in energy losses which can be partly avoided with the use of a DC micro
grid.
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Transitioning to a DC microgrid is a challenging task for islands, as grids are typically designed
for larger scale. The components and infrastructure necessary for a DC power grid also require
strict safety aspects (power, fire and structural integrity) which in turn present a higher
investment.

DSO'’s are the main stakeholders and are responsible for the improvement of the distribution grid,
and therefore are faced with the challenge of financing the new infrastructure. Balance response
parties would be in charge of power delivery to the grid, as well as taking it in when the supply is
too great (as a buffer).

Proposed business model for the island of Bornholm, presented by the Technical

University of Denmark (DANMARKS TEKNISKE UNIVERSITET, DTU)

Key Partners Key Activities Value Proposition Customer Relationships Customer Segments

Proof of concept: validate the Energy communities

idea of the DC microgrid vs

Local authorities Support e-mobility via EV fast [fowar ds private EV owners

chargers

Energy companies

R&D partners (including
rechnology providers)

BRP (balance response

traditional approach

Communication with
takeholders.

Contracts with EV owners

Support energy self-
sufficiency (own-production)

Minimization of energy losses

Towards energy companies
BEOF for instance).

Towards energy-charging
providers (EON for example)

PV (photovoltaic) prosumers and|
lany behind-the-meter customer

EV owners

Energy companies (who would

The cost depends on the size of the battery (both power and energy), on the grid
connection fee and EV charger power. Rent/purchase of land to place the HW.

0&M cost relates to the cost of electricity, maintenance of the PV and power
electronic. Degradation of the battery.

The cost of money of the initial investment

ncillary grid services

barties) blanning and project design due to reduction of Technology providers (for benefit from simpler HW)
i(ey Resources conversion stages. pxample NervesmartSystems) ICompanies with EV fleet (power
. Channels peak service)
Technology (battery, chargers) Reduction of power ) o )
) ) electronics investment cost.  Public and individual meetings  |Fast chargers on weak grid
Engineering competences to . .
ealize the planned control Co-existent of proof of Written material Balance responsible parties able
trategies concept of hybrid AC-DC grids Homepage tto sell ancillary grid services
Energy company for the reverse |proyision of ancillary power  Local media, newspaper, radio
power flow (prosumer) kervices and TV
Cost Structure evenue Streams

nd users/consumers pay for the service. They pay a subscription payment, a pay
er use for actual consumption and an initial one time fee.

ehind the meter application would bring saving rather than revenue

Figure 7. Use case 4: Transition to DC power grids

Outcome:

Implementing a DC microgrid also present a great opportunity for a new market penetration,
could reduce inefficiencies as well as decarbonizing the energy system. The grid connection cost
would decrease for a DC grid, minimize power loss, promote the renewable energy production as
well as encourage electric vehicle purchases and enable provision of auxiliary grid services by
electrochemical energy storage. Test systems are developed before implementation in order to
simulate the dynamics on the scale of an island.
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3.6 Use Case 5. Local bio-based economies supporting the
electrical, thermal and transport systems integrated
management

Transition to renewable energies still proves to be challenging in the sectors of transport, heating
and cooling. Considering alternatives to electrification could be key for these sectors, which is
why a bio-based economy is examined in this business case. First, it should be noted that this
Use case is split up in two parts, the heating sector and the transportation sector. The Use cases
are respectively called biomass-based district heating; and the integration and optimization of
RES and biomass in the energy and transportation system.

Biomass, biofuels and co-generation can present a valuable asset regarding district heating.
Additionally, a hybrid bio-based and electric heat supply to the heat network can provide major
flexibility and buffer for the electricity grid, operation alternating between biomass and electricity,
depending on the availability of variable renewable electricity sources, that otherwise might have
needed to be curtailed.

In this case, local municipalities are the main stakeholders as they need to be the drive for the
creation of the bio-based economy. This would require connecting biomass and biofuel suppliers,
intermediaries and naturally the end-users. A major requirement for such a market creation, is
the need for sufficient supply and demand, making use of effective incentives to stimulate the
use of bio-based resources, thereby promoting growth of a bio-based economy. Incentives include
for example cheap loans (to repay the initial investment) that district heating companies would
receive for setting up and delivering the heating.

D9.1 Business model development 16 March 2020

Ansulae &



Document: | D9.1: Business model development
/_“' . for the deployment of the IPT and other technological solutions
g%l Author: | DNV GL Version:
Xnsulac&
Reference: | D9.1 Date:

V1.0
6/4/20

Proposed business model for_the

island of Bornholm

resented b

the Technical

University of Denmark (DANMARKS TEKNISKE UNIVERSITET, DTU):
5.1 Biomass based district heating
Key Partners Key Activities Value Proposition t Relationship t Segments
lLocal authorities Communication with Customer= island community ~ [Entering a contract is veluntary, \Individual house owners with
. stakeholders. land citizens vou can leave, but only after central heating and oif burners
Energy companies

Local biomass producers, e.g.
farmers, forest owners

Citizens and citizens
organizations

Biogas plant and district
heating owner and operator

Patentially technology

Contracts with customers and
biomass suppliers

Planning and project design:
Description of economic
ronsequences for customers and
company.

Fconomic planning

A centralized district heating
network based on the use of
local biomass, e.g. biogas, straw,
wood chips, means that the
imoney spent on fuel stays in the
island, thus strengthening local
economy. The energy

ey Resources

Favourable financing

production, heat and power,
becomes co2-neutral and the
emission of particles and gasses

paying your share.

nitial time consuming effort
with public meetings and
rontinuous meetings with
citizens organizations.

nstitutions and companies with
central heating and oil burners

[The service is chosen because it
is affordable and easy to use for
the customer.

Channels
Public and individual meetings

Written material

The service can compete
economically and in easiness to
use when compared to other
solutions like individual heat

The cost depends on the size of the DH grid and type of the underground, rock, soil
or sand. The cost for communication, planning and project design must be part of
the budget. Starting up requires a heating plant, a heat storage tank and a grid.

The fixed recurring costs are financing cost, O & M. The variable costs are fuel and
power. There is an economy in scale in the size of the heating plant, but the size of
the grid is proportional with the cost. The service is financed in DK with loans with
lan interest rate of less than 3% that are guaranteed by the municipality. The risks
associated to the investment are rising fuel costs and rising taxes on fuel.

providers) e now how about biomass based VS reduced. Homepage lpumps, new oil burners etc.
district heating | ocal media, newspaper, radio
Cooperation with citizens pd TV
prganizations, for customer
ecruiting
Cost Structure Revenue Streams

End users/consumers pay for the service. They pay o subscription payment, a pay
per use for actual consumption and an initial one time fee.

The expected revenue stream in time will pay for the investments and the O & M.
There is no profit uncalculated.

The payment is low risk as it is connected directly to the service —no pay, no heat.

Possibly a revenue stream on transport fuel production

Figure 8. Use case 5.1: Local bio-based economies supporting the electrical, thermal and transport systems integrated

management: Biomass based district heating.
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5.2. Integration and optimization of RES and biomass in the energy and transportation
system

Key Partners Key Activities Value Proposition Customer Relationships Customer Segments
R&D partners Develop and simulate (digital) ~ [Customer= island community,  Business opportunities, Renewable Energy producers
ot — logic for optimal operation —  [EM€I9Y producers, DSO and branding, DSO can buy flexibility,

Fax Regulation authorities Virtual Power Plant and P2X itizens: Renewable Energy producers canDSO
| ocal authorities : ] The energy system is able to use kell more energy. Transport Transport companies

Demonstrate the integration .

) ‘ g a larger fraction of the produced ompanies can become €O, N
Energy companies: Biogas,  |Propose tax requlation Renewable Energy. neutral. Municipal visions and ICitizens who care for
district heating and power  [mprovement to avoid double  |Flexibility in the energy system  ppolicies, local development ow/steady energy price
. taxation. i i
L ocal biomass producers, e.g. Better local economy because .t;atslgy . attraction of new ICitizens who care for local
farmers, forest owners, Key Resources more of) the cost of fuel for nhabitants evelopment
heat, power, DH and Channels
Producers of organic waste, [Fxisting infrastructure and transportation is spent locally. ICitizens who care for green
. . . Contracts with DSO, Renewable i
e.g. hotels, food industry simulation model  ess use for diese! back up and . . transition
‘ ) issions from fossil fuels Energy producers, biomass

Citizens and citizens Funding for developing new €55 emissions " lproducers. Local companies who benefit
brganizations technology and solutions Recirculation of organic waste . . ) from branding e.g. hotels,

o articiooti R2D fractions, as digestate from Meetings, public and with tourism companies
Waste from road side grass [ - Paon from ) hiogas can be used as fertilizer. takeholders. Local media and P
Ut and seaweed. nstitutions and companies SoMe. Branding activities

! ocal biomass towards entrepreneurs and

0mpanie.

Cost Structure |Revenue Streams

The costs related to Key resources and activities are development, HW, cost of Flexibility: The service is paid for by Renewable Energy producers and DSO.

and where new power and heat producing facilities can be placed. There is an Biomass producers get a revenue. The payment structure and the revenue stream
economy of scale sized according to the power and heat production facilities. The |will depend on the development of a new flexibility market and the cost of CO,
initial needed investment is VE producing facilities or integration of existing reduction. The expected revenue stream in time will pay for the investments and
facilities. The fixed recurring costs are financing cost, O & M. The variable costs  [the O & M. The payment is connected directly to the service — no pay, no flexibility.
are biomass and power. The risks associated to the investment are rising biomass

. . o Transportation: P2X is seen as a necessary development in supplying CO;-neutral
costs, rising taxes on biomass and the value of flexibility.

fuel for heavy transportation. The economy is not yet known.

Figure 9. Use case 5.2: Local bio-based economies supporting the electrical, thermal and transport systems integrated
management: Integration and Optimization.

Outcome:

By implementing these Use Cases on islands, several impacts can be distinguished. The decrease
of fossil fuel consumption will improve the air quality (and reduce detrimental emissions), as well
as stimulate the local economy due to the implementation of the technological advancements
relating to the bio-based economy. Regulatory and policy improvements will also happen on the
long term. Islands will gain independence because they would not have to rely on the importation
of fuels. Finally, a well-guided bio-based economy would improve the local ecosystems

3.7 Use Case 6. Electrification of the islands’ transport looking to
grid frequency and voltage regulation

Decarbonising the energy carrier in the transport sector is an integral part of the transition to a
sustainable future. To this end, electric mobility is the most likely to succeed in replacing fossil
fuels. However, in order to power the island’s transportation with electricity, charging stations
need to be installed to recharge the batteries from cars (and trucks and busses). Many challenges
appear when assessing the requirements of such a transition, relating to electric mobility, storage
and energy management. The major ones are the power grid limitations (constrains and
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instabilities) in combination with current mobility flows that require effective demand
management strategies. Electric vehicles (EVs) could potentially be used as buffer to contribute
to grid stability instead of impeding it. One solution is to avoid the periods of high demand peaks
related to the other electricity demands of the island, seeing as EV charging is also a large load
on the grid.

DSO'’s are usually in charge of the grid management and the related charging stations. Additional
stakeholders are aggregators and obviously the end-users of the electricity grid. Aside from
technical and energy managements matters, regulatory issues may arise due to the emerging
market related to the grid.

Proposed business case for the island of Madeira. presented by the Empresa de

Electricade da Madeira (EEM) and EFACEC Electric Mobility (EFACEC)

Key Partners Key Activities Value Proposition ICustomer Relationships Customer Segments
EEM (grid operator) nstallation of new charging  [Transport electrification (electric|gjlgteral contracts EV users
i i mobility) to assist the

EFACEC (technology provider) stations with smart and . Grid operators

bidirectional charging management of the isolated
CIRCE (control management  |cqpabilities electrical system Channels Prosumers
pystem of the new charging Key Resources Public charging stations with
stations) .

EVs lsmart charging
ACIF (dissemination and user \Charaing stations Private charging stations with
engagement) ging s .

bidirectional (smart) charging

IManagement system
Cost Structure evenue Streams
nstallation (civil + electrical) costs ncillary services provisions
Product development costs ncrease in RES penetration
Assets management costs EV (dis)charging revenue
User engagement costs

Figure 10. Use case 6: Electrification of the islands’ transport looking to grid frequency and voltage regulation

Outcome:

Islands generally present a strong presence of the service sector, where transport account for
more than half of the energy consumption, as well as a third of the Greenhouse gas (GHG)
emissions. If the electricity is generated in a sustainable manner (with low GHG emissions), this
will have a huge impact for the decarbonization of islands. On top of this, considering that EVs
are potential mobile storage systems, they could provide an additional source of stability as well
as flexibility for the power system.

Besides the obvious advantages for reducing GHG emissions, the electrification of mobility on
islands hold many benefits for the stakeholders, provided it is done smartly and especially when
also considering discharging (vehicle to grid: V2G). These benefits include better use of renewable
variable power generation and possibly avoiding curtailment of wind and solar energy generation
altogether; avoiding congestion problems in the power infrastructure; provide power quality
support, such as voltage management and balancing services for the TSO/DSO, thus avoiding
unnecessary investments in the grid and provide better grid management. For the EV owner these
benefits translate into lower grid tariffs and lower (average) energy prices, possibly through
dynamic tariffs depending on the availability of variable renewable power.
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3.8 Use Case 7. Storage and power electronics for the stabilization
of weak grids and microgrids

As previously mentioned, grid stabilization can be a major issue, even at large scale. Instabilities
are even more likely to appear at smaller scale, for islands for example. A small disturbance has
a much greater impact at the island scale than for larger networks. On top of this, intermittent
energy generation such as renewables add to this instability risk, thereby increasing the need for
improved grid assets like storage systems and overall improved power electronics. Peak
generation of renewable energy, as well as peak electricity demands needs to be accommodated
by the grid. Integrating automation, smart energy management and additional grid protection are
needed, as well as supervision and control of the electric flows (frequency or peak demands).
Finally, interconnections might be necessary in order to allow the grid to cope with larger supply
and demand fluctuations.

Regarding the contributions to the microgrid, stakeholders range from DSO'’s to private investors,
but include also public investors and municipalities. The necessary investments form considerable
hurdle with a considerable risk, considering grid stability issues pose challenges that have not
been tackled before. When developing a microgrid the technical complexity can present challenges
with unforeseen costs. On top of this, local investors are often hard to find on islands, and the
implementation of new infrastructure with lack of guarantees can be a cause of protest from the
local population.

Proposed business case for the island of Madeira, presented by the Empresa de
Electricade da Madeira (EEM) and EFACEC Electric Mobility (EFACEC)

IKey Partners Key Activities Value Proposition Customer Relationships  [Customer Segments

[EEM (DSO) nstallation of BESS in a less Self consumption from RES; IDSOs

resilient micro-grid

Storage and power electronics
for the stabilization of weak

. . . ew prosumers contracts (when
igrids and microgrids

vailable)

[Energy Storage (Battery)

rovider if possible)

[EFACEC (Battery inverter)

IKey Resources IChannels

Battery Energy Storage System
BESS)

Distribution network

MV and LV)

Local consumers and prosumers

ICost Structure Revenue Streams

The cost depends on the size of the battery (both power and energy), on the grid
lconnection fee and EV charger power. Rent/purchase of land to place the HW.

I0&M cost relates to the cost of electricity, maintenance of the PV and power
electronic. Degradation of the battery.

The cost of money of the initial investment

End users/consumers pay for the service. They pay a subscription payment, a pay
per use for actual consumption and an initial one time fee.

Behind the meter application would bring saving rather than revenue

Ancillary grid services

Figure 11. Use case 7: Storage and power electronics for the stabilization of weak grids and microgrids

Outcome:

Implementing a grid with smart energy management,

interconnections to mitigate large

fluctuations, and infrastructure to prevent instabilities, will make for a stable electricity supply. A
technical stable electricity supply is a prerequisite for demand response and flexibility services
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that are able to provide stability on longer time scales (balancing). This is achieved through the
installation of a BESS in low-voltage substations in order to store the surplus of energy generated
during off-peak hours, also prevent the flow from Low Voltage to Medium Voltage. The stored
energy can later be consumed (shifting) in order to maximize the renewable energy supply.
Providing a safe and guaranteed energy supply will open the doors to new business opportunities
that increase employment and will stimulate the further development of sustainable energy on

the island.
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4 CONCLUSIONS

In Work Package 9.1, Use cases have been developed by the beneficiary partners in order to form
a basis for the Investment Planning Tool (IPT) and the use cases defined by the INSULAE
consortium. The Business model canvas of the IPT is designed to form the basis for the decision
making on decarbonization of insular locations, starting with islands. By assessing several islands
with key parameters, most island variations and scenarios are covered. This will provide valuable
information for the development of an investment tool able to assess a large number of cases for
various island scales, population densities and mainland dependence.

The business model canvasses of the defined use cases facilitation the decarbonisation of islands
will provide a sound foundation for the consistent development and implementation of the
associated business models.

The IPT, the use cases and the INSULAE project in general has multiple intended impacts to speed
up the reduction of green-house gas emissions by European islands. Aside from reducing the fossil
fuel consumption and dependence of islands, the INSULAE project wants to implement solutions
meant to facilitate the integration of RES without compromising security and stability of the grid.
The IPT will assist in this by providing recommendations, action plans and roadmaps for the
installation of RES capacity, replicating solutions applied to various islands with similar problems,
and provide independence by implementing a microgrid separate from the mainland connections.
The INSULAE use cases inform the IPT and ensure the quality of the recommendations, as well
as provide the tools to facilitate their implementation.

During the development of the project these use cases are meant to provide guidelines and ensure
consistency during the further development of the business models. This means that they are
meant to be living documents to be updated to represent the latest choices and insight. This is
especially important in the next steps during the development of the cost benefit analysis.
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APPENDIX A: SLIDE DECK USED TO INTRODUCE BUSINESS MODEL
CANVAS

Slide 1

Knsulae

Maximizing the impact of innovative
energy approaches in the EU islands

WP 9 - Business Mod
Canvas template

DNV GL

Slide 2
Business Model Canvas
Custi
Key Activities us' omer.'
Relationships
Value Customer
Key Partners .
Proposition Segments
Key Resources Channels
Cost Structure Revenue Streams
— Y nsule
W &
&
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Slide 3

Slide 4

The starting point while filling the
whole business model must be:

What is the added value for the customer?
Which problem is our service solving?

What does the customer want to achieve
through the service?

Value

Proposition
Why does the customer want/need the

service?
How does the service (positively) affects the
customer life/work/routine?

Key Partners
Who are the potential key partners and/or key suppliers?

Which h are crucial in developing the service?

Key Partners

Key Activities

Key Resources

Which stakeholders are crucial for supplying the needed technology?

Which stakeholders are crucial for delivering (implementation and operation) the service?
Key Activities

What are the actions to be taken to develop the service?

What activities does the organisation to successfully deliver the service?

Which activities do the key partners perform?

Key Resources

What resources are needed to develop and deliver the desired Value Proposition? This
includes:

*  Physical
* Intellectual
*  Human

*  Financial
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Slide 5

Customer Relationships
How does the customer perceive the service/the organisation?

How much time/effort has to been spent in establishing and keeping the relationship?

What is the trust level needed for the customer to buy/use the service?

How important is the service for the customer?

Is there any lock-in? Customer

Channels Relationships
Through which channels is the service delivered? Custo mer

Which channels are more cost-effective?
ff Segments

How to take care of the 5 phases of customer engagement (Awareness rising, Evaluation,
Purchase, Delivery, After sales)?

Channels

Which channels are used for marketing of the service and post-implementation support?

Customer Segments

Who are the customers?

What is the real need of the customer?

What are the worries of the customer in using the service?
What are the interests of the customers in using the service?

Are there other customers that may benefit in different way from the same service?

" -

Slide 6

Cost Structure Revenue Streams

What are the costs related to Key Resources and Key Activities? Who is paying for the service? (Keep in mind: not always this
What is the initial needed investment? corresponds to the customer segment/end users)

What are the fixed recurring costs? What payment structure will be implemented? (subscription, pay per
X use, one time fee, etc.)
What are the variable costs?
What is the expected revenue stream in time?
Is there an economy of scale?
) o How are customers willing to pay?

How is the service financed?
What is the relative weight of each different revenue stream?
What assets need to be purchased?

. . . What are the risks associated to revenue streams?
What are the risks associated to the investment?

Cost Structure Revenue Streams

4
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Slide 7

Slide 8

Starting from Value Proposition

What is the customer actually buying and why?

What is the required “Job to be Done’?

Benefits
Functional What are the alternatives?
(Economical)

- Emotional

How do these compare on (perceived and/or real):
Benefits (both functional as emotional);
Costs (both monetary as in time);

Risks (both the service itself and the integration with the customers
wishes and the infrastructure)
How does this evolve over the lifecycle of the
Costs Risks product/service? This includes:
- Financial - Product - Information gathering/design
- Time - System
Procurement

Use (operation, customer support,
after sale, reactions of environment, etc.)

Disposal/decommissioning

4 -

Understanding the business model

<the customer/user>,

m <description of the desire/goal of the customer> and

<prerequisites that the service has to meet>,

N <description of the service (use case)>
o= «[= = <the added value of the service (use case)>.

In c ‘=14 (o) <description of alternatives, including absence of alternative and/or present situation>,
e (new) o111 <description of key value of the service compared to the alternatives>.

A i

D9.1 Business model development 26

March 2020

Xnsulae



/Ynsulae

Document: | D9.1: Business model development
for the deployment of the IPT and other technological solutions

Author: | DNV GL Version:
Reference: | D9.1 Date:

V1.0

6/4/20

Slide 9

Slide 10

Business Model Canvas Evolution

Business models are continually updated and improved, starting from a Minimum Viable Product
and iterating the process considering new risks and market developments.

Mature
Business
Model

Initial MVP

" A4

Instructions to generate a successful business
model

Mobilize the Understand the DEsgna Implement on WiEmE e
" prototype . update the
team setting field
model model

*  Form adiverse team, with different point of views and different expertise.

+ Accurately study the environment surrounding the business model. What are the factors that affect the Business Model without being actively part of it?

« Focus first on Value Proposition. What is the customers’ Job to be Done? And how does the proposition enable the customer to do this?

+ Start brainstorming and overpopulate the canvas at a first stage, then start selecting and discarding the non-relevant or non-optimal ideas.

+ Individuate the potential negative effects on your customer/other parties brought by the Value Proposition and think about how to avoid or mitigate them.
+  Ifpossible, generate more than one preliminary Business Model, then evaluate the pros and cons and select the most likely to be successful

*  Clearly individuate how the new Value Proposition opposes to the current situation, in terms of positive effects, but also on what needs to be changed to achieve it
(eg. People mindset, infrastructure).

+ Question pre-made assumptions through scenarios. E.g. Consider how the business model would change if one of the basic assumptions of the model changes or is not
valid anymore. Continuously ask "What if..?" Questions.

+ Try to predict future changes in the environment and think beforehand about solutions to adapt to these changes.

and

KEEP IT SIMPLE!

=N\ &
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Use Cases and UC leaders

UC1 (Unije) Joint management of hybridized RES and storage - UZ-FSB
UC2 (Unije) Smart integration and control of water and energy systems - UZ-FSB

UC3 (Unije) Empowerment of islands’ energy communities through 5G and loT
technologies for flexibility services > ENT

UC4 (Bornholm) Transition to DC grids - DTU

UCS5 (Bornholm) Local bio-based economies supporting the electrical, thermal and
transport systems integrated management > DTU

UC6 (Madeira) Electrification of the islands’ transport looking to grid frequency and voltage
regulation > EEM/EFACEC

UC7 (Madeira) Storage and power electronics for the stabilization of weak grids and
microgrids - EEM/EFACEC

Y. Mnsulac
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APPENDIX B: BUSINESS MODEL CANVASSES AND VALUE PROPOSITIONS

%

Slide 1

Maximizing the impact of innovative
energy approaches in the EU islands

WP 9 - Business Mod
Canvas template

DNV GL

Slide 2

IPT Value proposition and canvas
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USE case IPT: Defining the customer value: value proposition

The Investment
Planning Tool (IPT)

Island Authorities or island grid operators

have the ambition to decarbonise the island, and

to create a vision, roadmap and action plan, together with all involved stakeholders on
the island, such as the residents, the grid operator and electricity producers.

is a software tool to assist island decision-makers in their design of solutions to
simulate and plan the development of the energy system of their island

long term empowerment of local decision makers in their ability to plan the
development of their system, including immediate and specified assessment of
developments, plans and ideas in terms of sustainability, security and costs.

It delivers a holistic assessment taking into account the whole energy system (from
production to consumption through networks) in a multi-energy perspective,

IPT can deliver

In contrast to

our solution

sectorial models guite unsuitable to the deep revolution of energy transition and smart
systems,

gives a clear and unbiased overview of all options for the specific situation on the
island, and allows to design the optimal pathway to decarbonization, factoring in local
potentialities, economic aspects and stakeholders motivations.

Slide 4

Business Model Canvas Investment Planning Tool

Mey Partners
Globai!

Key Activities Customer Segments

Tstand povernments/policy makers

Customer relationships
Low cot 00 free ral demo verskon;

Value proposilions

IPT support: documentation, trawing ;
i advics, saftare MEnnAnCE. Help isfand stakeholders to make

- Infa praviders for fibvary

- Toolslgonithim developer {to
improve and update toal)

Par istand;

- Datafinformation groviders
{pavernment, wilities,
infrastructune prowviders )

- Local support (e.g. technical,
possibiy hoensee comsuitant)

Cost strictire

Davalonmant cost

tectnical support.

IPT develapment and depioymment:
Model hosting and administration for
each custarmer, Tool implementatian,
ancluding integration with (local] datx
and madels; keap JFT and intersention
Bbrary up to date, ind. per island
database;

Ky resources

Improved Artelys Crystal caloulation
engine

Library of possible interventions bo
draw fram for eptimal package design

Mudel implernentation guidebook
Husting server

Maintenance cost (Kesping ool updated)

Buppart cast {documentation, education, techrical)

Pear island: Ore time implementation cast [ICT implamantation; data and model coupling; isfand

[madeiiing; advics/consultancy; possible reparting)
Per isiand: Recurmning costs (hosking and admimstration, fasting and administrabor, detabase

maimtanance, advicefcarsaitancy ]

the best decisions for investments
for the transibion to neutral CO2
errssion (siands, by

- Modaliing of mulli enargy
systermr il interactions with
other infrastructures

Tmpact evaiuation, incl.
cost/benafit 8 analysis
(comparad to BALU)

- Propose an aptimal pockage of
interventions to reach user
abjectivas,

Revense streams

Low entry harrier For use (in terms of
time, affort and financial, e.0. without
data coupling), ro commitment; very
foose (aimast anonymous ) relation.

Cansultancy supparted version: far
Mty pear use (e.0. annus paicy
update SUARNT, )

Channeis

MES: Insuize foliower istands; Mawth
ra moutty using island petworks and
cammunities; Local corsultants ar
umiversites who are warkng with
mone than ane island

Weh hasad demn tnia! version [with
rapistration?) with Mithe, Craating
dntenast for consultancy supportad
arsite implementatian [with data,
model and tool coupling)

Modeling aad implementation services
Licensa, aithar perpetus! or annus
Makatenance amd SUppoe coptracts

Consulting senices

desigring a government policy o
raduce D02 Srmissans.

Isfand uhilities, TPPard imvestars doing
larg term mvestment planning o
reduce CO2 emissions. Sesides
mndividusl s, the tool could facilitate
COmMICETon Defwaen said parties.
Imausty and other stakefaldars with
large dermand Facing investrment
decisians

Smart grid solution provider
wishing fa adviocate for the benafits of
s solution

Imdependent Parmies {&.0. BIENCIEs ar
media) evaluating the effectiveness
af policy andfor mvestment decisons.

Cansultants advising stakeholders.
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Slide5UC1

UC 1 Joint management of hybridized RES and storage

Kay Partners Key Activities Value proposition Customer refationships Custonier Segments
I Technical consultants - Mathematical medelling Dptimizing the island energy e’m‘f"""am,""am‘ :"’" ""{_"' poe [ UHllity companies (HEP DSO,
[RINA-C) Application for monitoring and Bystem effaring benafits for Si:m their co;: mu:ve:se:sa-n;ax = Hep Production, HEF Trgovina,
I Platform provider (ENT) management refevant stakehoiders: epansibitities VioLe)
L REA Kvamer Data collection L Sscurity of supply grid Communication with utilites for [ Municipality
stability for the DSO. mesting their nesds - Energy cooperatives

I Environmental assoclations ) §
Commamication with isfaaders for

QRAAG heir frust and SUpdort

Lawear enérgy casts for - Energy communities

utilities Channels - Permanent and temporary
Key resources I j""""ﬂ"l:‘ 5-7‘-’-':; for ot Meetings residents
ecarbonisation for &
| Industry and econam
PV plant stakehalders including the wor_k"hop’_ srake::zders ¥
- Battery system munieipality Social media
- Sensors and meters b New technological solutions | Websit®
~ Human resources, including that can be applied to other Manitoring application
tachnical as stakehoider regions By key partners
management
Cost structure Revenue streams
- Application hasting - Monthly fee for grid management {DS0)
- Hardware infrastructure Monthiy fee from for utility [production prediction)
[ Marketing Monthly fee from for real time data monitoring (Municipality}
I Maintenance
 Administration

S [N L

Slide 6 UC 1a

UC 1a Joint management of hybridized RES and storage

Kay Partners Key Activities Value proposition Customer relationships Customer Segments
| Technical consultants Ensurs testnalogy: Optimizing the jsland energy /ey nomate elation wihal L Ubiity companies (HEP DSO,
(RINA-C) Mathematical modelling bystem offering bensfits for “;n mc "I.“"r fo;: ?;‘:";ﬁj’sm ;"”‘ = Hep Production, HEP Trgavina,
[ Platform provider (ENT) - Application for monitoring and relevant stakeholders: herpamsibilities WioLe)
kb REA kvarner management I Security of supply grid Communication with utilities for Municipality
) - Data collection tability for the DSO. meeting their nsads |
[ Environmental essociations Create fa : v : Communication with islangers far Energy cooperatives
reate an ecosystem for L i | .
application: I.Er;r‘ energy costs for gaining their trust and suppot Energy communities
uniities Channels - Permanent and temporary
ey resources i 5"’*"‘9’;’ ’?m:; for aif Persanal contacts and within residents
ecarbonisation for & isabi
Scientific and technical and stakeholders including the customers organisation Industry and economy
expertise o ng Utilize contact netwerk from stakeholders
§ ety already friengly customers
- Avallabe modeils and data L ew nological solutions Start with pilots ta reduce
- Reputation and key contacts that can be applied to other | risks and demonstrate proof o
ragions By key partners technalogy.

iCost structure Revenue streams
F Application development - Government funding
[ Application hosting Funding form ELf H2020
[ Hardware infra e Third party funding from customers
F Marketing
I Maintenance

AN
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UC 2 Smart integration and control of water and energy systems

Kay Partners Key Activities Value proposition Customer refationships Customer Segments
I Platform provider (ENT) I D"‘l_'s“ Wﬂ;‘,:‘:’ "“"5‘";}%" | Creating energy-water nexus i ';'f T:if‘;“;::‘;-‘ff'i snproacy [ aRersystem, waste-water
5] ' and its conmection to wicuitwal bar SUch apdreacth k s
- Municipality ef,,-gy systam ::r':g?rzﬂ:i'yi\f::ﬂﬂﬂ of treatment ro.':r.Jpany
" Hardware companies (for b Appiication for monitoring and - Islanders {agriculture needs)
measurament devices) managerment [ Low cost sustainable usage F Municipality
I Network provider F Connection between sensors of water = Visitors
and 5G network for optimel L Increased securfty of water
control supply on the isiand Channels
Key resources r Tourist information center
t  Communication protocols and = Workshops
imfrastructars . "
F Social media
t  Sensors and mebers
 Website
L JoT platform N N
+ Monitoring application
b Water and waste-wgtar netvovk
and athar water infrastructure
ICost structure Revenue slreams
F Application hosting F Monthiy fee for energy-water system management (WOCL)
- Hardware infrastructure b Manthiy from for energy water monitoring {islanders}
[ Marketing b Real time monitaring for utility services
= Maintenance N
F Revenue from tourists

e A W Jfinsitae

Slide 7 UC3

Empowerment of the islands energy

communities trough 5G-and-loT
technologies for flexibility services

e

ﬁ |
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Business Model Canvas: use case 3 INSULAE - Empowerment of islands’ energy
communitiesthrough 5G and loT technologies for flexibility services

Key Partners ey Activities Valure Proposition Cwstomer Relationships toumer Seguments
HEP — for energy [ Establish ieTplatformand [Ferabbish o common, fesibls, . dstenders and Municipaity 1. lslonders
5 depioy sensar infratnacurgionen savece hosed hufwell DFIMATY COMIL R otion Visitoes
WICCL — for water fcifities _ i
. ENT to deveing plotform,  jeefined and securedloTeco- mnel by project
AT —for 56 infrostructures oapications ard analytics  festens fov many offfesent L —— . PortAuthorky
AUNICIPALITY . HEP, VIOCL ta provide dotg [Fakefaltersand plavers, secandory commurkcotion f. Municloalty
{fferert sensars and smart 5. Alrpoet DOerEoT
pavernanoe] frings are conmectsd tirough
. Boat Duwners
Content Prowiders (open el ey Ressurces e chatform with difevent
poplicetions to the benefitof  iFhamneis 7. Uity compamles{HER,
oT/Deta centre Provider [. (ol doud infrestracture shanders ond wsitors WIOCL)
ENT 7 Drect (praject] delivery i
. Emergy Homebax Erergy Witer sharing istmadters
iUty s estoblishe 1o
[ SersovsThata i
Ipptimize consumptian of seoves | Ltetfyricompeies 7]
W,  Citizen participation sources ool provideaddivanell.  Website
5. Deveiopment resources ks il W, Miohile App
Cost Shructure Flviive Sirecira
. Date centre/app hashing . Free subscription for islanders
2, Communicationsdelecam imfrosimctune . Premium paid services{rea! time, notifications)
. Moketing 3. Uity comparies fooveaced prediction —statistics)
., Proviwct develooment mmin temince 4, Reveroe sfare with commuriation grovider fitefo
. Administratian

N

Slide 9

Instructions to generate a successful
business model

Sy =
Opportunity & Ecosystem Analysis | UES Business Modealing Value & Revenue Flow Analysis

enue flows

Maonetization Options Il

(products & services)
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UC3 Unije

Empowermentof the islands energy communities trough 5G and laT technologies for flexibility services

Quality of life & Enviroment (islanders & visitors):

* Sea water quality / temperature

* Air quality / temperature / humidity / pressure

* Air pressure trend (short term (e.g. 15 min.) / mid term (e.g. 6 hours)

Optimizing traffic and security on island

* Counting of persons at harbor or passengers enter boat

* Real time information for municipality regarding number of visitors on island
* Increasing security, e-health and emergency services

Citizen wellbeing & utility companies services optimization:
* Optimizing energy & water consumption for citizens

* Predicting energy & water consumption for utilities

* Introducing community based energy/water trade

Slide 11

UC3 Unije Stakeholders
(Port Authority ]

Individuals using Port Owner of a
Mobile App Operator/Manager Slip and Boat

S ————————————————
| Tourists Islanders
L

Visitor to port with v thy
a boat

Dashboard g Slip monitoring
Statistics ‘ Slip Reporting
Reports s Sub-lending
Security alerts : the slip

| Airport | HEP

Transport Service Energy Provider Connectivity

Water Provider

ERICSSON

loT Platform

Provider Provider Services Provider

Providing energy
from solar power
plantand
traditional grid
Realth
monitoring

Providing water
fromisland
desalinisation plant
Real time
menitoring
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UC3 Unije - Simplified Business Model

« |slanders *  Smart home system for islanders/visitors
. Visitors with_Mqhile app _for real time cor!sumption
maonitoring with integrated security
*  Municipality *  Dasboard for municipality/utilities with
«  Utilities aggregate statistical informations (people on
island, hoats in port) and consumption
(energy, water, waste) predictions...

Value Creation

Profit Mechanism

t valug
* Free and paid subscriptions nechanis genaration * Introducing loT, Big data, Al platform

* Connecting energy boxes ( and
system with external monetisation utilities infrastructure) with 5G

services technology
* Visualizing data with Maobile

application and dashboards

* Energy and water exchange tracking

Slide 13

Understanding the business model

Islanders or Visitors

would like to reduce carbon footprint/ save on energy and water consumption and

are willing to convert their home to smart ene by installing Energy Box device and subscribe to offered cloud
base services,

VN 1TE N 10T 5G conneected Smart Home

real time monitoring of energy and water consumption, add security and remote control of home appliances,

can deliver optimizing consumption and reducing risks of energy or water spills

NG RGN non existing similar service provided by utilities, no real time monitoring of energy and water consumption

the [new] o0l will provide that missing service in affordable and cost effective way.

4 %)
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Understanding the business model cont.

Municipalities or Utility companies

eventually ability to control consumer behaviour with beter predictions

10T 5G conneected Smart Home & Smart Island

would like to optimize field operations/ save on energy and water losses on Islands premises, get better
insight on total number of people living or visiting islands, bring more order in port facilities

TN e real time monitoring of energy and water consumption to utilities, add security and remote control of public
infrastructure, optimizing consumption and reducing risks of energy or water spills

m non existing similar service provided by utilities, no real time monitoring of energy and water consumption

the [new] o0l will provide that missing service in affordable and cost effective way.

Slide 15

UC3 — Unije Island

Resltime information on island energy consumption both individual for
citizens and aggregate for municipality and utilities
Port operations menitoring, berth, beals

Ohbservation and reperting on harbor boarder crossings (approach / leave)
= counting persans on islands, predicting energy & water consumption

Alert and wamings regarding specific traffic observations

Share environmental information (air quality, temperature, ...}
Alert and warnings regarding specific environmental observations
Securlty monltoring and security alerts

Access to weather Infermation

Use Cases

w oW ow W oW

Smart home - Energy box conrecied with mulipke sensors

Viden Camera enfanced with Al anaktics cbssning the entry and exit boarders of the harbor
Ervronmental data provded by Sensors in pom

‘Weather dala & forecast

Infarrnation displaws) on iskand for muricipalty

Mobie spplication for islanders and wstors

Hryaiska Elekiroprivreda (HEF)
WiocL

Harbor or Port operator
Application provider (ENT 7)
Municipasty — open data

Providers

are willing to share their open data informations to community and get in back pecise consumer data, or
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UC3 - Unije Solution

N EE
Integrated ecosystem : H
] 1
Open standardized device stack

I
_________ ===

APls

Smart Island Platform

Network insights combined

Global APl interface and SLAs
I
Unigue monetization capabilities

|oT Al based Analytics

Xaas delivery model

Service Provider

Slide 17

ERICSSON

=
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Business Model Canvas: use case 4 INSULAE - Transition to DC power grids
Mey Partners Wey Activities Value Proposition Customer Relationships Customer Segments
oval authorites Pranfaf cancept: valdate the s e mabiliny wa EV fase fowards prvate EV awners ENETEY COMTUAItEs
e af the OC microgrin vs .
Enargy campanies rodition ol aparaach hovgers TS gy CamD oS PV lphotavoltoic] rosumers ond
BEOF for in Behind-the-
RAD portners fincluding  [OMINICation with fuppare eneray self- i for """“:* ;:" rethe meer eustemer
echnology providers) takehaliers. puffickency fawa-production) ﬂmm h{?o.?r;; ﬂrg\hqr owners
2RP fbalonce resp. parties) [antracts with £V aumers Wdinimization of energy iosses e exampe} Energy componies (o wauwkl
" WPlaraing ard praject desipn e to reductian of Tectmology providers (for henefit from simplar H)
ey Resources conversion shages. Fromple MervesmartSystems) omparies with EV flast (nower
. Chamneis ok servie
[rechnofogy fbattery, chargers) freduiction of power ek servoa)

ErQiTearin g COrmpeten ces to
Feclize the pianmed contro)
Elratepies

Erergy company far the reverse
ppower fiow foreswmer)

llectronies investment oot

KCo-existent af proof of
ancept of hebrid AC-0C grids
Provisian of andiliery power
pervices

Fuhiic and individus meetings
Winitter materia!
Hiovmepage

oo medin, newspaper, raoia
and TV

Fast chergersan weokgrid
Arlance responsible parties chis

a seffaneiliany arid senvices

Cost Structure

(W80 cast reliztes to the costaf electricty, maintenonce af the PY
rlectronit. Degradation of the bathery.

The cost af maney of the initiol irvestment

The cost depends an the size of the bottery thoth paver and enerayl, on the grid
earection fee ard EV chavger power, Reniburchose of lamd to place the HIW,

ond power

Wncillory grid services

Wevenue Streams

[ users/consummers pay for the service, They pay o sabser
per e for metval consumption ead an initi! one Bime feg,

PPehind the meter application woukd Bring soang rother

NI\

Slide 19 UC5.1

Business Model Canvas: use case 5 INSULAE — realization of a biobased economy.

5.1. biomass based district heating

v s, The cast for communicotion, planming oad profeet design

he grid (s prapartiona with the cost. The serviees (s finenced in DX

The cost depends an the size of the BH grid and e af the wadergrowad, rock, s ol

o inherest rate of less than 2% thet ereguaranteed by the municipalty. The risks
spocipted to the investment are rieng fuel casts ond rising taxes ar fuel,

Key Portners Wy Activities (Valre Proposition Customer Reictionships Customer Segments
acal autherltles [Cammunication with inlend niering a controct (s wokantary, fdvidual house owners with
takehalders. land chitsens w can lewve, but onlyafter  pentral heotingand ol burmers
Erieriay campanies Kantracts with cusomers.and paying your shore. et bt s e cenmagarnles i
) i A centralized district heati mpamies veitfy
scal biomass producers, e.g. [FOmass suppiers ™ hniticl time comsuming effort pemtral hestingand of! barners
armers, forest awners blanning andgvosctdesign: [ work bosed onthe useof Lo bk eetings ond .
- » Description of eeonomic iocal hiomass, &.g. biogas,  ontimucus meetings with The service is chosern becouse it
Citirens ond citizens ARSEUENEES for CUSTOMETS anditraw, wood CNpS, Means  Lien: oo csians s affordobie and esy to use for
rganizotions 00K, gfat the maney spent on fuel he custamer.
Eingas plant and district Eranamic planning tays in the ishand, thus [hanasts The service can campete
. trengthening lacal econemy. [Pubiic ond individun) meetings  BConomically and i eosingss to
heating cwner and aperotar Y Redoliross Hthe eergy praductian, heat e - nse wian compared to other
fratentioly technokagy Favaurable firancing bl pawer, becames coz- At olutions ke indvidunl heet
Providers) finow frow abowt blomass bossdipeutral and the emission af [Homepage UAMES, e ol burners £1c.
Wiserict heating partickes and gesses is oo medi, newspaper, radio
Icoomeration with citizens peduced. e
lrgen(zations, for custamer
Cost Structure BRG] Streams

e wsersconsumers pay for the senvite, They poy o subse
must b part of jper wse for potual consumption md an initiol one time fee
the hudget. Storting up reguires a heating plont, o heet storage tarkand a grid.
The flued recarming costs ore finoncing cost, & & M. The warkaile casts are fue! ong)
ey, THEre 15 0 eCONOvmiy i scale in the size af the feating phoat, but the size o)

[TTre expected revenue stream in time will poy for the i
[There (s mo profit ancekodeted,

with oz with [The paymeat is kv risk as it s conmected directly to thale

Possibly @ revenue siream on transgort fuel produchion

L [\ L/
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Business Model Canvas: use case 5 INSULAE — realization of a biobased economy.
5.2. Integration and optimizationof VE and biomass in the energy and transportation system

Froducers of orgonic wasts,

rensportehion is spent acally.

Koy Partiers Wy Activities Ve Pr s i
RELD portners Deveiop and simulote fdigita)  [Customer= islard community,  Bysimess opportunities, VE producers
. B iogit for aptimal pperation—  ErEray producers, 050 and  lhronding 050 cam buy fexibiliy;

Tow Reguiption outharities rtual Fower Plontond p2x  [IIEERS: 'E praducers con sell mare VE pso
acal authoritles i [The energy system s able to vse Transpart companies con AN SO0 COTIRES

. ) (Demanstrate the integration A — ion af the become CO2-meutrol M B -
El.aergy companies: Biagas,  \rapase changesin tax [VE. sions ond policies, local Citizens who care for
eistelct heoting and power  Feguiatian fa avokd! double Fiewibility in the snergy system  development strotegy wiistendy energy prke
acal hiomass producers, =.g. At ter loen! ecamamy becmuss szmtﬁmm who care for baeal
farers, forest awners, [Ver Rescurces more of) the cast of fuel far anm teveingment

Existing dnfrastructure ong freat. power, O and Controcts with DE0, VE

Citizens who care for green

acal compenies wha henefit

The costs refohed to Key resowes ond ootiviiies are development, HW, costaf

fard where new power end feat produdng feailites can be placed Thers (s on

oAy ia scalein the size of the gower ard beat grocucing focilWies. The iitiol
needed investment is VE producing fackities or integration af exis ting faciities. Thae
fiwed recurring costs ore finoncing cast, 0 & M. The varlable costs are hiomass and
oy, The risks assoviated fa the irvestment are disiag biomess casts, rising faxe.
i b s amd the volae of fesibiity:

) Eimudation mode! producers, blomess producers, .
.. batels, food industry ks wesefor dheset bock up ond ) ) ranitan
_ Funding for developiogRew  ooe o iccinns from fossAfuels. | MEEtInGS, public ond with
.
Citizans oad citizens echnaingy ond soluthans becircutationsf orgonie teksholdsrs. Local media and
prganizotians o reulitlanaf organe WAse lqige ronding et ram branding e.g. hatels,
Particioehion from R&ED fractians, as digestate from s ont B :m. owism companes
Waste fram rood side gross  |nstitutionsand companies  lagas can be usedas fisrtilizer, 10005 ERITEIIESIE
CMEATES,
rut and seaweed. b
Coit Structine Revenue Streams

Flexibility: The service s poid for by VE producers and 050, §
o revenue. The payment structare end the revenue streal
evelpment af o rew fexibility mocket and the costaf g
popment is cornected directly ho bhe service —no pay, { b
Trarspartation: P2X is seen @5 a necessavy develap

Understanding the business model

can deliver g
-

In contrast to

system.

EV users and DS0s.

EVs and charging infrastructure.

New charging functionalities {smart and bidirectional charging) will help:
Regulate the grid frequency and valtage;
Enhance grid quality of service;
Increase RES penetration;

Support the grid In fault scenarios.

Electrification of transport (electric mobility) to assist the management of the island isolated electrical

UC & — Electrification of the islands’ transport looking to grid frequency and voltage regulation.

Investments to reinforce the distribution grid and power generation from fossil fuels.

EVs as mobile energy storage units {batteries) will be able to provide new flexibility services assisting RES
integration and enhance electrical grid stability.
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Business Model Canvas: use case 6 INSULAE - Electrification of the islands’
transport looking to grid frequency and voltage regulation

Wey Partners Key Activities Valre o ] Customer Segments
IEENT farid operitart nstafiotion of new chovging  [Tronsport efecirifieation fefectic Bifateral controcts v ses

. totians with smoe and priaiility) to assise the i
FrACECechroloayproider] | ional chargingcopobilties management af the solated [avid aperators
[CIACE fcontre! management lectricol systent T Prosumers
wtem of the aew clarming
fations) Key Resources Fuhiic cherging stations with

mart charging
WO (dissemingtion ond wser Vs

g pgement) irharging stations Friviete chorging stohions with

fotirectiowal frmeet) chovging
fdonogement system

Kot Struciure Revenue Sireams
frstollation (ol + slectrical] costs Ancillary services provisions
Product development casts jncrmase (m RES penetrotion
[A§SETS Management (osts EV fdislchigivg revemse
iLser sngagement costs

S NV

Slide 23 UC7

Understanding the business model
The battery energy storage system will:
* Stabilize the voltage of the micro-grid;

* Increase RES penetration;
(R jli-Li s 8 Investments to reinforce the distribution netwark.

* Decrease energy losses.
The energy storage system will assure a safer and more stable supply of electricity. Also it will allow a smarter
il L e and automated management of the grid, enabling the provision of demand response and flexibility services,
thus balancing the praduction coming from RES.

[l

DSO, microgrid consumers and future prosumers.

Energy storage and power electranics to stabilize less resilient micro-grids

Battery energy storage system (BESS)

UC 7 —Storage and power electronics for the stabilization of weak grids and microgrids.
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Business Model Canvas: use case 6 INSULAE - Storage and power electronics for
the stabilization of weak grids and microgrids

ey Partners ey Activities Value Proposition Customer Relationships  [Customer Segments
EENT (D53 raroMation of BESS in a less Stornge and power electramics el consumation fratm REE! P50
aftafiera Engrgy Sraroge peaent o ghf MrNstan-m ofweak Fievy prosumerns canteects fwhenf acal consamers and prasumerns
Bottery) prics and microgrids auallabie) WFpossible)
EFACEL [Batrery inverter)
Wy Fesources Charnels
Pateeny Enery Stovoge System s tribation retwark
BE351 AL o LK)
KCost Serurture e Streoms
[T vast depends on the sire of the battery (bathpower andenergyl on the grid  End wsers/ronsumers poy for the servics, They pay a sisbsrlption payment, 0 poy
annectian fee ond EV charger power, Rerdourchase af iondta pivee the HW er wse far actue! consumationand on Mnitialame time fee,
I8 04 cost relates ta the cose of elertricky, mointenance of the P and power. efind the meter opplicotion woukd bring sawing ratherthan revenue
elechronic. Degrodotion of the hottery.

cillary arid serdces
[T cast gf money afthe inftial invest ment

N7
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