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Abstract

This document provides a comprehensive overview of the EURICA project, focusing on its int
landscape, innovative business model, user empowerment strategies, validation methodolog
capacity building efforts. The document explores two distinetibess model cases in Burkina Fi
and Madagascar, highlighting business opportunities, market potential, and partnership pros
while also introducingthe conceps of "FlexEnergyasa-Service'l Y R argya9af $ NI
EURICA's commitment to usempowerment and validation methodology are detailed, a
capacitybuilding constraints and mitigation strategies are discussed. The document also ol
communication and dissemination strategies and concludes by summarizing key insigh
contributions from the EURICA projedin response to the project's evolving demands, t
document also delves into the project's potential for replication beyond the pilot phase. It disc
the investigation of synergies with other stakeholders and DSOs in Afheaeport concludes b
summarizing key insights and contributions from the EURICA project.
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1 Introduction

1.1 About the deliverable

This document represents an important milestone in the broad spectrum of EURICA results. Its main
focus is on clarifying synergies arising from-tipvn and bottomup pilot initiatives. In addition, it
delves into the details of the related business pléarsthe two pilots, offering a detailed analysis of
their commonalities and points of convergence.

Furthermore, this paper expands its scope to include valuable insights into user empowerment,
clarified through a thorough review of the entire documentatiet. It builds on the foundation laid

in deliverable D15.2, which initially addressed regulatory issues and identified existing gaps in the
context of capacity building.

This document essentially summarizes a critical phase in the EURICA project, pravides
comprehensive overview of how the two pilot initiatives are aligning and succeeding, and continues
to address the key aspect of capacity building within the project, addresses regulatory concerns and
seeks to bridge existing gaps in this essential area.

As the EURICA projéc (i S O raptizappatihesodtinue to evolve, this document extends its
focus to investigate synergies with stakeholders across the African landscape. Building upon these
experiences, it delves into exploring the lessons learaied the project's potential for replication.

This comprehensive section provides invaluable insights into how empowering communities beyond
technical aspects, employing contesénsitive approaches, and fostering trust for energy justice have
shaped the poject's trajectory.

1.2 Scope of the document

The document is the sixth deliverable (D15.6) of the EURICA work packagé, itl&LJ A OF G A2y 0 2
FSSRol Ol Fa RSt AJS NI endoSpassifig séveral Rey asgecbscintedral b & & O 2 LIS
project's succss

1 Business Models fdioth approachesA detailed exposition of the business models for both
the top-down and bottomup approachess presented. Eadcipproachdistinct business model
is meticulously described, shedding light on their respective strategies and approaches.

1 Capacity Building Constraints Continuation: Building on the foundation laid in the preceding
D15.2 document, this deliverable continues thelexation of capacity building constraints.

It takes a closer look at the challenges and limitations faced in this critical aspect, providing
valuable insights for addressing these constraints.

1 Empowering Users through User Documentatiothe document alsgplaces a strong
emphasis on user empowerment by elucidating the significance of the complete
documentation set. It highlights how comprehensive user documentation plays a pivotal role
in empowering users to make the most of the EURICA project's offe@ogsmunication and
Dissemination of EURICA Project: Another vital facet covered in this deliverable pertains to
communication and dissemination strategies employed within the EURICA project. It delves
into the methods and channels used to effectively conyeoject updates, findings, and
outcomes to relevant stakeholders and the wider community.

1 Investigating synergies with stakeholders and DSOs in Africa: This document also delves into
the wider African context of the project. It underlines the EURICAegi'sjcommitment to
exploring synergies with stakeholders across the African landscape, recognizing that
sustainable energy solutions transcend borders.

LEAPRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy. 8
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2 EURICAntegratedlandscape

2.1 The collaborativeapproach

In their quest to maximize synergiégtween two distinct business models, tlEJRICA partners
recognize the importance of considering the unique value propositions each model brings to the table.

The urban project, with its focus on flexible energy solutions, is dedicated to resolvingao#ectr
blackoutsdue to constraints on the low voltage netwoik densely populated areas. This model
emphasizes adaptability, reime response, and reliable access to electricity for urban consumers. It
represents a critical response to the growing eryedgmands of urbanentresand their vulnerability

to power disruptions.

Conversely, the rural projeatentres around deployinginterconnected photovoltaic solutions to
gradually establish electricity grids in regions lacking a national grid. This wétiathampions
sustainability by harnessing abundant solar energy in rural environments to provide clean and
consistent power. It not only enhances the quality of life for rural populations but also promotes
economic growth and social development in undeveet areas.

The integration of these two models presents a unique opportunity for synergy. By merging the
flexible energy solutions of the urban project with the photovoltaic infrastructure of the rural project,
the EURICA partnersan create a comprehensive and adage energy ecosystem. This unified
solutionhas the potential to address the diverse energy needs of both urban and rural areas, offering
reliable power, reducing blackouts, and promoting clean and sustainable energy practices.

In doing so, the organizath not only bridges the urbarural energy divide but also paves the way for
a more sustainable and resilient energy future. This collaborative approach ensures that the strengths
of each model enhance the other, resulting in a more robust and inclusemggisolution for all.

Flex Energy > PV Energy
as-a-service as-a-service
V \_’/

grid
digitization

socio-economic context

EURICA
collaborative approach

Figure 1: EURICA collaborative approach

LEAPRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy. 9



rch
n Re

O LEAP-RE H

2.2 The project toolbox

In their quest to maximize synergies between two distinct business model&tHACA proje@ta
partnersrecognizes the importance of considering the unique value propositions each model brings
to the table. Within this comprehensive approach, the projadtlizes a versatile set of tools and
strategies to accomplish its mission:

1 FlexEnergyas-a-service:This approach, primarily employed in the urban project, focuses on
providing flexible energy solutions tailored to the dynamic energy demands of cehtires.

It emphasizes adaptability, reime response, and reliable access to electricity for urban
consumers, effectively addressing electricity blackouts in densely populated areas.

1 PVEnergyasa-service:In contrast, the rural projectentresaround the deploymentand
interconnectionof photovoltaic solutions, harnessing abundant solar energy in areas lacking
a national grid. This initiative champions sustainability by providing clean and consistent
power to rural populations, simultaneously promoting eomic growth and social
development in underserved regions.

91 Grid Digitization:The integration of digital technologies into energy infrastructure ensares
better-informed planning and operationthus leading toefficient energy management and
distribution. Grid digitization plays a pivotal role in optimizing the performance of both urban
and rural energy projects, enhancitiie understandingof 8 8 SG Q& NBFf 2 LISNI G A
whichimprovesreliability and redicesoutages

1 SocicEconomic ContextThe success of the EURICA collaboraijweroachis rooted in a
deep understanding of the socEronomic context in which it operates. Recognizing the
unique needs and challenges of urban and rural areas allows koretdiand effective energy
solutions that uplift communities and drive sustainable development.

LEAPRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy. 10
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3 EURICA business model

3.1 Burkina Fasatop-downé case

The EURICATop-down" solution stands apart from alternative flexibiltyiented business models
through its unique platform that facilitates flexible collaboration among diverse market participants.
This platform employs a markétased pricing mechanism, automatily determining prices based on
supply and demand according to predefined requirements. Importantly, the pricing aspect is distinct
from the actual execution of flexibility activatioffhis separation between pricing and execution
reflects the project's @re philosophy. EURICA was not conceived as a mere marketing strategy, but as
a practical solution to redife challenges aimed at improving people's lives. This philosophy led to the
adoption of an extended socieconomic approach, recognizing that adskang energy flexibility
requires a holistic perspective that considers not only market dynamics but also the broader socio
economic impact. Therefore, the pricing mechanism's separation from execution ensures that the
project remains focused on deliveritangible benefits to communities and individuals, aligning with

its mission to enhance the quality of life through sustainable energy solutions.

The individual components and business cases, subjected to rigorous testi@matsite, must
demonstrate boh technical functionality and economic viability. However, the full potential of the
platform, capable of supporting broader market development, emerges when considering additional
business cases and developments that are currently hindered by varioossfacich as regulations,
time constraints, resource limitations, and market access barriers.

Irrespective of the framework devised for the necessary role of a market operator in facilitating
flexibility trading analogous to the role of a data managethe central question remains: Is it
valuable to invest in and operate a decentralized flexibility market? Furthermore, are there
identifiable objectives that guide the adaptation and progression of the business model?

Drafted at the 3émonth mark of the project, the recent completion of the technical rollout phase has
yielded insights primarily focused on customer interaction and the technical intricacies of establishing
a functional system apilot sites. Therefore, tis deliverable outlines our approach to evaluating
business opportunities, with a specific emphasis on the secamomic context aimed at addressing
critical electricity blackout and grid congestion scenarios.

3.1.1 Understanding liusiness opportunitiegor flexibility

The utilization ofntermittent and decentralized renewable energy sources is poised to transform the
energy system, though there remains considerable debate on the precise evolution of this transition.
One inevitable development is the increasing prominence of decentralized power genesahich

will necessitate a more localizedanagement of thenergy infrastructure capable of accommodating
local generation, consumption, and grid demands.

Furthermore, it is evident that flexibility in energy supply and demand will assume a pivietal this
impending energy paradigm shift. Flexibility is likely to be treated as a distinct and tradable product,
a trend already observed in today's open flexibility market, such as the power reserve market.

The growing reliance on renewables also prgs heightened challenges for distribution grids. To
contain investment costs in grid infrastructurgrid operations must increasingly align withe
dynamics. A prime example of this challenge is evident in the islanding mode of a distribution grid,
where the entire system, including generation, consumption, and grid requirements, must be
meticulously balanced.

¢tKS 9! wRRUY&(iZR2t02E 2FFSNA | O2YLINBKSyairgds
decentralized system. Th®p-down approach t&en, involving smaller locdhcilities to test and
demonstrate all facets of the solution while supporting them in implementing diverse business

LEAPRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy. 11
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models, appears promising. It's a prudent strategy to generate initial revenue streams from
established TS@entric services like reserve power, but this is just the beginning.

One notable departure from conventional components is the local flexibility market based on local
FlexOffers, a concept validated and demonstrated during the project's duration. Detemgnthim

ideal implementation of the EURICA toolbox in the market {leshonstration is a challenge.
Collaboratinghrough other R&I projectdocused on a decentralized energy market and collectively
reshaping paradigms, market models, and regulations segongdent path forward.

Currently, locally produced renewable energy lacks a commercial advantage compared to centrally
generated energy, despite its reduced grid resource usage. This dynamic could change in the future,
potentially bolstering the business models of local energsnmunities and virtual power plants
centered around renewable energy sources. The present grid paradigm operates as a "copper plate,”
connecting generators and consumers wherever they are located, but the remuneration structure for
DSOs often fails to acgot for costs averted through actions like preventing blackouts, congestion, or
grid expansion, not to mention compensation for performing islanding modes lack of incentives

is also due to the absence wisibility andfar-sighting on suclissues Deweloping the tool allowing,
through grid digitization to identify these issues andalorise such'avoided costs" form the
cornerstone of the EURICA business models.

Addressing the requisite changes in markets, regulations, and energy paradigms is argongoin
challenge. During the project, identifying and engaging with small and mesizetfacilities such as
households and small businessegerested in transforming their consumer base into prosumers or
leveraging local generation potential to integraténito a localized energy system was a wise strategy.
These smaller utilities are wadbsitioned to thrive in a decentralized energy landscape, having already
established local credibility. In this emerging system, they will play a pivotal role in lpgjams=rgy
supply and demand, along with local grid requirements, with the support of their local communities.
The EURICA tools empower them to progress in this direction.

When assessing the unique market and regulatory frameworks across Eurapmarries,
Switzerland emerges as the most promising, followed closely by France, Belgium, Great Britain,
Ireland, and Finland. This context underscores the significance of flexibility as a tradable product and
its role in mitigating issues related to bkauts and congestions as the energy landscape evolves.

3.1.2 The importance of offering energy anegblume

On the flip side of the market platform, an array of diverse flexibilities is presentedioprdown
solution holds the capability to seamlessly integraggious types of flexibilities via its HorEdMS.
Through the aggregation of these discrete flexibilities, the nuances that distinguish them become
indiscernible to potential buyers. However, additional factors can influence pricing, such as transfer
costsg e.g. transferring to other DSO, market platform,.éda algorithm is employed to discern which
flexibilities best align with specific demands, thereby refining the matching process.

The ongoing analysis will pivot toward exploring the impact of statbere an economic advantage

in offering flexibilities without immediate monetary compensation? For instance, take the cage of
conditioners where theowner prioritizes cooling over reducedenergy consumption at any given
moment. The compensation this context might encompass nanonetary advantages rather than
financial gains. Nevertheless, these smadleale flexibilities, likair-conditioners stand in contrast to

the magnitude of flexibilities exhibited by industrial operations, power plasitshe energy required

for charging electric vehicles. As a result, a considerable number of minor devices need to aggregate
their impact to approximate the scale achieved by factories or power plants. From a business
standpoint, the effortand investmentequired to collect myriad minor loadaustbe comparable to

the effort expended for a few substantial ones.

LEAPRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy. 12
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In the future, as the market platform matures, a more comprehensive examination will incorporate
insights related to diverse criteridactors like longevity, reliability, and precision of the offered
flexibilities will be scrutinized to enrich our understanding and decisiaking processes.

Considering additional questions and thoughts:

Addressing how our solution generates revenueivefal. Will revenue be derived from subscription

fees, advertising, transaction charges, or alternative avenues? Evaluating these aspects becomes vital
to shaping our business model. This financial underpinning will play a significant role in the
sustaindility and success of thapproach

3.1.3 Cost benefit analysis

The Cost Benefit Analysis (CBA) is a methodical process used to calculate and compare the advantages
and costs associated with a decision or project. In the case of EURICA, the primary go@lB ike

to determine the feasibility of an investment or decision by examining whether the benefits it brings
outweigh the incurred costs, and to what extent. In this scenario, "benefits" are quantified by the
revenue generated from customers utilizing thigecific service.

However, it is crucial to recognize that EURICA stands apart from typical commercial projects due to

its strong social mission, aiming to resolve electrical congestions and bladtoimproredOA G AT Sy Q&
access to electricityeconomicgrowth and social developmentConsequently, evaluating EURICA

worth extends beyond mere financial considerations to encompass its broader social impact and
significance.

3.1.3.1 Costs & benefits

There were two main cost categories to be assessed:
I Fixedcosts

These are fixed costs, which remain constant regardless of the quantity of goods or services
produced. An illustration of this cost category would be the expenses incurred in establishing
a market platform for flexibility. The development costs foistplatform remain unchanged,
regardless of the number of market actors utilizing it.

i Variable costs

These costs fall under the category of variable costs, meaning they fluctuate in proportion to
the volume of goods or services produced. An example afc¢bst category would be the
expenses directly associated with providing access to markets for prosumers. Each prosumer
requires specific equipment and software, and the costs for these resources vary depending
on the number of prosumers involved.

3.1.3.1.1 Hardware optimization

In the context of EURICA, the flexibility platform underwent a significant redesign and enhancement
when compared to a prior projects, most notably the renowr@dF Tprojectt. EURICA's primary aim
was to decrease customside expenses wiglsimultaneously simplifying hardware intricacies.

The majority of the efforts were concentrated on the HofaBIS and the associated home equipment.
HomeEMS:

1 Transitioned from employing multiple hardware instances to a solitary cloud instance.
1 Upgraded tancorporate multiuser support in place of the previous singistanceper-user
setup.

1 https://iwww.gift -h2020.eu/
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1 Streamlined hardware, replacing customized hardware setups and cabinets with standardized
cloud instances.

Enduser equipment:

9 Emphasized easy installation procedures

1 Introduced novel technologies to both Distribution System Operators (DSOs) and end users.

1 Minimized disruptions to existing house electrical installations, ensuring a smooth integration
process.

Similarly, the Grid Digitization software is designed to rurclond instancesvith a containerized
approach enabling deployment, scaling and managenvétit a cost adjusted to the scale of the
analysed area

Table 1: EURICA Home-EMS

Old HomeEMS EURICA HomEMS
Cloud / Virtual instance on site (DSO)
Hardware N x prosumers (3500 EUR per instanc N x prosumers (LoRa TIC = 150 EUR, LoRa socket= 6(
Optional LoRa IR set = 200 EUR
Software N x prosumers (3500 EUR per instanc 1x3500
Installation N x prosumers (500 EUR per instance /
Total N x (HW + SW + Installation) SW + N x (LoRa equipment)

3.1.3.1.2 LoRacommunication network and equipment

The HomeEMS system established a basic form of communication with end users using wireless
technology, given the absence of wired internet infrastructure in the demonstration setting.
Additionally, this setup served as proof of concept for potential future projects in similar
environments.

Among the available wireless technologies, namely GSM, WiFi, and LoRa, LoRa was selected as the
most suitable option in terms of cosfffectiveness and performance for the specific conditions in
Ouagadougou, sei@able?].

Table 2: Wireless technologies

Technology WiFi GSM LoRa

Internet gateway N x Home routers Mobile base station LoRa gateway
*required wired connectivity

SIM cards N xHome routers N x controlled devices 1 per gateway
*if no wired internet connectivity: *NB-loT not available, only *max 2 gateways
Mobile router GSM

Mobile data Medium Medium Low dataconsumption
*in the case of mobile routers *sum of all SIM cards

Reliability Variable Variable Fixed bandwidth

Communication Low Long range Long range

range
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Power Medium Low Low
Consumption

3.1.3.1.3 Smart metering infrastructure

The grid digitization solution relies ¢ime smart metering infrastructure providing the required set of
data to compute the model and identify the places where congestion and/or voltage excuvglbns
appear and require mitigation measurda the framework of EURIQAe whole solution benefitd
from an already deployed infrastructure.

In European countrieshe deployment of smart metering infrastructures shiaeen analysedand
justified by other use cases mainly centered on the contrakcaspecsuch asilling, change of energy
supplier, emote change a$ubscribed electrical power, remotéosing of the delivery pointustomer
information. In the African contexsimilarcaseincludingfeatures likeprepaymentare under study,
even though smart metering projects are not yet onaionwide scale

The replication strategy conssin exploitingsuchexisting infrastructure to bring additional benefits
to an already made investmenthe marginal cost related to the grid digitization use dasthen
limited to the higher data requament compared to simple billing reading amaply an increase in
communication costs at Data Concentrator Unit letely 9! w L / His@areaselisdcalizedini
one sim card per secondary substatjoierefore four simcardson the demonstration siteasthe
communication technology between smart meter and DCU is Power Line Communication

3.1.3.1.4 Cost optimization

While the solution has been extensively reconfigured to align with Burkina Faso's total cost
considerations, there is still untappgmtential for improvement in comparable future projects. Here
are some possibilities:

1 Smart Meter Integration with LoRa: Instead of employing standalone LoRa sensors that are
connected to smart meters, an alternative approach involves utilizing smart mttat come
with built-in LoRa communication capabilities. This approach has the potential to significantly
reduce costs and eliminate the need for additional installations.

1 Exploring CosEffective LoRa Communication Modules: The existing LoRa modubk$ouse
various components such as sensors and smart sockets are priced at aro@@dELOR.
Exploring options for local research and development of these modules could lead to more
costeffective alternatives.

1 Tailored EndUser Monitoring/Control Modules:HE selection of LoRa user equipment was
deliberately chosen to facilitate easy installation and avoid disruption to existing household
systems. However, there are numerous other modules available that could be integrated into
the solution, offering lower asts. Integrating these modules might require additional effort
during the installation phase within households.

1 In places wher@lectronic but not communicating meters have been deployed, the study of
adding a communication matk rather thanproceeding ¢ a fullupgrade of theneters could
enable to address new geographies.

By considering these opportunities for optimization, future projects could benefit from cost savings,
streamlined installations, and enhanced functionality.

3.1.3.2 Revenuestreams

Therel NE @I NA2dza | LIINRI OKSa (2 ONBI GRyAY ENBaIRa/ 35S a2
models, all of which require careful evaluation.
1 Asset Sale:
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The most widely recognized revenue stream involves selling ownership rights to a physical
product. In the cotext of solution, this revenue stream can be applied to the sale of
equipment (such as PV systems, EMS, and batteries) to prosumers. This empowers them to
enhance their self€onsumption capabilities and participate in flexibility trading.

1 Lending/Renting/easing:
This revenue stream is generated by temporarily granting exclusive usage rights of a specific
asset for a predetermined period in exchange for a fee. Lenders benefit from recurring
income, while renters or lessees enjoy the advantage of avoidiagull ownership costs.
Within solution, utilities can apply this concept by renting out equipment (e.g., PV panels,
batteries, EMS) to prosumers, possibly as part of a tariff model akin to mobile phone plans.

1 Usage Fees:
Revenue is derived from the ugtion of a particular service, with customers paying based
on their usage. In solution, this revenue stream can be associated with the use of the flexibility
trading platform by market participants, with fees paid per transaction. It also applies tsacto
purchasing flexibility from others.

9 Subscription Fees:
This revenue stream arises from selling continuous access to a service. For example, in the
context of market actors gaining access to the flexibility platform, subscription fees could be
structured as monthly or yearly payments.

1 Licensing Fees:
Revenue is generated by granting customers permission to use protected intellectual property
in exchange for licensing fees. Licensing allows rightsholders to generate income from their
intellectual property without the need to manufacture a physical product or commercialize a
service.

3.1.3.3 Benefits from use cases

Four sources of potential benefits are identified as follows:

9 Congestion avoidance / reduction in investment c@stgrid centrizise case

 / dza G 2 Ye&kN@agng cdntracted power compliance as customer centric use case
1 Balancing energy reductias BRP centric use case

9 Tertiary reserveas TSO centric use case

Demand flexibility

(power reduction)

P (kw)

Maximum capacity

7
/ . Power increase
/ \

; Shifted consumption te jo

t(h)
Figure2: Energy shifting

The 'top-down" platform, intended primarily for congestion mitigation by Sonabel (DSO), is designed
in such a manner. It is important to highlight that mitigating or eliminating congestion also has a
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positive impact on voltage stabilitpn a network that went though the rebalancing activities
suggested by the Grid Digitization

With only minor adjustments, the entire solution could similarly be applied to the other three benefit
sources. The ensuing table delineates the employment scenarios ancedoesite alterations for
achieving specific functionalitieseeTable3.

Table 3: Benefits of use cases

¢2RI&  Possible Additional -\ 400l sw

situation implementation equ_ment required
required

Congestion v

. _ implemented implemented implemented
avoidance jmplemented

Peak VPS PeakMS
shaving X v X module
_ BRP
Balancing interconnection
energy X v X for direct
reduction demands
TSO
Tertiary interconnection
reserve X v X for direct
demands

3.1.3.4 Potential availableflexibility

Table4 presents arestimation for160 consumers, which can be extrapolated to a larger population
of 1000 individuals residing in the demonstration area. These consumers were categorized into four
groups based on their rated power consumption:

1 Group 1: Rated power less than or equal to 4 kW.
1 Group 2: Rated power less than or equal to 24 kW.
1 Group 3: Rated power less than or equal to 37 kW.
1 Group 4: Rated power equal to 56 kW.

For each group, specifassumptions were made regarding the availability of flexible appliances with
power ratings of 1 kW, 2 kW, 4 kW, and 8 kW.

An analysis of this data revealed the relationship between the flexible power capacity and the house
rated power. It was found thatsing the flexible platform, approximately 18% of the flexible power
capacity could be effectively utilized. Furthermore, during periods of reduced power demand, the
flexible platform has the potential to achieve approximately 18% in power savings. Toéestuthat

the platform can play a valuable role in optimizing power usage during times when power
consumption needs to be curtailed.

Table 4: Potential available flexibility

Number of Rated Available flex Ratio Total flex Percentage of
rosumers power power (kW) beatr:jegl[;l;x power People go/
P (W) (flex appliances  pouer (v6) (KW) ple (%)
91 <=4 1 25 91 56

LEAPRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy. 17



Long-Term Joint EU-AU Research
and Innovation Partnership on Renewable Eneray

24 >=12 2 16 48 15
37 >=23 4 17 148 24
8 = 56 8 14 64 5
rox. approx. approx.
160 a2 / A A 100
2000 18 351

3.1.4 Exploringregional flexmarket viability

Based on the assumptions surrounding demand and supply within the flexibility market, we can derive
a trading volume estimate. However, at this juncture in the project (M30), a multitude of uncertainties
persist, anl the available data is insufficient to conduct a comprehensive business case analysis or
formulate a robust business model.

It's clear that the value of flexibility is on the rise within the energy sector. Yet, it's imperative to
acknowledge the existencef alternative markets and products that could potentially pose as
competitors to thetop-down solution. These alternatives wield considerable influence over the pricing
dynamics, often acting as thresholds to prevent scarcity from driving prices to excessive levels.

However, it remains plausible that a regional flearket could generate a substial trade volume,
rendering investment and operation economically viable. The pivotal determinant in this context is
the required expenditure. Despite the competitive landscape, the prospect of sufficient regional trade
activity could counterbalance thests, thus making thendeavourfinancially viable.

3.1.5 Key activities

The pivotal actions involved in cultivating a flexible energy market, encompassing the identification of
target DSOs and the active engagement of consumers.

Flexibility Trading andarket Development:

Flexibility trading presents a unique challenge reminiscent of the chicken and egg scenario, where the
availability of flexibility providers and potential flexibility users are intertwined. Without flexibility
providers, there is no sygty for potential users, and without users, the business model for flexibility
providers remains unviable. To tackle this challenge:

9 Identifying Target DSOs: The first step is to identify distribution system operators (DSOSs)
grappling with congestion probins who are open to adopting this innovative congestion
mitigation tooland have a smart metering infrastructufising the requirementsof the Grid
Digitization tool or are willing to invest into such infrastructure

1 Onboarding Flexibility Providers: Crucial to success is enlisting an ample number of flexibility
providerssuch as prosumers, producers, industries, asset managers or tertiary sector which
arewilling to participate.

1 Aggregator Enablement: Empowering aggtors or local BRPs to aggregate FlexOffers from
various customers, including smaller ones, is essential.

1 Establishing Common Standards: Actively participating in efforts to establish universally
accepted standardsuch as thd-lexOffet protocol, whichis vital for market development.

Local BRP Activities and Consumer Engagement:

2 https://flex -community.eu/
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Local balancing responsible parties (BRPs) play a pivotal role in the flexibility ecosystem, primarily
focusing on consumer engagement and conversion into flexible consumpresamers. This pivotal
activity prepares the ground for various other actions:

1 Expanding Consumer Base: ldentifying and recruiting new consumers, prosumers, and
generators interested in becoming part of the flexibility community.

1 Supporting Smarppliance Vendors: Collaborating with vendors of smart appliances, such as
PV systems, batteries, and electric vehicles (EVS), to initiate activities within the region.

1 DSO Collaboration: Establishing contact with local DSOs to gauge their interestunngroc
local flexibilities and launching related initiatives.

1 Market Participation: Collaborating with othenarket operatorsto participate in reserve
markets and build a robust portfolio capable of meeting-ptalification requirements for
power reservesind local markets.

3.1.6 FlexEnergyasa-Service A flexible solution for energy needs

Just as with the concept of XaaS (Everything as a Service), which encompasses a range of services such
as Hardware as a Service, Infrastructure as a Service, Platfornensca Sand Software as a Service,
FleEnergyasa-Service (FaaS) can be similarly defined within this framework.

FaaS represents an innovative approach that providedesnand access to flexible energy resources.

From the perspective of distribution systeoperators (DSOs), FaaS serves as aroadskrvice

seamlessly integrating with the existing DS@cosystem This versatile solution empowers DSOs to

enhance grid management and stabilityimprovingl KS dzy RSN& G yRAY3I 2F INARQ
and harnessing flexible energy assets. FaaS can be directly integrated into the current infrastructure,
offering DSOs a valuable tool to optimize grid performance, accommodate renewable energy sources,

and ensure efficient energy distribution.

Expanding on tlsiservice, it can be roughly categorized into the following components:

Hardware as a Service
Observability as a Service
Flexibility Platform as a Service
Infrastructure as a Service
User Software as a Service

= =4 =4 =4 =4

(g\ Hardware as

g‘_g a Service

] Observability platfo .
% as a Service a Service

(‘ )) Infrastructure as
Flexibilityas a A |
Service
(Faas)

Flexibility platform
as a Service

as a Service

Figure 3: Flexibility as a Service
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3.2 Madagascabottom-upe case
3.2.1 Business opportunities

With atheoretical potential of annuatolar PV generation of more than 660,000 TWh of electricity,
Africa is the continent with the largest solar eggrresource. However, despite this enormous
potential, Africa possesses less than 1% of the global PV installed capacity and constitutes the
continent with the most extensive access deficit to electricity, with over 600 million people still left
out. Desplie a positive trend during the last two decades, the pace of progress in access to electricity
for rural areas has slowed in recent years. Partly due to external shocks like-C®D¥%id high
inflation caused by the war idkrainebut mostly due to the increasing complexity of reaching those
hardest to reach, new connections to electricity are not expected to outpace the population growth
in most African countries by 2030.

In this context, it is likely that no incremental progredsthe technological, financial or regulatory
landscape of the African rural electrification sector will allow to modify this trend and that a radical
rethinking of the current practices in the field is urgently needed to reach universal access to clean
and affordable energy as stated in the UN SDGs

The ambition of the bottorup case experimented during the project is to open a new power
infrastructure development path for the rural area of the African continent taking up its two main
energy challenges

9 The shoriterm challenge of universal energy access. This challenge is to quickly provide basic
and affordable energy services able rpidly improve the living conditions of the largest
share of its currently of§rid population, and

1 The longterm chalenge of sustainable development. This challenge is to participate in the
progressive building of the XXtentury decentralized, decarbonized and smart power
infrastructures needed to put the continent on a green growth trajectory.

Although this may sand like an obvious ambition, none of the rural electrification approaches
historically deployed in Africa actually manage to make both these challenges compatible and usually
only tackle one of them at the expense of the other. Indeed, current ruralrifieation practices can

be broadly divided in two categories: Grid solutions in one hand (including national grid extension as
well as autonomous mirdrid or microgrid) and individual solutions (including solar home systems,
solar lanterns, gensets, eton the other hand that not only differ from technological, marketing,
business model and regulatory standpoints but also differ from their targeted stake:

1 Grids are heavy solutions that can have a tremendous and sustainable impact on local
development inthe rural villages in which they are deployed but their slow diffusion during
the last 20 years despite high subsidization rates has proven their inability to tackle the energy
accessemergencyfor most of the remaining offirid population. Due mainly toheir
extremely high capitaintensity (CAPEX d50¢2n nn  e)kcdaip&ddito the payment
capabilities of their typical beneficiaries (§® n € k @ SI Nk dza SND odzi |t a2
deployment processes, their largeale development potential is limited to over 3800
K2dzaSK2f RaQ RSyasS | yidgeshrlysaberadlfifahcialy suppgrived A O DA
countries. This is unfortunately not the typical place where mosgdtf Africanslive today,
confining these solutions to a small perimeter of the energy access problematic.

9 Individual solutions on thetber hand and Solar Home Systems in particular have proven
during the last decade their ability to cope with the shtmtm energy access challenge.

3 https://sdgs.un.org/fr/goals

4 http://documents.worldbank.org/curated/
en/569621512389752401/Benchmarkistudy-of-SolarP\fmini-gridsinvestment
costspreliminaryresults
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Thanks to their affordability (50H pn e k dZA SND Yy R Sl d& RSLIX 28YSy({
settings, hey managed to quickly improve the living conditions of millions of households
acrossAfrica. They have however been able to do so only by giving up on theaeiong
sustainability and developmental challenges. These stopgap solutions are indeed sustainabl
neither technically (3! years lifetime), nor economically (not able to power productive uses
of energy), nor socially (not helping final users to climb up the enkdger), nor even
environmentally (generating enormous amounts of disseminated dangebaittery wastes
that distributors are largely unable to collect).

The inherent limits of these two conventional rural electrification models calls for the emergence of a
third model drawing on lessons learned from their respective advantagedramwbacks, hybridizing
their technological and organizational features to combine a quick andedfesttive access to basic
electricity services to the largest share of the unelectrified rural population in the-$iont and the
progressive building of adern, flexible and resilient infrastructures able to support the socio
economic uplift of their communities in the loagrm.

This is the ambition of the bottorap electrification concept that has been experimented in the
project Itis an agile procesd progressive extension of the energy services delivered to theuseds
(from Tier 1 to Tier 4 in a few years) by quickly diffuse and successtegbonnectbasic smart units
of solar power generation, storage and distribution (named solar raius).

This novel approach bridging the two conventional individual and grid solutions not only combines
their respective merits in the short and lotgrms but also conveys the potential to surpass them in
many ways. Indeed,

1 Contrary to standalone Solétome Systems, the constitution of swarm grids allows that the
energy produced, but not used by one system, can be exploited by another system whose
production or storage level do not structurally or conjecturally meet the local consumption.
The service isherefore improved for all users, while the capital expenditure in production
and storage capacities can be better optimized at the individual and community levels. The
energy service can consequently be not only more flexible but also more affordadile to

1 Compared to conventional AC distribution microgrids, in addition to being far cheaper, the
plug & play expandability of swarm grids makes their development far less risky by breaking
down large capital expenditures in small successive investments shitnt paybacks
performed on the basis of largely metered demand instead of declared demand. Their
flexibility and the possibility to freely remove or add new production and storage capacities
connected to the swarm grid at any time to optimize the produticonsumption equilibrium
is a game changer in microgrids economics. Among many of other advantages, fogttom
grids are highly scalable, generate less distribution losses, do not require to artificialize areas
of land for building of large power plargnable progressive increase in the consumption
levels of eneusers and overall present drastically lower CAPEX and OPEX costs than
conventional microgrid and national grid extension while offering higher inclusivity to low
income endusers.

3.2.2 Market potential and relevant costs

Real financial data on costs and revenues of solar sgaias deployment and of their successive
interconnection to form villagevide microgrids have been collected during the pilot implementation
in the village of Ambohimena in Magascar in order to assess the business case and market potential
of the two first steps of this bottorup electrification concept.

Nanogrid economics
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As shown in the graph below, the average CAPEX of the 25gm@isodeployed in Ambohimena

amounts to 66 mANOCANA RI NBLINBaSydAy3a |y FF@SNF3IS 02yySO
equivalent to the cost of an SHS delivering a less flexible and extended energy service2(Tier 1
compared to Tier 1).
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Figure 4: Nano-grid economics

The average monthly revenue generated by the PAYG sale of energy service to the 108 domestic users
O2yySOUGSR KI& NBFIOKSR n:T ekY2YyUiKkdzASN) RdNAY3I ¢
SELSyasSa 2F nip ek Y 2gdiCAEXwlbDe paiktack in @23riditts dhd \RR y 2

would be6% at 3 years and3%o at 10 years.

This demonstrates the economic viability of the nagr@ solution.

Microgrid economics

The following table synthetizes the real costs of the nrgrids interconnection operation
implemented in Ambohimena as part of the pilot constitutingaaiditional/ ! t 9 - 2 ¥ MMH € K dza
G20t O02ald 2F &adzOK | &aeaitaSy Aa UGKSNBT2NB uHpp €
centralized solar AC micrads deployed by other operators in Madagascar.
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o ial Unit Cost Total
aterials (e Qtty Cost (€)
Interconnection Modules 5558
Interconnection Modules 750 W 200,00 21 4 200
Interconnection Modules 1500 W 250,00 4 1000
Breakers 16A 13,33 25 333
Cable 276 mm2 Cu for connection 0,98 25 25
Distribution " 6538
8m Wood Poles 80,00 25 2000
Aerial Cable 2¥16 mm2 Alu - Pole to Pole 1,49 2475 3 684
Aerial Cable 2¥16 mm2 Alu - Pole to house 1,49 300 447
Grid connectors 1,35 a0 122
Cable Anchoring 1,00 260 260
Miscelloneous hardware 1,00 25 25
Other T 767
Lobor 4,44 50 222
Transportation cost 545
TOTAL CAPEX 12 862

Figure 5: Microgrid economics

Moreover, data collected during the field test showed than, thanks to the mutualization of the
production and storage capacities of the 25 nagras of the village, an excess energy-8fieNh/day
could be used to power productive users.

Interviews conducted in the field with an existing diesel video shop, a hair salon, a mill operator

and the mayor of the municipality allowed us to desigmwrenergy services adapted to these needs

(AC power / 48V power with larger energy allowances, etc) that will be offered in the next few months

FyR SELISOGSR (G2 3SYySNIGS |y IRRAGAZ2YIE NB@SydsS 2
2T wmn  dhe MtBrgbinkcHon operation CAPEX will be paid back in 47 months and the IRR would

be 14% at 5 years and 31% at 10 years.

Business case and market potential

The figures above demonstrate strong business cases for the two first steps of the proposed-bottom
up electrification approach. By breaking down large capital expenditures with long paybacks of classic
AC microgrids in small successive investment operatwith short paybacks, these technologies put
rural electrification at the financial reach of small local entrepreneurs (even without subsidies!) and
offer their infrastructure the possibility to closely follow the evolution of the local demand by
seamlesly adding or removing new solpanelsand batteries in a plug & play manner everywhere in

the network.

This constitutes a game changer in the energy access sector and call for a rapid scaling of this solution
¢2 R2 423 bly2S KI aoyhehtNSr dR 20 000l ndmgridKirs tRe North RIS LIt
Madagascar by 2025 and is currently developing ad hoc planification tools and raising funds to finance
the building of up to 100 microgrids in villages in which it already operates.

The company is also aetily seeking to build partnerships with international energy operators to
replicate this approach in other African countries. Indeed, according to GOGLA 2agii cfblar
market trends report, in 2022, 775ilion people were still without access to eldcity, of this 298
million are in nascent OGS markseé segmentatioelow).
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Based on the cumulative sales penetration of off grid products and recent sales growth of Solar Electricity Kits (SEK) since 2016

* (298 Mn) >5% of the country’s population still lacks electricity Angola, Burundi, CAR, Chad, Congo, DRoC, Gambia,
Nascent * <10% sales volume of the market potential (2 mn SEK sales) Guinea, Haiti, Madagascar, Mauritania, Mozambique,

* Ability of household to pay is very limited Namibia, Niger, Sudan, South Sudan, Yemen,

* Weak enabling environment. High fragility and conflicts Zimbabwe, Pakistan

* (305 Mn) atleast 5% of the population still lacks access to electricity Burkina Faso, Benin, Cameroon, Cote d’lvoire,
Emerging * Atleast 10% of the market potential (~12 Mn SEK sales since 2016) Ethiopia, Liberia, Malawi, Mali, Sierra Leone, Somalia,

* Some degree of stability to support market expansion Tanzania, Togo, Zambia, Nepal, Cambodia, Myanmar

(71 Mn) <5% of the populationstill lacks access to electricity
Minimal sales volume >10% of the market potential (~14 mn SEx)
Accounted for 34% of the total off grid sales over last 3 years
Supportive financing is the key for further expansion

Kenya, Ghana, Papua New Guinea, Rwanda, Senegal,

Mature South Africa, Uganda, Vanuatu

Showing signs of unit sales declining. However, though declining the
absolute sale is still large

33 Mn people without access to electricity

Minimal sales volume >40% of the market potential (12.5mn sEk)

India, Bangladesh, Guatemala, Indonesia,
Philippines, Thailand, Peru

Peaked

Figure 6: Market segmentation

However, the P\based products had seen high traction. -gfiid solar product market is worth USD
2.8 bnannually (2021 data including sale of solar energy kits andr@ffippliances). Moreover, there
is substantial capital flow/ investments (USD 2.3 bn) in thgyoff solar between 2012 and 2021. The
yearly investment has reached to USD 450 mn in 2021tlendector is projected to raise USD 7.8
billion between now and 2030.

3.2.3 PV Energyas-a-Service: Revenue streams for PV deployment

Although marginal variations may exist within each of them, only two value propositions to the final
energy users and two bimess models for the energy access providers are currently implemented in
the African rural electrification landscape.

9 The conventional Utility business model where the energy access providers develop, build,

own and operate the power production, storajey R RAAGNR o dziA2y | aaSaa
YSGSNR +FyR aStf GKSY StSOGNROAGE O6AYy ek]?KO
FSS IyR a2YSiAaySa | Yz2yikKté FTAESR ¥S8S 0O0AYy €k

I The conventional Retail business model where the energy accessdgm® design,
manufacture and distribute to the final users the power production and storage equipment
as well as the appliances to be powered. The kit is bought by the final users cash or in leasing
via PayAsYouGo.

The first model is extremely Kg for the energy access providers since its value proposition (selling
produced kWh) is largely disconnected from its cost structure (high CAPEX/low OPEX). This situation
is considerably aggravated in case of renewable energy production (marginal poodemsit close to

zero) in the African context of high capital cost and low labor cost. This equation leads to the necessity
F2N) 6KS SySNHe | 00Saa LINPJARSNE (2 aGadAavydzZ+ds
AYSTFAOASYy Oeé o

The second model trafes's the risks of undeconsumption of energy to the final user. It also transfers

a lot of other risks that are usually taken by the energy provider like material thefts, breakdowns or
under-performance of the system. Its main limit however is that itpldgment creates very limited
economic opportunities for local players in Africa since the local added value creation is limited to the
distribution of equipment largely designed in the USA and manufactured in Asia.

Beyond this statsiquo, two innovativebusiness models and value propositions are made possible by
the technological specificities of the bottenp electrification model developed and tested in
Madagascar:
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1 A Prosumer business model where the energy access providers only develop, build and
operate the microgrid interconnecting several solar systems (solar 4ggiols or Solar home
systems) that are owned by their final users allowing them to buy or sale energy to each other.
The value proposition being a combination of the sale of solar equiprrghtappliances to
the final users and a commission on energy sold peer to peer among them.

1 A Franchising business model where solar rgrids and the microgrids interconnecting
several of them are developed, owned and operated by local entrepreneursruade
franchising model guaranteeing quality and interoperability of their systems, the value
proposition to the final users being the combination of the sale of eneffigient appliances
and an energy service (fixed daily fee corresponding to a maximumerpand a maximum
daily energy consumption).

If only the second one has been experimented so far in the project (see Deliverable 15.4), both
approaches offer unique business and marketing solutions able to generate new revenue streams for
PV deploymenin rural Africa.

3.2.4 Partnership opportunities

Given the dynamics of the effrid solar market, many partnerships opportunities exist to deploy this
bottom-up approach in other African countries.

Based on a thorough market analysis of existing or previous partnerships between different energy
access players in Africa, the figure below provides a mapping of potential partnership model for the
diffusion of the bottomup technologies developed and dény 8 G N> 6§ SR o6& bl y2S

other African countries.

%

1. Microfranchise model 2. Distributor-dealer /%\

The company sells through light)

The company offers franchising

@HWUWSK packages (such as financing, established networks of
training, marketing support etc.) ggngrahst or spemahst SunCulture
sun ~ ? to micro-entreprens who wish to distributors, leveraging the
Solaric become formalized retailers of traditional consumer \’\,
exclusive company products durables supply chain. 330BaB+
Products are retailed in a ncho:
3. Pay-as-you-go basket of consumer
@:ZU"I Consumer financing durables. A distribution oES
model hierarchy of at least two
ergy The system is installed by levels (distributorand AN
the local distributors. dealer/retailer) is maintained EIJEIEN
Ownership of the system is
with Nanoe. Customers 5. ABC Model
make the payments/ £, ) The company partners with e Gham
recharge based on the 2 ‘Tf/'(uﬁo evﬁ“\Q anchor consumer for Power
electricity usage ., omal parte assured energy uptake. The an
second layer of partnership
L) 4. Institutional partnerships is done with the local small

businesses and finally the
remaining energy is supplied
to the communities

\3 m Q’ceeen% The company partners with an institution (e.g., NGO, MFI, rural bank,
Q SHGs, MNO, assemblers with links to a large potential customer base)
F%\foavgr
C

B30BaB+

to market its products to its customer base/members and/or to leverage

SOLAR
DEVELOPMENT ) . .
N its assembling and after-sales support services

{5

Figure 7: Partnership opportunities

LEAPRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy. 25



O LEAP-RE H

rch
aaaaaaaa n Re

4 Enpowering users

Throughdocumentation packagasers areempoweredand equippedwith the knowledge and tools
to effectively adopt and use the solutiofihe followingset of documentatiorplays a significant role
in empowering users:

1 Deployment guides
These guideprovide stegby-step instructions for deploying the solutiofhey cover topics
such as system requiremts, installation, configuration and troubleshooting tips.

1 User guides

User guides offer detailed information on how to use the solution. They provide an introduction
to the solution, guide users through its features and functionality, explain user notes a
permissions, and offer tips and best practices.

1 Implementation plans

Implementation plans outline the activities and phases involved in successfully implementing
the solution.

1 Supportand trainingdocumentation
Provides usrs necessary resources to troubleshoot and resolve issdegendently The
following elements could be included:
A Troubleshooting guides
A Frequently asked questions
A Knowledge Base articles
A Training and educationahaterial
9 Solution descriptiorand use cases
Solution description provides an overview and understanding the solution itself

Table below Table 5] serves as a repository that includes a comprehensive collection of
documentation related to the EURICA project. In this table you will find a comprehensive list of
document titles. It is imprtant to note that all user manuals that are integral to the functionality and
usability of the project have been thoughtfully considered and included in the scope of the previous
work package tasks. These user guides are thoughtfully integrated int@plogt findings, ensuring

that their content and relevance are immediately accessible to interested parties. In particular, both
handouts, D15.4 and D15.5, have been carefully designed to include all relevant user manuals,
providing a consolidated and comghensive resource for project stakeholders.
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Table 5: List of documentation

Document Type Burkina Faso (togdown) Madagascar (bottorup)

Solution  description
and use cases

9 D15.2 Capacity building plan and lodkaxibility market specification WP15
1 D15.3 Grid digitization tool specification and mecg WP15

1 D15.4 Report of bottomup pilot as deliverable of task 15.4

1 D15.5 Report of topdown pilot as deliverable of task 15.5

1

Implementation plars WP15.5Deployment plarfor Burkina Faso 9 Lateral electrification deployment plan
(part of Deliverable D15.5) (Annex-9.2)
Deployment Guids 1 User guide foequipment deployment 1 dPlan de passation MictdB & S| dz H N H H
(part of Deliverable D15.5) (Confidenta)
User Guides 1 User guide fosystemadministrators 1 lae2Rdzt S RQAY{RSNED2 RBSOILA 2
§  User manuafor mobile application _(Confidential) L o
(part of Deliverable D15.5) T fa2RdA S RQAYMSNQB Yy SOU A 2
(Confidential)
 fa2RdzZ S RQA y{{2NIDwifistafled (kA 2
(Confidential)
 fa2RdzZ S RQA y{CHaxgecghynBrAlési 2
1 (Confidential)
Support and Training 1 LoRa description document 9 Eurica presentation
EVEEL f  User manual for LoRa Field tester (Annex-9.3)
(part of Deliverable D15.5)
Dissemination 1 Commercial flyer foOuagadougouAzimmo 2000
material residents

(Annex- Table of content8.1)
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5 Validation methodology

The EURICA project established several Key Performance Indicators (KPIs) to assess and evaluate the
LINE 2S00 Qa KPM¥ havedéem catedofizad3nto the following distinct groups:

Project management

Sociologi@and Economic

Grid digitization ané@bservability

Nanogrid and micregrid interconnection

Flexibility activation

=A =4 =4 =8 =4

This document outlines the Kelperformance Indicators (KPIs) for both Project Management and
Sociological and Economic groups, while all other topics are covered in earlier documents, namely D15.3,
D15.4 and D15.5.

5.1 Project management
5.1.1 Project milestones completed on time
Definition:

Project milestones completed on tim@/hether or not assignments or tasks are completed lgivaen
deadline.As reported in D15,the WP15 milestone were the following:

Number  Title Verification mean Due Date Responsible
MS1 Sociological and technical Submission of D15.2 M18 Odite
outcome and D15.3
Report on pilot sites and Submission of D15.4 .
MS2 replicability and D15.5 and D15.6 120 Odite

Calculation method:
Counted at the end of a project.

Value:

At the end of theproject, it is determined that the first milestone has been achiewgti the publication
of D15.2 and D15.8n the EC portal on'5of April 2022.

The second milestone is yet to reach with the publication of D15.4, D15.5 and D15.6 on the EC portal
during the month of Octobre 2023Vith the extension of th&/P to M37 and theipdateddeliverable§
due dateon M36, this milestone has been changed acougly.

5.1.2 Percentage of deliverables submitted on tem
Definition:
Gompleteddeliverableson time.Whether or notsubmitted deliverabledy agiven deadline.
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Calculation method:
Counted at the end of a project.

Value:

Out of the seven deliverableshree have been publishedlreadywith minor delay,four are to be
publishedin earlyOctober 2023

5.1.3 Project risks

Definition:
The number of realized risks on the projgitte risk tablédentifies in D15.1 is thiollowing:

Number Risk description Risk mitigation Proba Impact
1 Unforeseen extra costs (©). Apply the rules_set in the Consortlgm 5 4
agreement for possible budget reshufflinc
(P). Involve local partners early. Coordine
Difficulties with the deployment.
2 deployment, data (C). Deploy additional sensors if existing 2 3
acquisition SljdzA LIJYSyd R2SayQi !
Use simulated data.
(P). Start the acquisition process at the
3 Difficulties with acquisition beginning of the project. Inform potential 3 5
of prosumers stakeholders.
(C). Scale the pilot.
Technlcal problems t(.) (C). Possible redefinition of thexpected
4 obtain relevant technical . .2 2
: results to conduct the cost benefit analysi
and economical results
Lack of DSO engagement (P). Apply appropriate customer
5 engagement measuresrecruitment 3 2

the testing of the solution .
campaign

. (P). Most meetings performed online.
Travel restriction due to the

6 COVID pandemic (C). Delay of field work and modification ¢ 4 2
the planning

. P). Most meetings performed online.
Travel restriction due to the (P) gsp

7 security situation (C). Delay of field work and modification ¢ 3 3
the planning

Calculation method:
Countedat the end of a project.
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Value:

In reflection upon the concluded project, it's worth noting that two predefined risks were anticipated and
duly acknowledged. These risks pertained to ongoing challenges related to travedulaalyi security

issues in Burkina Faso, and persistent difficulties associated with the acquisition of prosumers. Despite
these predicted risks, the project has successfully come to its conclusion.

5.2 Sociologic & Economic
5.2.1 Number of visits andnterviews

Definition:

The number of remote or caite visits, interviews, and presentations conducted to gain insights into the
views and experiences of specific populations.

Calculation Method:
Counted at the end of the project.

Value:

67 interviews were conducted across Burkina Faso, Madagascar, and Cameroon in the winter and spring

of 2022. These interviews were qualitative in nature and involved various stakeholders, including
academia, business interests, consumers, suppliers (inclégdidg € S3IF f ¢ adzlJLX ASNBR Ay [/
and government officials.

5.2.2 Recognized added value
Definition:

The level of engagement and positive reception of the project's key events, as evidenced by metrics such
as impressions, reactions, and participaticates, can serve as an indirect measure of the recognized
added value of the project's solutions.

Calculation Method:

Metrics are collected from key events like TRIAE and the IFDD webinars, focusing on the level of
engagement and participation.

Expect@ Objective:

To achieve high levels of engagement and positive reception, as evidenced by social media metrics and
participation rates.

Value:

For the TRIAE event, posts related to the event received 19,133 impressions, 394 reactions, and 84 reposts
mainly on LinkedIn, indicating a high level of engagement and interest.
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For the IFDD webinar, out of 1,095 registrants, 361 participated live. [H2Dedthis turnout as "very

good" for an event of this type. The diverse participation from government initits (24%), private
companies (21%), and students (18%) suggests that the project's solutions are resonating across different
sectors.

While these metrics do not directly measure the added value recognized by the participants, the high levels
of engagerent and diverse participation can be considered indicative of the project's relevance and
potential impact.

5.2.3 Women empowerment

Definition:
The extent to which women are included and empowered in the project's activities, particularly in key

events likeTRIAE and IFDD webinars. This includes their representation as speakers, participants, and the
focus of dedicated panels or discussions.

Calculation Method:

Metrics are collected from key events, focusing on the gender distribution of speakers andpattcas
well as the content and takeaways from gendiecused panels.

Expected Objective:

To achieve a balanced gender representation among speakers and to addresssmaaific issues in the
energy sector through dedicated panels or discussions.

Value:

At the IFDD webinar, 50% of the speakers were women, although women accounted for only 16% of the
participants.

The International Round Table (TRIAE) event featured a dedicated panel on women in the energy sector,
discussing the barriers they face ath@ need for their inclusion in decisianaking processes. The panel
included experts like Sara BAGRE, Ines NANEMA, and Fatoumata DIALLO, who are actively involved in clean
energy projects in Africa. Key takeaways emphasized the need to break gendetygieseand cultural
constraints that limit women's patrticipation in STEM fields, particularly in the energy sector.

These metrics and qualitative insights indicate a concerted effort to empower women through the
project's activities, although there isom for improvement in increasing female participation among the
general audience.
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6 Capacity building constraints (gaps)

Theoretical stress analysis of the capacity building constraints and issues identified in deliverable 15.2 was
confirmed in the folloving project stepsThe successful implementation of the capacity building plan
requires a nuanced understanding of the challenges at hand, which encompasses not only the technical
and infrastructural dimensions but also the regulatory, social, and-nelated aspects that significantly
influence the engagement and participation of communities in the energy transition.

STRENGTHS WEAKNESSES
1.More convenient than the grid: adaptable,
tailored to the needs, financially more resilient 1. Infrastructures: more complex to
more flexible and less risky than traditional grids. operate

2.Value for money: Cheaper than traditional — o
microgrid and equivalent price than.selarkits 2. Low skills: Need for significant

3.Trust and reliance: relies on<good reputation, capacity-building, difficulty to train
word of mouth and trusted vendors. Looks like a women
traditional grid, hence no trust issue

4.Responsive customer service

OPPORTUNITIES THREATS
n. Macroeconomic issues: dependency on
exchange rates, cotton and vanilla prices

1.Lack of grid: Overcoming the lack of grid / 2. Political: Political instability and
unreliable grids and their limited potential Governance of the energy sector, lack of
2.Social: Improving the quality of life; an enabling framework
Creating new local economic 3. Economic: Low purchasing power
opportunities for rural young people; 4. Availability: Hardware, material and the
appetite for new technology supply chain frameworks are

complicated (e.g. customs, legal
framework for importation)

Figure 8 - SWOT Analysis - Madagascar (updated)
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STRENGTHS

1.Improves the reliability and performance of the grid,
hence enhanced quality of life and more productive
use

2.Low-cost solution for SONABEL and Users (Cheaper
than expansion and reinforcement of the grid and
legacy capex-based solution)

3.Maintenance free (software as a service)

4.Capacity-building focus, for the'users and SONABEL

5.SONABEL is part of the consortium

6.Strong partnership with Association des Jeunes
Acteurs de l'Energie following TRIAE

OPPORTUNITIES

1.Technological: designed to overcome unreliable/we. “=* .ent
grids and higher penetration of RES

2.Social: Job and training opportunities

3. Political: Vibrant political and industry discussions on
renewable energies in Africa, discussion on revamping energy
subsidies;

4.Financial: investments in infrastructures and technologies
from international donors

5.Regional integration: projects on renewable energy with

WEAKNESSES

1. Technology: Very few smart meters deployed
in Africa

2.  Prices: Difficulty to select the right value-for-
money equipment to be used on-site

3. Acceptance: People fear their consumption
will be “controlled”

4. Network: Despite SONABEL being a member of
the consortium, lot of red tape

THREATS

1. Governance of the energy sector: lack of clear strategy and
continuity in the energy sector; Political instability; Political
framework: Political instability, Lack of political support (no

feed-in tariff); Fuels are being (heavily) subsidies

2. Economy: Macroeconomic issues (energy and raw material

prices); low purchasing power; taxes on importations

3: Availability: Hardware, material and the supply chain
frameworks are complicated (e.g. customs, legal framework

neighbouring countries
6.Energy markets: EURICA will enable more independence from 4.
neighbouring countries' electricity import and oil prices and 5.
boost the use of renewables
7.Low solar technology roll-out: lack of an enabling framework,
low trust in stand-alone solar kits

for importation)

Capacity and Skills: lack of familiarity with IT solutions
Habits and behaviour: people are attached to their
“autonomous” solutions, woodstoves, and GenSet

6. Low participation of Women and Youth in Decision making

Figure 9 - SWOT Analysis - Burkina Faso (updated)

6.1 Understanding gaps and issues

6.1.1 Regulatory issues

In the SukSaharan African context, the regulatory landscape presents a complex terrain for effective
engagement and participation in energy initiatives. The prevailing centralization of energy systems, often
controlled bystate-owned monopolies and inteational playerscontrasts with the vision of democratized

and distributed energy promoted by EURICA. This discrepancy is further exacerbated by a perceived or
real lack of transparency and accountability within these centralized structures. While priogressrgy
models such as pego-peer and prosumer networkare demonstraing effectiveness in developed
nations, they face hurdles in undezsourced communities due to inadequate policy frameworks and
institutional support.

In the context of theEURICA project's efforts to enhance energy access and justice in Burkina Faso and
Madagascar, we encounter a multifaceted set of constraints that hinder effective capacity building and
the realization of inclusive energy transition goals. One critical @gpertains to regulatory challenges,
which intersect with barriers to customer engagement, cultural considerations, and geographical
dimensions.

Regulatory frameworks to oversee decentralized energy setups and innovative business models, as well
as incenives for consumer and community engagement, are often lacking or inadequately implemented.
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This dearth of regulatory support diminishes the potential impact of bottgarenergy justice approaches.
Moreover, struggling national utilities may lack incentit@ivest in smargrid projects, and the fear of
income loss can deter the expansion of demand response initiatives and distributed generation programs.
Additionally, the scarcity of comprehensive sector data and lamgde smart metering complicateseth
scenario further.

6.2 Mitigating strategy

To address these regulatory challenges, a niatteted approach is essential. This includes advocating for
the development and implementation of regulatory frameworks that empower local communities and
promote denocratized energy systems. This is why the digitalisation topic was so prominent in the
LYGSNYylFGAZ2Y I § 9y SNH& w2dzyR ¢l o6ftS S@Syid 9! wL/ !
association in March 2023 (more information on this flagship event below).

EURICA has sought to prioritise collaborative efforts between stakeholders, including governments,
regulatory bodies, and local communities, as field work hdemonstratedhow crucial this kind of
collaboration is to ensure that policy advice alignshwiite needs of these communities. In addition,
capacitybuilding initiatives has included training on navigating regulatory processes and advocating for
favorable policy changes, for instance through the online seminar organised in July 2023 with tbe Insti

2 N
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Hence, to address these regulatory challenges and barriers to customer engagement, a comprehensive

mitigating strategy is essential. This strategy should encompass several dimensions:

1. Policy and Regulary Reform: Collaborative efforts between governments, international
organizations, and local stakeholders should focus on developing and implementing coherent
regulatory frameworks that support decentralized energy systems. These frameworks should
encouraye innovative business models, incentivize community participation, and ensure
transparent decisiommaking processes.

2. Capacity Building and Awarenes€apacitybuilding initiatives targeting regulatory authorities,
local utilities, and communities are ciiat Workshops, training programs, and knowleddparing
platforms can raise awareness about the benefits of decentralized energy systems and empower
stakeholders to navigate regulatory landscapes effectively.

3. Cultural Sensitivity and Geographic Customizait: Recognizing the diversity of cultural norms
and geographical variations across regions is vital. Regulatory frameworks and engagement
strategies should be tailored to accommodate these differences, ensuring that they resonate with
local communities.

4. Technology LocalizationFostering partnerships for technology localization can facilitate the
adoption of appropriate digital solutions. Collaborations between local innovators, international
tech companies, and regulatory bodies can lead to contextueldyant and effective solutions.

6.3 Lessons learnt and potential for replication

Reflecting on the implementation of the action plan within the EURICA project, tangible insights have
emerged that can guide futurendeavourswith a specific focus on the unigwontexts of Burkina Faso

and Madagascar. These insights shed light on the intricate interplay between regulatory challenges, trust
building, and energy justice in these regions.

LEAPRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy. 34



oz

6.3.1 Empowering Communities Beyond Technical Aspects: Burkina Faso and Madagasca

In both Burkina Faso and Madagascar, the significance of empowering communities goes beyond technical
aspects. While technical knowledge is vital, the lessons from the EURICA project emphasize that regulatory
literacy is equally essential. Communities shibe equipped not only with the skills to navigate
technological solutions but also with the ability to engage with regulatory bodies. This empowerment
enables them to advocate for their energy needs and ensures that policies align with the principles of
energy justice.

6.3.2 ContextSensitive Approaches: Localized Wisdom in Action

Replicating successful strategies requires a nuanced understanding of local contexts. The experiences in
Burkina Faso and Madagascar underscore the significance of tailoring apgsdadhe specific cultural,
geographical, and socieconomic nuances of each community. Contsemsitive solutions, rather than
generic interventions, are pivotal for success. Lessons from both regions show thatsizefits-all
approach is unlikelyatyield optimal outcomes.

For example, the Ouagadougou case study illuminated the potential of local flexibility as a remedy for grid
congestion. However, this potential hinged upon acknowledgingweald situations and counteracting
rebound effects. In brief, relying solely on digitalization falls short of achieving significant and rapid
reductions in resource needs and environmental effects. The potential rebound effect of smart homes
could diminish the expected energy savings, raising doestabout accountability among hardware
manufacturers, software developers, energy providers, and oversight bodies. Despite the promoted
efficiency improvements, digitalization frequently leads to higher energy usage due to the production,
usage, and disgsal of information and communication technology (ICT), ultimately outweighing any
sectorspecific changes.

These findings highlight the importance of customizing solutions to address the unique challenges and
opportunities present in each region.

6.3.3 Building Trust for Energy Justice: The Burkina Faso and Madagascar Perspective

Energy justice, a pivotal concept in the energy transition journey, emphasizes the fairness and equity
dimensions of energy production and consumption. It encompasses aspects lab#itwgi affordability,
transparency, and accountability. Trust plays a foundational role within the realm of energy fustice.
Building trust among electricity users, utility providers, and governing bodies overseeing the energy sector
is essential fortte success of any transition initiative. Trust is closely linked to the acceptance of renewable
energy sources, reflecting the connection between knowledge acquisition, social awareness, and
sustainable energy practices.

5T. Santarius, J. Pohl, and S. Latu@italization and the Decoupling Debate: Can ICT Help to Reduce Environmental
Impacts Whilehe Economy Keeps Growirg3ustainability, vol. 12, no. 18, Sep. 2020, doi: 10.3390/SU12187496
andS. Lange, J. Pohl, and T. SantadDgjitalization and energy consumption. Does ICT reduce energy degmand?
Ecological Economics, vol. 176, Oct. 2020,dbt016/J.ECOLECON.2020.106760

6 A. Ambole, K. Koranteng, P. Njoroge, and D. L. LuhadgaReview of Energy Communities in Saharan Africa

as a Transition Pathway to Energy Democka2§21, doi: 10.3390/su13042128.
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Conversely, energy poverty eroderust, highlighting the interplay between financial challenges,
discrimination, and housing difficulties in undermining confidence. Recognizing this, efforts to enhance
energy access must prioritize building and nurturing trust. Trust serves as a coneensfithin
communities, forming the basis for productive relationships and resilient energy practices, particularly for
energypoor households.

In Burkina Faso and Madagascar, the experiences confirmed the essential role of trust in fostering
successful eergy transitions. In Burkina Faso, portraying consumption as 'monitored' rather than
‘controlled’ led to greater receptivity. Trust in data management emerged as central, highlighting the
importance of cybersecurity. Similarly, in Madagascar, the elemetrust played a pivotal role in the
usery I y2 3ANAR NBflGA2yaKALA® ClIYAfASaAaU O2yFARSYyOS
disillusionment caused by underperforming mainstream products.

Both Burkina Faso and Madagascar display a gagomsumer protection. Therefore, building trust
emerges as a paramount goal in the evolving nexus of the energy transition. Trust acts as a fulcrum that
bolsters the resilience of energyoor households and serves as a foundation for inclusive energy
transtions.

6.3.4 Stakeholder Engagement and Inclusivity: Burkina Faso and Madagascar in Focus

The Quintuple Helix model, involving political, educational, economic, civil society, and environmental
subsystems, is a guiding framework for stakehoktleggagement. This model gains particular relevance in
Burkina Faso and Madagascar, where diverse participation is pivotal. Acknowledging the role of women
and girls as consumers and drivers of economic growth and political leadership is particulaviytiviteal

this framework.

In Madagascar, for instance, the absence of specific legislation governing consumer protection
underscores the need for strong leadership and comprehensive regulations. In Burkina Faso, efforts to
enhance consumer welleing must onsider the high illiteracy rates and complex market dynamics. In
both cases, inclusive discussions involving various stakeholders, especially women, are pivotal for driving
effective and equitable energy transitions. This is why women participation aqmbwerment was so

central within the TRIAE roundtable. One of its takeaways is that gender parity, women and youth's
involvement in the energy transition are key to better serve people's aspirations and needs. Including
women's perspectives in decisimnakng can lead to more relevant innovations and better technology
transfer.

Conclusion: Navigating Unique Pathways for Energy Justice

In conclusion, the lessons garnered from the EURICA project's implementation in Burkina Faso and
Madagascar offer invaluablinsights for navigating the intricate landscape of energy justice. By tailoring

"+ ® D 2-ZdrrastoSR. Robival Y N NB.iGbajab Y SN2 T | y Fh NeRd {{} tyyaRSatipe Helix
Model: Cooperation system for a sustainable electric power industry in Méxeontiers in Sustainable Energy
Policy, vol. 1, p. 1047675, Feb. 2023, doi: 10.3389/FSUEP.2022.10d76#5.G. Carayannis, T. D. Barth, and D. F.
CampbelldThe Quintuple Helix innovation model: global warming as a challenge and driver for inncd/atiomal

of Innovation and Entrepreneurship 2012 1:1, vol. 1, no. 1, gp2,1Aug. 2012, doi: 10.1186/21-&B372-1-2.

LEAPRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy. 36



Long-Term Joi
and Innovatior

nership on Renewable Energy

strategies to specific contexts, fostering trust, and ensuring inclusivity, cafmgiting efforts can lay the
foundation for meaningful and sustainable energy transitiofise experiences in these regions highlight

that the road to energy justice is not uniform; rather, it is a dynamic journey that demands context
sensitive approaches and active stakeholder engagement. Through this lens, we can pave the way for
inclusive,equitable, and resilient energy transitions in Ssidharan Africa and beyond, embodying the
principles of energy justice.

7 Communication and dissemination

7.1 Project identity and public image

A logo based on the LEAFE graphic charter was created for thisjpct. This enables EURICA to be firmly
anchored in the LEARE ecosystem, while giving it its own identity.

“ LEAP-RE, 963530

Figure 10 - EURICA logo

The team did not create a dedicated website, but instead relied on the platform provided byREE#Rt
can be found heréttps://www.leap-re.eu/eurical.

As for sociamedia, the consortium used the hashtag #EURICA.

On the occasion of the first International Energy Players Round Table (TRIAE), EURICA created a playlist on
YouTube, hosted by Next Energy Consumer and accessible here:

https://youtube.com/playlist?list=PLX79ciNSwhsTXue5Ayu6Z4MX_VOSXs7fs&si=1MvMyulhzksJnASp
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7.2 Communication and dissemination strategy

7.2.1 Communication activities

EURICA established a detailed communication plan at the beginning of the project. Most of the planned activities anibpsitbo#t place.
Others were added as opportunities @

Table 6: Initial Communication plan

Status (September 2023)

Published by Routledge. B
impacts 0 [ K LJG S NJY-sidie BeSibflity
the address household energy pove
digitalisation Peer A bl y2 Find the review in SubSaharan Africa: The Case

Q32023 of electricityAcademic reviewed rse‘zﬁnﬂf'tfon NEC, submit argg’fz by Septemb " \A Ayl CF&z ko
in publication 9 ISDK abstract Cornelis, M., Mballa Elanga, E.,
developing Richaud, L. in Living with Ene
countries Poverty: Perspectas from the

Global North and South:

Egiggsiion,General LI:Z:ir:atlon NEC Enlit Europe NEC contacte NEC chaired the  "ener

Q4 2022 P ‘publication 'ng, P ENLIT democratisation" hub at ENLIT 2(

Is publicity
Community
energy, Social Find the righ Book Chapter: Energy digitisatior
empowerme. organisations, a consumer empowerment to
justice [/ . . .
nt, NGO NEC get in touch opportunities  and  risks
Q2 2023 |eradicating . propose a ESCOP4GREEN (Coordinated b
profession : . L
poverty, als abstract University of Camerino): Corne
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justice
Event Disseminati Africa  Climate Wee EURICA was presented by NE
. - SE4ALL, Developm¢Find the righ CEER - Energy Regulato
(presentaticn ¢ high leve . AR
n/ panel) eer 1o peer Days, Africa Europ stakeholders conference on Digitalisation a
P P P Foundation consumer rights in May 2023
Jan/Feb  |Energy Ener Event Capacit ODT, TRIAE :The first Internatione
2023, round table: 9y __ ~apaciy NEC, Energy Players Round Table (TR
sector irl(organisatigbuilding, L .
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Key messages

The key messages used in the communication strategy of the project emphasize the importance of
digitalization in improving the quality of distributed electricity and optimizing existing resources, which in
turn enhances human satisfaction and serves asowepful tool in combating energy poverty. The
messages also highlight the need for innovative solutions in rural electrification that prioritize qualitative
employment and reduced capital intensity. Local entrepreneurship is recognized as a drivinghforce i
disseminating such innovations, while the synergies between energy and digitalization support the
principles of lateral electrification (the core principle of the bottoqm approach in Madagascar). Flexibility
within an already connected electrical netrkg as it is the case @uagadougouBurkina Faso, is crucial

for optimizing assets and distributed production sources, as well as prioritizing essential uses. Lastly,
digitalization is seen as an indispensable tool in understanding and enhancing tiesmcesof networks,

acting as true drivers of the energy transition and sustainable development of the African continent.
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Next
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Communication and dissemination channels:

EURICA team used a combinatajrools, from participating to events, delivering speeches, or presenting
research paper, to organising webinars and onsitents and recording podcasts. Social media has also
been largely utilised. Bellow is a list of material used for communication purposes:
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Photo 1: EURICA webinar advertising slide, 13 July 2023

Events organisation:

T TRIAE: The first International Energy Players Round Table (TRIAE), took place in both Ouagadougou
and online on 18 March 2023, and was organized by EURICA in partnership with the local youth
Faa20AFGA2Y [ Sa WSdzySa ! Ol Selzi to Bnfie afdiQdsy GMgB &f S @ ¢ K
individuals and organisations, each with their own visions and projects in the energy sector, to
facilitate crosscommunication and coordination.
https://www.nextenergyconsumer.eu/2023/04/26/firsinternationatenergyplayersround-table/

i SELF IFDD: Innovation Digitale Pour Un Avenir Electrique A Madagascar Et Au Burkina Bhso (Digit
Innovation For An Electric Future In Madagascar And Burkina Faso): This online seminar, organised on
Mo WdzZ & HnHo ¢AGK (GKS &adzZlJ2NL 2F GKS LyadAddzi F
looked at the lessons and opportunities offered by dilijation for a successful energy
transformation, based on the two EURICA case studies: a-soaddl nanegrid project in Madagascar
and grid stabilisation in an electrified urban area in  Burkina  Faso.
https://formation.ifdd.francophonie.org/innovatiordigitale-pour-un-avenirelectrique
lelectrificationramelioreea-madagascaet-au-burkinafaso/

1 International Energy Poverty Action Weeks 2022 and 2023: The Intemabfimergy Poverty Action
Week is an online grassroots event series focused on the solutions aiming to address energy and fuel
poverty at local and international levels. Next Energy Consumer, a subcontractor partner of EURICA,
organized and moderated twoessions building on the lessons learned throughout EURICA. One
providing context on energy poverty in Africa (2022), inviting several members ofREARatch:
https://youtu.be/0UI14J2br2Y?si=USKSW1FwVwzdTKa&nd another in 2023 on youth engagement,
Ay@2t @Ay3a GKS LINBaARSYyld 2F 6A0GK GKS 20t @2dziK
the course of EURICA (wattittps://youtu.be/IxenLrheR8?si=wAJINV5JRLIBFY5eg

Publications

1 Book Chapter: Energy digitisation as a consumer empowerment tool: opportunities and risks in
ESCOP4GREfMordinated by the University of Camerino): Cornelis, M., 2023
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Report on the first International Energy Players Round Table (TRIAE):
https://drive.google.com/file/d/IkGHQeMbjf4Y CAqZyGtr7we2XERI7/view?usp=shaliak

Book Chapterd 5 S Y isigeRlexibility to address household energy poverty in-Saharan Africa:

¢CKS /FasS 2F . daNJAYl ClFa2 |yR al RIF3laol NEving & / 2Ny
with EnergyPoverty: Perspectives from the Global North and Sdrtlutledge 2023

From Blackouts to Flexibility: case study from Burkina Faso at CIRED: Ursic S., Cornelis, M., and
Richaud, L.

9f SOUNARTFAOIGAZ2Y I GSNIES +SNAER | yique Byd&abdy,dN. a2 RSt
https://www.academia.edu/36892599/Electrification_lat%C3%A9rale VERS UN_NOUVEAU_MODEL
E_DELECTRIFICATIROUR_LAFRIQUE

Boosting prosumerism: State of play of the best practice to inform and boost individuals, communities
and other relevant stakeholders, by Cornelis, M. EUSEW 2022 (2 September 2022):
https://sustainableenergyweek.ec.europa.eu/news/letboostprosumerismmodelsand-state-
play-202209-02 _en

Videos:

1
1

f

= =

h NI y 3 S ¥ Stértlup/SPoBes Saisonttps://www.youtube.com/live/0y7snYz6Ztl?feature=share
bly2S 9f SOUGNRFAOLIGAZY RIt6s Swiiiv Mduthibke. do81&atch?v&s: C 0
AHSwWHYF6k&ab channel=Nano%C3#é&rificationd%C3%A9centralis%C3%A9%e

blyz2s$s al RF3lFaol NJ Djao Mazava (Clip
officiel) https://www.youtube.com/watch?v=gAFy 2jLbOg&ab channel=Nano%C3%A9
Electrificationd%C3%A9centralis%C3%A9%¢e

tftretAraay ¢-ofS w2yYRS LYGSNY I GAz2yI2028) RSa
https://www.youtube.com/watch?v=0y7snYz6Zt1&list=PLX79ciNSwhsTXue5Ayu6Z4MX VOSXs7fs
https://youtu.be/aF1mKI8SRuBI

Friday at IEPAW 2023: Addressing energy poverty in the context of climate chamgk ambitions
https://youtu.be/JIxenLrhtR87?si=wAJNV5JRLIBFV5eqg

Friday at IEPAW 2022: International Energy Poverty Action Weelbay 5. Africa
https://youtu.be/0UI4J2br2Y?si=_USKSW1FwVWES

Digital Innovation for An Electric Future In Madagascar And Burkina Faso Webinar with IFDD
https://youtu.be/0U14J2br2Y ?si=QxgX6nDhnrBLVEff

Event participation and Speeches

1
1

=a =4 —a -9

EURICA at EUSEW, June 2023

¢CKS az2fdziAzy 2F AyOiSNO2yySOUA2Y Y2RdzZ S 2F bly2s
Billion Lives Global Final in March 2028tps://empowerabillionlives.org/winners/

EURICAresented at CEEREnergy Requlators conference on Digitalisation and consugtgs in

May 2023.

Keynote Speaker, jdanuary 2023

Chair of the Democratisation HUBNLIT Europ&Jovember 2022

Keynote Speaker, MEDREG Consumer Protection Working Group, October 2022;

{ LIS {SNE OKODAYINIAGEI{dAGIAYFIoAftAGE @Al [/ 2y adzYSNE
University of Groningen, June 2022 ;

Panel leader and ModeratpECEEE Summer Study: Panel 3. Policy, finance and goverharee

2022
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 Speakerh Yo dzR&YIl Y 9y SNHALF aSEAO2Y al RI3JI &a028Mayf I SE LS
2022

f Speaker/ 2y adzYAR2NBAa 9y SNHSIA @mBudsmantEnergla MéxicdR T MarclaNJ A Y |
2022

wable Energy

Podcasts

f 9LAA2RS mMH 27T 9gdedemrAioed, KecabbonisedaguSmatt lecificity access in
' FNAOFSYX 6AGK b MedAdgascar { I AyOeéz bly2sS
https://podcasters.spotify.com/pod/show/energethic/episodes/ElPDevelopingdecentralised
decarboniseebnd-smartelectricity-accessn-Africa--NicolasSaincy-Nanceldh7r6

7.2.1.1 Ewent campaigns

EURICA regularly shared news about the progress of the project on the LinkedIn and X (formerly Twitter)
social networks, such as the trips to Madagas@arkina Fasand Pretoria for the LEAREStakeholder

forum andGeneral Assembly. EURI§p%cifically organised two campaigns for its outreach and capacity
building activities, namely the first International Energy Players Round Table (TRIAE) in March 2023 and
the Digital Innovation for An Electric Future In Madagascar And Burkina Faso Wehargised with IFDD

in July 2023.

In both cases, to communicate, EURICA relied on the institutional profiles of the consortium members
(including theservice provider omsociology,organisationand capacitybuildingNext Energy Consumer);

on the partners of the actions, namely the Association des Jeunes Acteurs de I'Energie for the TRIAE and
the IFDD for the Digital Innovation for An Electric Future In Madagascar And Burkina Faso Webinar; and
on the personal profileef EURICA members.

Specifically, regarding the TRIAE, before, during and after the event, the organisers mainly communicated
and advertised via professional social channels, including the profiles of the two most influential people in
the group, Dimitri lentega (JAE) and Marine Cornels (Next Energy Consumer). Most engagements came
from LinkedIn. The figures given are as of 22 March 2023. Their posts received 19133 impressions; 394
reactions and 84 reposts.

Twitter
3.9%

Facebook

Linkedin
78.7%

Figure 12 - Source of the engagement for the TRIAE. Source: EURICA, 2023.
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Examples of social media
campaign engagement
(Source: JAE's Facebook
page and Marine
Cornelis' LinkedIn profile)

#greenenergy
#environment #climatechange Py

CCO \EEEDIth and 44 others 1 comment - 10 reposts

Reactions

© © L Gl 20 o
- ik @ Comment 1) Repost <7 send

al. 2,158 impressions View analytics

Figure 13 - Example of social media campaign-ext ract from EURI CAd6s TRI AE

Interested parties registered via Eventbrite to felldhe registrations and to be able to write to the
participants in a GDR€mpliant way. Two events were created via this platform, one for-fadace
participants and one for online participants. Seveaight people registered to participate online) én

site (maximum room capacity).

Most registered online and fae®-face participants came from Burkina Faso. Still, the international
footprint is confirmed by registrations from many African countries (such as Kenya, Mozambique or Benin),
Europe (Switrland, France, Italy), and the American continent (Canada, Mexico). The room was packed
for the live debateswhile 20 online participants stayed logged in for the whole duration of the event.

More information regarding the campaign and outreach of tiRIAE can be found in the TRIAE report in
Annex[9.4].

Regarding the Digital Innovation for An Electric Future In Madagascar And Burkina Faso Webinar with IFDD,
an offshoot of the Organisation Internationale de la Francophonie, sent EURICA some outputs of the
webinar. Out of 1,095 registrants, 361 participatee, which the IFDD said was "very good" for an event

of this type. 24% came from government institutions (ministries, local authorities, etc.), 21% from private

LEAPRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy. 47



Long-Term Joint EU-AU Research
and Innovation Partnership on Renewable Energy

companies and 18% from students. Despite a perfect gender balance among the speakers, women
accounted for only 16% of all registrants, reflecting trends in the sector. The participants were fairly young,
as 55% were aged between 18 and 35.

18% of registrants came from countries targeted by EURICA: 161 from Burkina Faso and 35 from
Madagascar.

e
d'inscription
Inscrits

Participants 361 Taux de participation : 33% (trés bon)
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Figure 14 - Registered participants and live participation. Source: IFDD, 2023

INSTITUTION D'APPARTENANCE
1% w Etudiant(e)

m Institution académique ou de recherche

m Institution gouvernementale (ministere,
agence, administration locale, etc.)
Institution internationale

m Entreprise privée
Travailleur(e) indépendant(e) ou

entrepreneur(e)
Société civile

M Presse et médias

Réponses aux questions posées lors de l'inscription
Total 1095 inscrits

Figure 15 - institutions of origin of webinar registered participants. Source: IFDD, 2023
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VOUS IDENTIFIEZ-VOUS AU GENRE...

® Féminin

® Masculin

Je ne souhaite pas
répondre

Figure 16 - Proportion of women and men among registrants. Source: IFDD, 2023

QUEL AGE AVEZ-VOUS ?
1%
m183a35ans
m Plus de 35 ans

Je ne souhaite pas
répondre

Réponses aux questions posées lors de l'inscription
Total 1095 inscrits

Figure 17 - Age groups of participants. Source: IFDD, 2023
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Etats-Unis
Turquie
Afrique du sud
Roumanie
Nigéria

Italie

Ghana
Egypte
Maurice
Cap-Vert
Allemagne
Rwanda
Mauritanie
Centrafricaine, République
Canada
Algérie
Gabon
Djibouti
Burundi
Tunisie
Maroc
France
Congo

Tchad
Madagascar
Niger

Haiti

Guinée

Mali

Sénégal
République démocratique du Congo
Togo

Cote d'lvoire
Cameroun
Bénin
Burkina Faso

Sans réponse

Réponses aux questions bosées lors de l'inscription

Figure 18 - Country of origin of the webinar registered participants. Source: IFDD, 2023
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Total 1095 inscrits

7.2.2 Assessment & lessons learnt

The EURICA project, with its focus on the transformative power of digitalization in the energy sector, has
made significant strides in both locaidinternational arenas. The key messages, emphasizing the role of
digitalization in enhancing the quality of distributed electricity, optimizing resources, and combating
energy poverty, resonated deeply with a diverse audience. These messages undetiseanegortance

of innovative solutions in rural electrification, the potential of local entrepreneurship, and the synergies
between energy and digitalization, particularly in the context of lateral electrification, a core principle in
Madagascar. In BurkénFaso, the emphasis on flexibility within connected electrical networks highlighted
the potential for optimizing assets and prioritizing essential uses. The overarching narrative was clear:
digitalization is not just a tool but a catalyst for the energgnsition and sustainable development in

Africa.
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The project's outreach was vast and varied. The first International Energy Players Round Table (TRIAE) in
hdzl 3F R2dz32dz2 2NBFYAT SR Ay O2ffl 02Nl A2y onggK (GKS |
was a testament to the project's local impact. The packed room and the significant online participation
demonstrated a keen interest in the energy sector's future, with a majority of participants hailing from
Burkina Faso. Yet, the international fpant was undeniable, with attendees from across Africa, Europe,

and the Americas. The subsequent online seminar with a partner as prestigious as the Institut de la

CNI} yO2LIK2YAS LIRdzNJ £ S 5S@St2LIISYSYyd 5dzN} 6deSaz |y 2
CN} yO2LIK2YAST bLYyy2@8F0dA2y S5A3IAGFES t2d2NJ !y | @Sy AN
solidified the project's global reach, with a commendable turnout and significant participation from the

target countries.

The project's communidamn strategy was multifaceted, leveraging various platforms from webinars,
podcasts, and social media to-gite events and research presentations. The International Energy Poverty
Action Weeks in 2022 and 2023, organizeddéyice provideNext Energy @sumer, further emphasized

the project's commitment to addressing energy poverty, with sessions focusing on the African context and
youth engagement. The extensive list of publications, videos, event participations, and speeches further
attests to the prgect's comprehensive outreach and its success in disseminating its key messages.

The project's success in convincing a broad audience of its key messages is evident not just in the numbers
but in the depth and breadth of engagement. From the Grand Ptiteea2023 IEEE Empower a Billion

[ A®@Sa Dft26lf CAylf (2 GKS AyaAaaKaGFdAd SLIAE2RSa 27
indelible mark on the discourse surrounding energy, digitalization, and sustainable development in Africa

and beyond.

Incorporating the lessons learned from the project can guide future initiatives in the energy sector,
ensuring that they are impactful, sustainable, and aligned with the needs and aspirations of the
communities they serve. Drawing from the extensive eatth and impact of the EURICA project, here are
some lessons learned:

1. Adaptability is Essential: The diverse contexts of Madagascar and Burkina Faso, from lateral
electrification to network flexibility, highlight the need for solutions that are adaptabldocal
challenges and opportunities.

2. Diverse Communication Channels Enhance Outreach: The project's multifaceted communication
strategy, encompassing webinars, podcastssiva events, and a variety of social media, highlighted
the importance olusing varied platforms to reach and engage different audience segments.

3. Localized Engagement is Crucial: The success of the TRIAE event in Ouagadougou, in collaboration with
[ Sa WSdzySa ! OGSdzNA RS f Q9YySNHASI dzgl Br§aNiFaasNB a i K
Such collaborations ensure that interventions are culturally sensitive, relevant, and effective.

4. Youth Engagement is Vital: The energy transition requires the involvement of the next generation.
Engaging with youth, as seen in the 2023ssen on youth engagement of the IEPAW and the
O2ft+ 02N GA2Y @GAGK GKS aaz20AlGA2y [S& WSdzySa !
sustainable and forwartboking.

5. International Collaboration Amplifies Impact: While local impact is paramoative international
footprint of the project, with participants from across continents, emphasizes the value of global
collaboration and knowledge exchange.

LEAPRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy. 51



o=z

6.

10.

Empowerment Through Knowledge: Publications, from book chapters to case studies, played a crucial
role in disseminating knowledge. They serve as lasting resources that can inform and guide future
initiatives.

Feedback Mechanisms Enhance Effectiveness: The commendable turnout and feedback from events
like the "Innovation Digitale Pour Un Avenir Electeigd Madagascar Et Au Burkina Faso" seminar
indicate the importance of redlme feedback. Such mechanisms allow for course corrections and
ensure that interventions remain relevant and effective.

Celebrating Successes Drives Momentum: Recognitions, éiKérind Prize at the 2023 IEEE Empower

a Billion Lives Global Final, serve as morale boosters. They validate the efforts of all stakeholders and
inspire continued dedication to the cause.

Digitalization as a Catalyst: The project reaffirmed ttigitalizing energy assets isn't just a tool but a
transformative force in the energy sector. It can optimize resources, enhance the quality of distributed
electricity, and play a pivotal role in combating energy poverty.

Consumer Empowerment is Key: Thejpct's emphasis on consumer empowerment, especially
through digitalization, underscores the importance of placing consumers at the centre of the energy
transition. Empowered consumers can drive change from the grassroots level.

7.3 Establishing the replicabn strategy

7.3.1 Identification of potential stakeholders

Establishing a replication strategy with the right stakeholders is crucial for scaling the impact of successful
projects. EURICA has worked with the below types of organisatibrarious levelgo challenge its
approachandinvestigate potential synergies with other relevant stakeholders in Afaahcollaboration
enabled togather replicability potential feedback andissess the possibilities for further adoption of
demonstrated technologies

1. International Development Agencies: Organizations like the World Bank, UNDP, Organisation
Internationale de la Francophonie and others can offer funding, technical expertise, and a global
network of partners.

2. Local Governments and Municipalities: These eagtitiave a vested interest in improving energy
infrastructure and can provide regulatory support, permits, and potential funding.

3. Energy Providers and Utilities: They can offer technical expertise, infrastructure support, and can
integrate new solutions it existing grids.

4. Private Sector and Investors: Businesses in the energy sector, as well as impact investors, can
provide funding, technical solutions, and seafesupport.

5. Local Entrepreneurs: They can drive innovation, offer localized solutions, anoleetisat
interventions are sustainable in the long run.

6. Research Institutions and Universities: They can provide data analysis, research support, and
innovative solutions. Collaborations can also lead to pilot projects and case studies.

7. Local NGOs and Commity Organizations: These groups can providethaground support,
community engagement, and ensure that interventions are culturally and contextually
appropriate. Among them, Consumer Advocacy Groups play a particularly critical roles, as they
can offerinsights into consumer needs, challenges, and can boost consumer education and
empowerment. Youth Organizations are also key enablers to steer future sustainability, increase
potential skills and brings fresh perspectives and innovative solutions.

8. Media aaxd Communication Entities: They can help in disseminating information, raising
awareness, and garnering public support.
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7.3.2 Replication possibilities

To effectively replicate the successes of the EURICA project, a multifaceted approach is essential. Initiating
pilot projects in new regions can serve as a litmus test, allowing fotirealadjustments before fubcale
implementation. However, instead of reinventing the wheel, synergies with existing energy initiatives in
target regions can be explored, integirey the projec® proven components, and enable a better
customization. Customization, while maintaining the prof@@ssence, ensures interventions resonate

with the sociecultural and economic fabric of new areas.

To make replication possible, knowledgharing forums and digital events can enable stakeholders from
different regions to exchange insights and best practices and perhaps foster collaboration. Digital
platforms are critical as they offer a medium for knowledge dissemination, stakeholdeticaton, and
continuous learning. However, local training and capaoityding workshops are also necessary to
empower local stakeholders, ensuring they possess the requisite skills for project execution. Lastly, public
awareness campaigns can set thegst, ensuring community btig and laying the groundwork for
successful project replication.

Maintaining the contact with the potential stakeholdedgescribed in the préious paragraph to keep
gathering replicabilityppportunities and provide strategic oversightanensue fidelity to the project's

core principles while allowing for regional customization. Robust monitoring and evaluation mechanisms
are indispensable, providing a feedback loop for continuous improvement. Securingdusigivotal, and
dedicated mechanisms, possibly through collaborations with financial institutions or jmuiate
partnerships, can underpin the replication efforts.

8 Conclusion

The EURICA project stands as a testament to successful collaboratimnaweation in the realm of energy
solutions. With a comprehensive approach to addressing diverse energy needs, the project has
demonstrated its effectiveness in bridging the urbramal energy divide.

The project began with a clear understanding of itepgc and objectives, guided by the pursuit of
delivering tangible value to both urban and rural communities. Through the development of a
collaborativeapproachand the strategic use of a versatile project toolbox, EURICA has harnessed the
strengths of "FIgEnergyasa-Service" and "PVEnergga-Service" models.

Inanalysinghe project's business models, it is evident that the "Tapwn" approach in Burkina Faso and

the "Bottom-Up" initiative in Madagascar have not only identified business opportunitiehéve also

laid the groundwork for sustainable revenue streams. These models have been tailored to meet the unique
energy challenges of their respective regions.

The project's commitment to empowering users and the validation methodology employdetscore its
dedication to making a meaningful impact. Seeemnomic benefits, technical achievements, and
milestones have all been accomplished in a timely manner.

However, it's important to acknowledge that the project has not been without its clgdienCapacity
building constraints and regulatory issues have been addressed systematically, providing valuable insights
into mitigating strategies and lessons learned.
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In terms of communication and dissemination, EURICA has succeeded in establishomg gpsiject
identity and a welthought-out strategy. The groundwork for potential replication has also been laid,
emphasizing the project's commitment to extending its impact beyond its current scope.

In conclusion, EURICA emerges as a successful pbojeging together innovative business models, user
empowerment, effective project management, and a strategic approach to communication and
replication. As it continues to bridge energy gaps and foster sustainable development, EURIGA sets a
example for fiture endeavoursn the field of energy solutions and so@oonomic development.

LEAPRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy. 54



9.1 Prosumer flyer

&®
& @
6@
&+®

&-®
6@
&®
6@

®
®

Avoid blackouts
from the comfort
of your own home

n g

LEAPRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy.




One hour a day makes o

all the difference =

Prochufne pédction :
08:00-9:00
14:00-15:00

Total control
via mobile app

It will always
be your choice

Contact SONABEL
to join the AU-EU project!

S@MEIL (+226) 25 30 6100
infos@sonabel.bf

LEAPRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy.




9.2 Lateral electrification deployment plan

LATERAL ELECTRIFICATION
DEPLOYMENT PLAN

Concept summary

Despite the United Nation Sustainable Development Goals of ensuring universal access to basic and
modern electricity services by 2030, up to 770 million pecple still lack access to electricity, mostly in
rural places of Sub-Saharan Africa and South-East Asia. At the same time, developing countries are
struggling with unemployment and poor local economic development. A new electrification model is
needed to answer simultaneoushy both greatest challenges the African continent is facing nowadays.
Conventional ways to tackle rural electrification challenges fail to do so. Based on this observation,
Manog, a young French-Malagasy social company created in 2017, develops the Lateral Electrification
model, based on the progressive building of decarbonized and decentralized electric infrastructures in
a bottom-up manner and the training of a myriad of local electric operators and developers.

TECHNOLOGIES

The Lateral Electrification model proposes an

agile process of progressive extension of the o s
energy services deliverad to the end-users [from = e
Tier 1 to Tier 4) by diffusing and then
aggregating basic smart power units regrouging

solar  power  generation, storage  and
distribution.

Fuao g o

Manogé has already successfully developed in-
house the nanogrid, an expandable and ek
collective DC solar system compesed of solar -
panels, lead-acid batteries and a proprietary GO0+ Rty
smart contraller, powering 4 to & households up

to Tier 2 access. ° 5‘

The successful field-testing has enabled to complete the proof-of-concept of the second step of the
Lateral Electrification model. & village-wide 72 V' DC microgrid has been installed in Madagascar to
interconnact 24 nanogrids. In addition, the microgrid enables productive use of energy, either through
AC inverters connected on the 72 W DC bus or through 48 W high-power DC agro-processing machines.
The microgrid is operating satisfyingly since December 2022, This new technological development iz a
game-changer for Nanog, now ready for accelerating on the second phase of its electrification model.

s
B
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BUSINESS

Marketing approach

The Lateral Electrification model relies on an exhaustive service offer from power production and grid
operation to appliance supgly and domestic electrification. Indeed, remote rural environments o not

fawor wvertical specialization as each market segment fails to be
sufficiently large to be economically viable on its own. Therefore,
the Lateral Electrification business model rests on an hybrid
commercial offer with an initial fee for device and then a fee for

service. This tariff structure offers many advantages:

* Flexibility for the clients who only pay whan they consume,

* Assessment by the operator of the motivation and financial
health of the end users through the initial fee for device,

* Better cost-reflectiveness than selling k\Wh in an energy situation
where reliability and safety are egually important than the power

and energy rating of the electric services deliverad.

Revenue sharing scheme
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The revenue of each nanogrid is automatically and securely shared through mobile payments between
Manoé (20%), the franchised entrepreneur who built and operates it (20%) and the owner who
fimanced it (60%). The raticnale of this approach is three-fold:

opportunities to community-members;

community know-how.

SUSTAINABILITY

Busine=ss model

The recent field-testing has enabled to collect real
financial data on costs and revenues of nanogrids and

microgrid deployment to assess and consclidate the |

business model of both solutions.

The CAPEX of the field-test microgrid amounts to 255

€/user, of which 143 € comes from the nanogrid costs [

and 112 € from the interconnection costs. This is less

than a guarter of the averaged CAPEY of centralized AC |s "

miicrogrids deployed by other operators in Africa.

In addition, the average monthly revenues generated
by the PAYGO sale of energy services on the nanogrids
already enable a payback period of 32 months.

Optimize the local economic impact of the electrification process by enabling local
actors to inwest in the development of their community and by offering new job

Maximize the scaling potential of the solution by concentrating efforts on local
capacity building through technology and knowledee transfer and new markets and
financing circuits structuration to leverage local entrepreneurs’ maotivation and

Guarantee the sustainability of the service by concluding with decentralized and
often remote operators a “franchiser-franchisee” relationship in which both parties
economical interests are better aligned than in an "employer-employes” relationship.
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Based con data collectad on the field and interviews with end-users, new energy services are being
developed for the microgrid users and the expected payback period for the interconnection operation

is expected to be 47 months.
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IMPACT

On communities

Manoé already offers reliable and affordable energy services up to Tier 2 to more than 6000 end-users
through 1500 nanogrids in more than 300 villages in the North of Madagascar. The guality, simplicity
and quick availability of the nanogrid services as well as the flexible payment option facilitate the
technology acceptance by the communities. Very low maintenance delay and good customer
relationships are ensured thanks to the revenue sharing scheme and the incentives for the
entreprensurs to maximize the use of the nanogrids services.

In addition, moare than 35 health facilities and 100 communal buildings {city halls, schools, churches,
mosques) have been electrified and public lighting is provided in most villages, which definitely
improve health, safety and well-being of communities.

On local economy

One objective of the Lateral Electrification model is to boost local economy. Thanks to the company
organization, this is a success with the training of 9 different generations of entreprensurs in 4
different geographical areas, empowering up to 100 locally recruited entrepreneurs to participats and
benefit from the energy revolution of their region. In addition, Nanoé employs more than 50 persons
for field-support, entreprensurs training, marketing and RED activities.

The energy services provided by Nanoé already enable end-users to enhance their income, for instance
through freezers or improvement of working conditions. Yet, soon there will be a significant increase
on the lacal economy impact with future microgrid deployments and productive use of energy. The
new energy services will range from AC consumption points (hair salon, multimedia kiosk, etc) to DC
agro-processing and craftsmanship machines (four mill, rica huller, cold room, wood saw, etc.).

MICROGRID DEVELOPMENT PLAN

In complement to its already launched and funded Manogrid Development Plan of installing 10 000
nanogrids and opening 4 new offices in Madagascar by the end of 2025, Manoé is now ready for 3
Microgrid Development Plan and is seeking funding to launch it in 2024.

This ambitious 3-year plan firstly aims to install between 60 and 100 microgrids in the Morth of
Madagascar. The site locations are already identified within the 300 villages where Manoé intervenes,
a huge advantage of the Lateral Electrification model where no time-consuming and often difficult
partnership with other electric operators are nesded in the first place.

Secondly, the Microgrid Development Plan includes a challenging R&D part, with the industrialization
of the interconnaction module, at the heart of the microgrid concept. Its industrialization is needed for
international replicability of the Lateral Electrification model, whether it is by Nanoé or through
partnership with local electric operators. The goal is to provide 3 turnkey hardware and software
solution for the first two steps of the Lateral electrification model, from the nanogrid to the microgrid.
This ambitious plan necessitates funding to recruit high-guality engineers and technicians both

in France and in Madagascar and to cover the microgrid CAPEX. Nanoé is hoping the Empower

a Billion Lives competition will be a perfect showcase and a starting funding for its Microgrid
Development Plan.

Crestion of new energy Creatian ol a Rosoarch of partnership fos
sEriCEs meorogrid traiming replication of the moded

Industrialigation of the interconnection mosduls

ndtaliavien of 10 microgrics .5 Inatalation of 30 micragrsds imstallatkon of &0 mécnogrids
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Field deployment of DC microgrid in Madagascar

Lucas Richard

lucas.richard@nanoe.net
Nanoé/G2ELab

16/02/2022

GZE Lab UCA

Université ,
Grenoble Alpes Nanoé

renoble Gén

Lucas Richard (Nanoé&/G2ELab) Microgrid field deployment 16/02/2022

Context of the project
A joint PhD between Nanoé and the G2ELab.

3 years of R&D on the interconnection of nanogrids to form DC microgrid
with decentralized storage and production.

IMMEDIATELY AFTER 2 TO 5 YEARS AFTER 5 TO 10 YEARS
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Figure 1: The electrification model proposed by Nanoé.

Lucas Richard (MNanoé&/G2ELab) Microgrid field deployment

16/02/2022
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The DC microgrid to develop

A low-voltage DC microgrid, with decentralized communication-free contro
of the nanogrids.
Development of a DC-DC bidirectional converter and its control algorithm.

To develop
Mesarements |
and commands

PV : 100-300 We
‘ Batt : 90-260 Ah ‘
] 12 or 24 Vde D
WM 2x6mm2 Alu
vee

l - ! Public ligy
‘ [E’:‘ Smart controller

L4 Community Ioad]- l Interface : \
[ ] LCD + Keypad
°
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=2 60V DC bus

Figure 2: Interconnection of nanogrids.
Lucas Richard (Nanoé/G2ELab) Microgrid field deployment 16/02/2022

Main objectives of the microgrid

o Battery "rescuing" between NGs. For instance, if one NG is
undercharged, it can be charged by the other NGs enough charged.

@ Improving the lifetime of batteries.

@ Powering community loads such as water pump, rice huller, by all the
NGs.

@ Installing NGs without batteries.

@ Using less hardware resources for the same level of electric services by
mutualising the battery and solar panel parks.

Lucas Richard (Nanoé/G2ELab) Microgrid field deployment
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The simulated microgrid

NG1/100Ah/24V
NG29/130Ah/12V

@ Simulation needed to tune and
validate the control algorithm.

@ Analyse of the power flow on the
MG over many days.

o Real data are used (PV
production, NG consumption)
but NG consumption of NG 29
and 168 are artificially doubled.

NG54/130Ah/24V
NG168/90Ah/12V
NG211/180Ah/12V

Figure 3: Topology of the simulated MG.

Lucas Richard (Nanoé&/G2ELab) Microgrid field deployment 16/02/2022

Control algorithm of the MG

The control algorithm, decentralized and communication-free, relies on
local measurement of the SoC of the battery and the DC bus voltage.
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Figure 4: Control algorithm based on logic modes.
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Simulation results - SoC evolution

Figure 5: Evolution of the SoC of the NGs with and without a MG.
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Simulation results - Voltage and current evolution
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Figure 6: Evolution of the voltage and the current exchanged between NGs.
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From simulations to lab testing

3 bidirectional DC-DC converters linked by RL lines. All datas (current,
voltage, etc.) are recorded every 25 ms.
Tuning and validation of the proposed control algorithm.

Communal load

Battery

Power supply +
electronic load

Power supply +
electronic load

Converters + myRios RL lines

Figure 7: Test bench of the microgrid developed in the lab.

Lucas Richard (Nanoé&/G2ELab) Microgrid field deployment 16/02/2022

a8
=

Sl _
<65
= —
] = Walage V2
860 Vallage V2BIS ||
] Vattage VITER |
Q55 = =
a
50 | | |
50 100 150 200 250 300 3s0
Time (5)
i T T T
— BO
&
2 - SaC V2
D gt S0C VIBIS
SaC VZTER
an | | |
[} 50 100 150 200 250 300 350
Time (s)
" T T T
T Curent V2
P i Currert VZBIS
- 5 ~ ) Cusrert VITER
< ¥ "
T
& 0 —— - -
3 m [ — -
S = 1 e - ) )
10 | 1 |
0 50 100 150 200 250 300 350
Time (s)

Figure 8: Evolution of the DC bus voltage, the SoC of the NGs and the current
exchanged.
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Ambohimena, test-village

27 NGs, a battery park of 3560 Ah, 4570 W of PVs. 3 24V NGs and 24
12V NGs.

Emplacement des NRs d’Ambohimena

NR1-240 W
NR2-240 W
NR 28 - 216 W
13°3650°S B o | NR 29 - 156 W
NR33- 156 W
NR 49- 156 W
NR54 - 312W
NR 58 - 156 W
NR62- 156 W
NR74 - 216W
NR 96 - 216 W
NR 97 - 156 W
NR 106 - 216 W
SR NR 135- 216 W
Ire NR 168 - 108 W
8 NR 172- 156 W
| NR 183 - 216 W
kK] NR211-216 W
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3 b 541 - 108 W
NR 583 - 108 W
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Longitude

Figure 9: Geographical distribution of the NGs of Ambohimena.
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The interconnection module

The interconnection module is composed of:

@ A command card, which contains a LCD screen, a clock, a SD module,
a USB port, a serial port, switches, and which controls the power card.
@ A power card, which is a 500 W DC-DC bidirectional boost converter.
The interconnection module has 3 modes of operation:
@ Ul mode: it is the User Interface Mode, where the interconnection

module is controlled by someone through a computer communicating
to the module by the serial bus.

@ NG mode: the interconnection module works only for the NG, it saves
data, estimates the SoC of the battery, etc.

@ MG mode; the interconnection modules works in MG, it exchanges
energy through the power card, with the other NGs depending on its
SoC and the SoC of other NGs.
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Command card

USB port

Microcontroller
LCD screen

-

Clock module

Atch NG/MG

To converter

Switch Ul/Grid

PWM input

SD module
Battery input
Serial bus
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Power card

Power
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Nanogrid
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Mounting, installation of the interconnection module

Lucas Richard (Nanoé&/G2ELab)
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NG1/200W/180Ah/12V

NG29/150W/130Ah/12V )
NG54/300W/2*90Ah/24V C
NG168/150W/130Ah/12V

NG917/300W/2*130Ah/24V

19 clips
10 connection jaws
2 additional poles

225-275 m of 16 mm? cables
Lucas Richard (Nanoé&/G2ELab) Microgrid field deployment 16/02/2022

One week of results

Current exchanged (topology radial or meshed)

By convention, a positive/negative current means it is respectively
injected /absorbed on the MG.

Current (A)

F 1 | NG 1
NG 29 '
. NG 54 | | '
T { NG 168 v |

Ir' \ | noerr \ IUI U

Dec 17 Dec 18 Dec 19 Dec 20 Dec 21 Dec 22 Dec 23
i 2021
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One week of results
Evolution of the SoCs
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Figure 10: Evolution of the SoCs of the NGs.
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One week of results

DC bus voltage

Voltage (V)
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Figure 11: Evolution of the DC bus voltage at each interconnection module.
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Difficulties, tests and improvements G2ELs &

Nanoé

Tests
@ NGs without solar panel.

@ Meshed or radial topology.
@ Communal load, with a simple resistor.
°

One NG has broke due to misconnection => all the MG reacted safely

Difficulties
@ SoC gauge => imprecise and not user-friendly.

@ Data recording => SD card hard to access and a few bugs.

@ Imprecise calibration of interconnection modules makes the voltage
oscillate.

Improvements on the field

@ Starting procedure and management of errors improved.

e Data collection and code uploading eased on the field.

Lucas Richard (Nanoé/G2ELab) Microgrid field deployment 16/02/2022

Feedback

Installation and deployment work

o Installation work lasted 3 days.

Maximal distance between 2 poles: 50 m.

In total, 15 round-trip to Ambohimena over 20 workdays.

One-month mission a bit short.

More than 2 months of operation without major issues.

Acceptation of the technology

@ Nanoé employees excited about the project.

e Good support from the employees on the mounting of the
interconnection modules and the installation work.

@ Willingness to do more MGs from employees and nano-entrepreneurs.
o Good feedback from the inhabitants of Ambohimena.

@ Interesting discussion about communal loads and the needs of the

inhabitants.
Lucas Richard (Nanoé&/G2ELab) Microgrid field deployment 16/02/2022
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Future works - 2022 G2 &2

Nanoé

A V2 of the interconnection module

@ Smaller, less expensive, more user-friendly, better performance.
@ Improving the SoC estimator.

@ Use of the interconnection module for real communal loads
(multimedia, AC load, agro-processing machine, NG without battery).

v

Decision aids for MG planning

Development of an algorithm to help choosing where to put additional
poles, cables, where to put/remove batteries or solar panels, etc.

Planning

Second mission for microgrid deployment at the end of 2022, with a greater
number of NG connected (>20) and communal load testing.

Lucas Richard (Nanoé&/G2ELab) Microgrid field deployment 16/02/2022

Any questions ?

X

N

on !

Lucas Richard (Nanoé/G2ELab) Microgrid field deployment 16/02/2022

LEAFRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy.

71



9.4 TRIAE report

hip on Renewable Energy

Digitalisation
Femmes 1ERE EDITION

Solaire
OUAGADOUGOU &

EN LIGNE

Perspectives 18 MARS 2023

énergétiques au Burkina
Faso et en Afrique

MARCH 2023

ational
Players

PREPARED FOR:
EURICA (WP 15, LEAP-RE, EU GA 963530) & Association des Jeunes Acteurs de
I'Energie (JAE)

AUTHORS

Marine Cornelis
Anne-Carole Kindadoussi
Luc Richaud

Dimitri Tientega

Raouf Coulidiati

A M Odit%)
LEAP-RE CONSUMER

LEAPRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy. 72



This project has received funding from the European Union's
Horizon 2020 research and innovation programme under the
LEAP-RE grant agreement n°963530.

The views expressed are those of the authors and should not be

taken to represent the official position of the European
Commission.

LEAFRE ProjectLongTerm ELAU Research and Innovation Partnership on Renewable Energy.

73



" ‘& Lamg T it £ R
omevston anrep o Renewabie Enray

TAKEAWAYS FROM THE FIRST
10 INTERNATIONAL ENERGY PLAYERS

ROUNDTABLE

60% of the best RES
resources are in Africa, yet
only 1% of the world's

L
E installed capacity are on

the continent

43% of Africans
live without
electricity

g % 3/4 of the jobs in
the energy sector

‘%f% are filled by men

Large & small scale electricity
plants are equally important
to fill Africa's energy needs

Africans have .r"Jlﬁ

everything to gain in N
becoming "",Q,
empowered, active 7 4
prosumers engaged in P4
the energy and
climate transitions

Politicians need to
create and enforce
the right regulations

and incentive
frameworks to foster
the resilience of the

energy systems

Africa must create its own
definition of the energy
transition, tapping into

collective intelligence and
aligning various social,

environmental and economic
objectives

The quality of the electricity
supp|iec| imports as much as the
quantity.
Digito]isation is crucial to
integrating renewables,
anticipating ouvtages and grid
instabi|ity, and o.||oco.ting
resources more eHicienHy

Gender parity, women and youth's
involvement in the energy transition are
key top better serve people's
aspirations and needs.
Including women's perspectives in
decision-making can lead to more
relevant innovations and better
technology transfer

Education is the
game-changer to @
bridge the gaps

and accelerate |[!__l=]|
the deployment 4 \
of renewable ‘ @ ,
7/

energies \_
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