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AB S T R A C T  

In a context of an increasingly urban and energy dependent society it became urgent to work on 

energy production and consumption issues. This report describes Grenoble smart grid concept and 

actions on this topic. It shows how the different local demonstrators that have been implemented 

during City-Zen project may complement to reach a common goal set by the local energy master 

plan. 

 

First of all, it defines how a smart grid is considered in Grenoble area and what has to be taken into 

account within Smart grid definition based on local particularities. Smart grids and local energy actors 

are described, as well as their scope of work during City-Zen project. It defines a Smart grid scope 

and functionalities that may apply for different energies: Electricity, but also district heating and gas 

or water. 

It questions technological barriers like maturity and complexity on one hand but also its adoption 

and spread by the different stakeholders. Social and behavioral constraints are considered as well as 

techno-economic and regulatory ones. 

 

This report focuses on 3 mains activities linked one to another and targeting Energy master plan 

goals: Grid, Building and data synergy to reach +35% renewable integration, 22% of energy savings, 

and 30% CO2 emission cut. 

 

These 3 use cases are developed and their interactions are enlightened:  

1- Smart grid as a tool to adjust consumption/production balance locally, 

3 cases are analyzed:  

- Demand response on tertiary smart buildings on the grid 

- Photovoltaic storage solution within a building connected to the grid 

- Demand response and storage system implemented on a smart building 

A common difficulty happens to be monitoring and control tools overtime and consequences 

in terms of investments or business models.  Technology standardization and regulatory 

barriers are some other common questions. Value can be generated, especially at a local 

scale but implementation processes and value redistribution have to be handled. 

 

2- Smart Buildings capabilities (in terms of savings or lever for grid services),  

2 cases are taken into account: Refurbishment and new urban area development. 

In both cases, savings and levers (in home energy use control or grid service such as demand 

response) are analysed through energy master plan prism and value of the service for the 

different actors. 

The conclusion shows the limitations of Smart grid integration in the buildings, due to the 

lack of standardisation, complexity and costs. Replication opportunity is difficult as a 

consequence as well as adoption by the inhabitants of these buildings. 

However, energy savings and efficiency is the main lever to reach the set target while 

building smartification should foster new usages integration (renewables, EVs …) and 

virtuous behaviors while improving comfort. 

 

3- Data to monitor and control the different actions and foster adoption and behavioral 

change. 

Based on the different technologies and processes introduced in buildings and grids, a 

significant amount of data is produced. It generates opportunities and tools but constraints 

as well in terms of use. 
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There are multiple ways and processes to access data, and as many stakeholders as possible. 

The tools available allow comparisons, control of targets, or savings trajectories, and 

eventually decision making. 

Conclusion is that there are multiple actors and multiples levers. Complexity and multiplicity 

of data access make things difficult for the different actors. 

One thing to keep in mind is that data and platforms will allow performance and adoption. 

Using generated data, organized and shared through these platforms will maximize smart 

grid impact as a consequence. 

Transparency, trust and a adapted governance are necessary to reach such an impact. 

 

Building renovation and energy efficiency with smartification help Smart grid as it gives some more 

capacity in urban context to integrate new usages (EV or renewables). It may improve electrical mix 

and CO2 emissions 

Data platform are at the other side of the scope, where output from Smart grid are used as a 

feedback to better answer the need. Data platforms are seen as an educational tool to be sure 

energy users adapt their behaviour and adopt this new tool. 

 

Overall actions follow up and monitoring have to be aligned through a common thread to make 

sense. 

Local energy master plan gives such an opportunity to mobilize the different actors and gives a 

common foundation for further actions. Smart grids help such a monitoring, giving tools and data, 

and improve overall efficiency and reactivity, setting a virtuous loop. 

 

Conclusions show that technology is mature and ready to be used, even if standardization and 

interoperability should be improved. Regulation should improve as well to foster new action scope 

and economic models. 

 

Moreover, it focuses on the fact that smart grid is a tool that has to be adapted depending of a 

specified need, and Smart grid usage need to be developed, not only by grid operators. 

It’s not only a technology challenge but a societal one, especially if these actions need to deliver 

savings and efficiency at a long term view, with a continuous improvement.  
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EX E C U T I V E  S U M M A R Y  

 

This report compiles the various conclusions of Grenoble smart grid demonstrators. 

It focuses not only on technological learnings or regulation constraints but also on societal adoption, 

governance and consistency of multiple actions through a common thread in order to maximize 

impact and set virtuous circle overtime. 

Smart grid concept is seen through Grenoble master plan prism and applied not only on electricity 

grid but on district heating and gas as well. 

 

3 main use cases are described, as well as their links: 

 

Smart grid as a tool to adapt local consumption/production balance 

Smart energy management for district heating using thermal solar heat and local storage, Demand 

response on electricity grid for tertiary buildings, or local photovoltaic production linked to battery 

storage show 3 different ways to act and adapt local energy balance. 

Technology, regulation and economic models are depicted. Value is generated by such models but 

actor’s scopes, regulation and value share has to be adapted in order to disseminate and replicate 

these examples. 

 

Smart Buildings capabilities (in terms of savings or lever for grid services),  

Smart building design is analysed through 2 cases: smartification on existing buildings 

(refurbishment) and development from scratch. 

Overall smart buildings integration is analysed in order to reach local energy master plan target. It 

shows that smart building main lever is energy efficiency (whether through refurbishment or by 

design), due to the complexity of technology integration and adoption by inhabitant. In the other 

hand this lever fosters new energy usages (Renewables, EVs …) and virtuous behaviours. It offers 

smart grid an opportunity to anchor long term adoption. Training, coaching and societal aspects must 

be taken into account and monitored to do so. 

 

Data to monitor and control the different actions and foster adoption and behavioural change 

Smart grid and buildings generate a substantial volume of data. These data give a valuable feedback 

of on-going actions and gives a lever to adjust them iteratively. Complexity of data use through 

numerous dedicated platforms for dedicated use should not be underestimate, as well as data 

protection. On the other hand these data will foster smart grid adoption by making it visible to the 

different energy users, maximising its impact. 

 

As a conclusion, the report gives recommendation to set up a smart grid that makes sense at a 

territorial scale and replicate this process. Due to the variety of actions, it has been difficult to set up 

common technical indicators. The report focuses on Energy master plan indicators as a common 

thread of action follow up. 

Details are given about technologies, regulation, governance and adoption, for each single use case 

in one hand and in order to reach an overall common target for the smart grid end users in the other 

hand (Citizens, local authorities, building developers and managers). 
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CHAPTER 1 –  In troduct ion :  Grenob le ’ s  smart  gr id  
opera t ing forces   

1.1. SMART GRIDS  

We differentiate smart grids from ‘conventional’ grids due to their capacity to interact dynamically 

and bidirectional to balance energy demand and supply. This leads to adapt to new ways of 

consumption and production, using sensors and the calculation capacities of digital tools.  

Smart grids are at the intersection of not only modern energy grids but also telecommunication and 

digital networks.  

 

The term smart grid overall refers to electricity grids but is increasingly used generically for other 

grids, whether smart pipes, smart water or smart district heating and cooling systems. 

City-zen project for example developed 2 Smart grids in Grenoble: One for electricity and one for 

District heating. 

 

We’ll focus this chapter on electricity Smart grids as it is the most known and developed one in the 

field. These concepts can be applied to district heating as well. 

 

The following table1 highlights the difference between “Classical grids” and Smart grids.  

 

Features of conventional electricity grids Features of smart grids 

Analog Digital 

Unidirectional Bidirectional 

 Centralised production  Decentralised and volatile production  

Communicating in part of the grid (HV/MV substation 

automation) 
Communicating over the whole grid 

Balance of electricity system based on 

supply/production 

Balance of electricity system based on 

demand/consumption 

Consumer Consum’actors2 and prosumers 

 

The goal of these grids is to keep the Consumption-Production balance highly reactive and reliable, 

while integrating new types of energy use: increased decentralised production, self-consumption, 

electric vehicles, prosumers (proactive consumers), flexible demand, etc. The aim is to improve the 

effectiveness of the whole value chain by considering local needs (whether in terms of constraints for 

                                                           
1 Source www.Smartgrid-cre.fr 
2 Defined in the glossary 
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the grids or in terms of renewable production), instead of only centralised models. This leads to 

optimization measures at different scales. 

 

The figure below illustrates the new electricity distribution system, which has moved on from its 

traditionally unidirectional nature to a bidirectional flows: 

 

 

 

Figure 1 Local distribution system3 

On the left part we can find the national Transport System Operator (TSO) that transports High 

Voltage electricity (HV) (>50 000 Volts). On the right side, with a central position, we see Distribution 

System Operator (DSO) that deals with lower voltage (<50 000 Volts): Low Voltage (LV) and Medium 

Voltage (MV).  

 

A smart grid consists of 3 main building blocks:  

 

1- The physical infrastructure of the grids 

This allows for the dissemination of energy flows: to feed energy use and to take in energy 

produced elsewhere. It consists of cables, transformers, etc.  

 

2- Telecom and control materials 

These allow for available information on the infrastructure or the control command to be 

collected from the management centre and transmitted. 

The materials are secure / encrypted. 

 

3- Analysis and decision-making abilities 

The collection, storage and analysis of data data originating from infrastructures or 

complementary contexts (usually meteorological) enable decision making 

                                                           
3 Source: Independent Energy System Operator (IESO) 
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These capabilities can be centralised or decentralised according to issues and uses, by 

adapting the algorithms and tools used: Algorithms and decision making can be set locally in 

a LV/MV substation, or centralised at the grid control centre level. 

 

The grids most targeted by these developments are distribution grids (MV and LV grids, and not 

Transport grids which works at a MV/HV level). Indeed, in France, the pluriannual energy plan targets 

a renewable development of 50GW by 2023, of which 80% will probably be installed on the 

distribution grid. Their evolution towards smart grids entails increased instrumentation and control 

abilities. Traditionally these grids were less equipped with such facilities as needs were centralised 

and therefore managed more on the basis of transport networks or the high-tension part of the 

distribution grids (HVA/HVB). The challenge lies in making the distribution grid « smart » at the levels 

of tension affected by new types of use, in other words low and medium tension (MV/LV). 

 

Grenoble City-zen demonstrator covers the full range of a smart grid concept. Its particularity is that 

it answers a territorial need, not only a DSO one. It has to be at the service of multiple local actors 

and goals. It demonstrates how local actors can cooperate to improve the overall effectiveness of 

Grenoble’s energy system. The underpinning principle of these actions is that they involve the 

stakeholders in their own future development while simultaneously fitting in with the goals of 

Grenoble Metropolitan Council’s air - energy - climate plan and the targets of its Energy Master Plan: 

 - 22% energy consumed 

 + 35% renewable energy 

 - 30% fossil energy 

 

The figure below presents the various aspects dealt with by different stakeholders and the 

progression of action.  
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Stage CityZen Demonstrator 

1- Business as usual 

1b – Improvement and renovation of new and 

existing buildings  

Starting point: 

MUNG/METRO/Innovia: 

   Development of Cambridge/Flaubert  

   Renovation 

2- Flexibility of grids 

Integration of decentralised renewable sources 

ATOS: Cambridge residential flex  

GEG/Greenalp: Tertiary flex  

CCIAG: Flaubert thermal flex 

ALEC/Hespul: PV development and support 

Atos/CEA: « Grid supervision »  

3- SmartMetering 

& new uses 

Greenalp/CCIAG: SmartMetering deployment 

CEA/CCIAG: SmartHeat & storage at Flaubert 

Alec/Hespul: ALEC self-consumption 

Atos/CEA: “Grid Intelligence” 

4- Optimisation 

& shared use of data 

ALL: Optimisation of process, follow-up and support for 

stakeholders 

 

GEG/ATOS/METRO/ALEC: 

 MétroEnergies development 

5- Continuous improvement 

& energy behaviour 

 

ALL: Follow-up and support to entrench good practices 

among all stakeholders  

Figure 2 Steps and stakeholders of smart grid project in Grenoble 
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1.2. FRAMEWORK FOR SMART GRIDS  

European legislation is a main driver for the control or saving of energy, the roll out of smart meters 

and the dynamic contribution and protection of consumers. The main directives are: 

Sources: 

 DIRECTIVE 2006/32/CE OF THE EUROPEAN PARLIAMENT AND COUNCIL of 5 April 2006 on 

energy end-use efficiency and energy services, repealing Directive 93/76/CEE of the Council. 

 DIRECTIVE 2009/72/CE OF THE EUROPEAN PARLIAMENT AND COUNCIL of 13 July 2009 

concerning common rules for the internal market in electricity and repealing Directive 

2003/54/CE. 

 The so called European Clean Energy for All Europeans package, including directives on 

energy market, renewable energy, energy performance in buildings and governance 

(published 2018-2019), covers several relevant topics such as energy communities, market 

organisation, energy efficiency, renewables, EU energy governance. 

 

France implemented these directives, adopting them in the TECV act.  

 

The TECV act, officially published in August 2015, is the Act of Energy Transition for Green Growth. It 

lays out common goals for successfully managing France’s Energy Transition. 

 

The objectives of the act are as follows:  

Energy transition seeks to prepare for the post-oil era and bring in a sound, sustainable energy model 

to rise to the challenges of energy supply, price developments, the depletion of resources and the 

need for environmental protection4.  

 

To provide a frame for joint action by citizens, business, territories and the State, the act sets out 

medium and long-term objectives: 

 

 To reduce greenhouse gas emissions by 40% between 1990 and 2030 and to quarter 

greenhouse gas emissions between 1990 and 2050 (factor 4). The roadmap is specified in 

carbon budgets. 

 To reduce final energy consumption by 50% by 2050 compared to the 2012 baseline, setting 

a mid-term objective of 20% in 2030. 

 To reduce primary fossil-fuel energy consumption by 30% by 2030 compared to the 2012 

baseline. 

 To increase the share of renewable energy to 23% of gross final energy consumption by 2020 

and to 32% of gross final energy consumption by 2030. 

 To curb the share of nuclear electricity production to 50% by 2035. 

 To reach an energy performance level meeting the regulations on “low consumption 

buildings” for all homes by 2050. 

 To fight energy precariousness. 

 To enshrine the right of all citizens to have access to energy at reasonable prices in relation 

to household resources. 

 To halve the amount of waste dumped in landfills by 2025 and gradually unharness economic 

growth from the consumption of raw materials.   

 

                                                           
4 For more details about this law text : https://www.ecologique-solidaire.gouv.fr/loi-transition-energetique-

croissance-verte 
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We can quote Article 5, for example, concerning the energy consumption of the urban and rural 

residential sector. “By 2025, all private residential buildings whose primary energy consumption is 

over 330 kWh/m2/yr of primary energy per square metre per year must have undergone an energy 

renovation.” 

There is also Article 199, which gives public establishments and local authorities the possibility of 

introducing a local flexibility service in conjunction with local producers and consumers.  

“The aim of this service is to locally optimise the management of energy flows among a group of 

producers and a group of consumers connected to the public energy distribution grid.”5 

 

The TECV act furthermore modified the Energy Code (Art. L341-4, Art. L121-8) in the relationship of 

energy providers with domestic consumers, moving towards energy consumption by “the availability 

of consumption data expressed in euros, by means of a device providing real-time display, to be 

offered progressively to all domestic consumers, following a technical and economic assessment led 

by the Energy Regulation Commission.” 6 

 

This point is framed as a complement to energy transition and falls more within the digital side of 

smart grids, which is covered by the General Data Protection Regulation (GDPR) and the act for a 

“République Numérique” [Digital Republic] enacted in June 2016. This act prepares the country for 

the challenges of digital transition and the economy of tomorrow, while respecting GDPR. It 

promotes innovation and the development of the digital economy, an open data, trustworthy digital 

society that protects citizens’ rights. It also seeks to ensure that everyone, in all territories, has access 

to the opportunities stemming from digital technology.   

The main areas covered by the act are: open data, facilitation of training/research and statistics, use 

of platforms, protection of internet users, deployment and control of telecommunications, 

integration of new uses, and a framework for the accessibility and maintenance of the connection.   
 

 As for smart metering, France has adopted the European directives into legislation: Act n° 

2000-108 of 10 February 2000, concerning the modernisation and development of the public 

electricity service. 

 Act n° 2009-967 of 3 August 2009, on the timeframe of the implementation of the Grenelle 

Environmental Round Table. 

 

Article 18 of the Act of 3 August 2009, on the timeframe of the implementation of the Grenelle 

Environmental Round Table, states that the “goals of energy efficiency and savings calls for the 

introduction of mechanisms to adjust and cut off peak energy consumption. The introduction of 

these mechanisms will in particular entail the installation of smart meters for private parties […]. This 

also means the generalisation of smart meters to allow the occupants of residences to better 

understand their energy consumption in real time, and hence take control of it.” 

 

 Decree n° 2010-1022 of 31 August 2010, concerning metering devices on public electricity 

grids, in application of Section IV of Article 4 of Act n° 2000-108 of 10 February 2000, on the 

modernisation and development of the public electricity service.  

These decrees have also been passed for gas. 

 

The timeframes for national deployment (by Enedis for Electricity and GrDF for Gas) sets a 

deployment goal of over 90% by the end of 2021 and the end of 2022 respectively. 

For other, smaller regional distributors, such as Greenalp, the regulatory deadline is the end of 2024. 

                                                           
5 Source [https://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000031044385] 
6 Source [https://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000031044385]  
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For Greenalp, the opportunity to run pilot cases, such as those from City-zen, allows for a gradual 

regular skills gain and enables decision makers to foster these future deployments. It additionally 

provides us with the chance to discuss over time any problems arising with different local 

stakeholders before roll out. We maximize in this way the local adoption and roll out success. 

 

1.3. GRENOBLE ENERGY “ECOSYSTEM”  

Historically, industry and science have long flourished in the Grenoble region, due to its geographical 

location and its notable geological and hydraulic resources, which led to the invention of 

hydroelectric energy. This background, combined with institutions fostering education, research and 

competitiveness, has spawned the emergence of a dynamic region in economic and scientific terms, 

above all in electronics and energy. Various major international organisations have their regional 

headquarter or R&D centre in Grenoble, such as Schneider Electric, Atos Worldgrid, CEA, Siemens, 

AirLiquide, Orange, EDF…. Furthermore, extensive longstanding cooperation between large industrial 

stakeholders, research centres, emerging start-ups, university institutes, businesses and local 

associations has enabled the region to rise to the challenge of energy transition, with evident 

advantages.   

 

These merits have led to the concretization of various regional innovative lighthouse projects from 

which some have been internationally recognized.On a European scale, City-zen has been an 

opportunity to extend discussions and set higher ambitions by setting up prototype demonstrators. 

This has been the approach to bolster cooperation between local actors, exchange learnings and 

explore technological pathways with other European lighthouse projects. This has strengthened 

potential future development (replication, improvement). 

 

The metropolitan setting stands out for its decision to focus its Energy Master Plan on: 

• Reducing energy consumption and carbon footprint: “Grenoble-Alpes Métropole has been 

fighting against energy waste since 2005, the year in which the Air-Energy-Climate Plan was 

adopted, mainly by improving dwellings’ insulation. Today, a new milestone has been 

reached, by expanding to cover all sectors: the built environment (including housing, public 

and tertiary buildings), transportation and industry.”  

• Increasing the share of local renewable and recovered energy. 

 

Grenoble’s Air-Energy-Climate Plan, the first in France, complements this energy plan and enables 

Grenoble Metropolitan Council to involve local stakeholders to tackle climate challenges: 

• Reduce greenhouse gases: A 23% drop was observed from 2005 to 2015. The goal is to reach  

 -35% of greenhouse gases by 2020 and -50% by 2030.  

• Curb energy consumption, as per the above-mentioned Energy Strategy.   

• Reduce emissions of fine particles (PM10) and nitrogen oxides (Nox): The 2005-2015 decade 

saw falls of 27% and 48% respectively.7 

 

The projects launched in the framework of City-zen seek to respond to all these goals by creating 

common bedrock in the territory.  

 

                                                           
7 Source [https://www.lametro.fr/622-le-plan-air-energie-climat.htm] 
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The Metropolitan Innovation Pact further demonstrates the commitment of the metropolitan 

ecosystem to energy transition by taking mobility and energy governance on board, in addition to the 

above-mentioned aspirations.  8 

 

The energy governance goal, combined with local digital and open data discussions, gave rise to the 

idea of a metropolitan public service on energy data, in which several local actors of the City-zen 

project, particularly GEG and Atos Worldgrid, have participated. 

 

1.4. STAKEHOLDERS  

Stakeholders other than the partners of City-zen were involved to achieve impact beyond the project 

and ensure the continuity of actions over time.  

 

• CCI Grenoble and IMT (Institut des Métiers et des Technologies) with technological 

cooperation by Schneider Electrics (Campus Microgrid) 

• SCOP La Péniche/ Infolab (Social and digital innovation) 

• AURG (Agence d’Urbanisme Région Grenoble)  

• Social property managers  

• Property sales agents 

• Energ’y Citoyenne (development of citizen produced renewable energy) 

 

• L’Age d’Or association (fight against the digital divide) 

• CNIL (Commission Nationale de l’Informatique et des Libertés) & FING (Fédération Internet 

Nouvelle Génération) 

• Enedis & GrDF (respectively Electricity and Gas Distribution System Operators (DSO) in 

different regions covering 95% of French territory)  

 

 

The figure below illustrates the deployment of different demonstrator sites and their focus in 

Grenoble. 

                                                           
8 Source [https://www.lametro.fr/624-le-pacte-metropolitain-d-innovation.htm] 
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Figure 3 Map of demonstrators in Grenoble  
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CHAPTER 2 –  C ITY-ZEN Dep loyment  

The City-zen activities have been carried out according the following schedule: 

 

 
 

There were 3 major aspects of the installation and operation of the demonstrators in Grenoble:  

1- Refurbishment of buildings or a district (from scratch -no buildings before - or by improving 

an existing district) 

2- Adaptation and complementarity of energy grids (Smart Buildings, Smart grid) 

3- Utility of platforms and use of data from the field (buildings, networks, background) for 

action monitoring, planning or decision-making.  

 

These 3 phases can be found in the project timeline and the phases of design, build and operation. 

We chose to include refurbishment in the smart grid reflexion as it impacts grid design. Moreover, 

refurbished buildings can become parts of the new energy flows based on the abilities to use less 

energy or to act on the grid (Demand response for example). Eventually people living in refurbished 

buildings will become more aware of their behaviour impact on energy use and will foster Smart grid 

adoption. 

  

Figure 4 Timeline of City-zen demonstrators in Grenoble 
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2.1. USE CASE 1: WHAT ARE THE DIFFERENT VERSIONS OF SMART GRIDS AND THEIR 

COMPLEMENTARITIES?  

2.1.1. Background 

Microgrids are small to medium-sized grids, conceived to provide a reliable, more efficient supply to 

a limited number of consumers. They are fed by multiple production facilities, local and dispersed, 

with potential coupling between energy grids: 

- Electricity: fuel cells (not widely use but potentially more and more in the future), small 

power generators (mainly fed by diesel/oil), cogeneration, photovoltaic solar panels, mini 

wind and small hydraulic turbines 

- Urban heating: thermal solar installations, grids at lower temperatures, cogeneration, re use 

of excess heat from industry  

- Gas: Natural gas (tank) or Biogas production station, with local reinjection 

 

To complement the above, these networks include storage facilities and tools for supervising and 

managing demand so as to adapt to local production and coupling between networks (usually 

cogeneration, storage on one vector or another). 

 

They can, in theory, be directly connected to the distribution grid or work on a stand-alone basis. In 

practice, studies and implementation focus on partial stand-alone systems that are connected to 

grids as a complement. Such grids can be completely neutral on an annual average. Total stand-alone 

operations would involve different scales or uses:  

1- Change in behaviour to smooth out demand. 

2- Acceptance of cut-off during demand peaks.  

3- Oversizing of the system to cover peak demand. 

 

The aim of this Use Case is to provide a more in-depth analysis of three different cases which could 

be connected to building blocks of smart grids or microgrids by comparing them to the lessons 

learned from the City-zen project demonstrators. Each case presents a technical and economic 

analysis based on information stemming from the works carried out during the project. This study 

additionally spotlights the complementarity of energy vectors and potential synergies.  

 

NB: An energy vector is a « vehicle » or method that allows physical energy to be transported from 

one place to another, such as electricity, hydrogen or gas. 

 

2.1.2. Description 

→ Story of Flaubert Demonstrator: heating network, solar thermal production and 
storage capacities 

This demonstrator was conducted by CEA and CCIAG. It aims to reduce the carbon footprint of the 

heating network through a set of actions: 

• Reduction of the thermal energy losses through the use of an intermediate mid-temperature 

loop for district heat distribution. 

• Increase in the share of renewable energy in the thermal energy mix of the CCIAG with the 

introduction of renewable solar thermal energy at a local scale on this intermediate mid-

temperature loop. 
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• Improvement of the thermal energy use / flexibility through the introduction of thermal 

storage and thermal Smart management including weather and solar irradiation forecast and 

thermal consumption forecast. 

 

 

Figure 5 Description of the integration of Flaubert mid-temperature heat loop 

These actions are deployed through a  

• High performance solar thermal plant  

• High density solar thermal storage  

• Smart management systems: Smart management this includes the weather forecast both for 

calculating the heat demand from the buildings and predicting heat production. It includes 

also the thermal capacity within the piping of the district heating networks. 

More details on this demonstrator are in the dedicated deliverable: D7.7 and the integration scheme 

are reported in Appendix 2. 

   

Figure 6 PCM storage (left picture) – In the DHN substation room (right picture) 
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→ Story of PV storage solution by ALEC Hespul 

This demonstrator was made because, for the last ten years, France has encouraged the creation of 

small to medium sized PV systems with feed-in tariffs, injecting: where all the PV production is 

injected into the grid and sold to an electricity supplier. Today, people are increasingly eager to 

consume what is locally produced: There have been several incentives in France about “made in 

France” concept or “locally created” labels for different goods, whether it is food, clothes or 

industrial goods. This trend has finally caught on in the photovoltaic market, where the word “self-

consumption” is now a standard. 

 

The overall growth of self-consumption in PV systems was so fast that no studies had been 

performed to analyse the legal and technical context in France or the benefits for the owner and the 

community. A PV System with storage has therefore been built and analysed in the City-zen 

framework in order to remedy this lack of information. 

 

Functional components 

The pilot is installed on the rooftop of ESP’ACE building, which is a tertiary site.  

The system was installed on the rooftop of the tertiary building ESPACE in Grenoble with 16.5kWc of 

solar production. , and the commissioning took place end of November 2017.  

 

 

 

Figure 7 Project description scheme of the PV & storage demo 

Smart meter and several monitoring platforms were set up to test different control strategies for the 

storage:  

• Maximize self-consumption: the battery charges when PV production is higher than 

consumption; 

• Reduce network consumption peak: discharge the battery during peak hours (between 15:00 

and 21:00 depending on forecasts); 

• Reduce building contracted power: discharge the battery when power consumption from the 

grid is high. 

 

The PV system with storage can participate to grid congestion management by reducing peak power 

needs. The results of this demonstrator will be used in one of the cases that will be introduced in the 

next paragraphs.  
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Figure 8 PV & storage test results 

 

→ Story of Demand Response in buildings: Smart grid-ready buildings  

The aim of Demand Response (DR) is to reduce electric use at peak moments, as much as possible, in 

responding response to an external signal order. This signal is mostly due to if the order is expressed 

by an external actor, it generally means stress on the electrical grid. DR can be used to avoid 

blackouts and voltage fluctuations by saving peak demand or keeping the balance between demand 

and production. 

 

This demonstrator gave the opportunity to experiment more extensively with Demand Responses 

and flexibility on tertiary sites and more specifically on Smart buildings. Experimenting was a 

concrete way to evaluate the potential of Demand Response in the tertiary sector: in the main 

buildings of GEG. 

Integrated to a microgrid, for internal use, it smooths the load curve if there is a forecasted 

consumption peak or decrease in PV production. The forecast and monitoring part is provided by 

Smart Management similar to what was done in the two other demonstrators described above.  

 

Functional components 

Data flows between energy management layers make demand response operations possible. The last 

layer, through a Human Machine Interface, provides data to analyse and thus evaluate flexibility. The 

difference between Energy Monitoring and Flexibility Aggregation will be detailed in the next 

paragraph. The following figure represents data flows between functional components of a DR 

demonstrator.  



City-zen – GA n° 608702   

DELIVERABLE D7.8 | PU public 
p. 22 

 

Figure 9 Data and orders flow for Demand Response 

Energy Monitoring is managed by the Building Monitoring System (BMS). It provides an overview of 

the electrical equipment and temperature sensors of the building and therefore a reporting of 

energy consumption. The reporting is based on dashboards, KPIs and load curves relative to distinct 

areas of the site.  

 

For the DR project, the chosen technical aggregator was Schneider Electric Software as a Service 

(SaaS), which is also implemented in a microgrid demonstrator within one of Grenoble Chamber of 

Industry establishments (IMT). It will be described as one of the cases to be further discussed. For the 

final user, it consists in:  

A web platform responsible for data and historical acquisition, forecasting algorithms and short-term 

and mid-term planning of electrical devices identified in the flexibility study, also referred to as 

Distributed Energy Resources (DER).  

A DERBox, on each site, which is an industrial computer that directly controls the available and 

flexible devices  

 

The system takes into account two operating modes: summer and winter. With each mode, it can 

send two types of order: Load-shedding and Adjustment of setpoint (+/- 1°C)  

 

The flexibility aggregator, by being active on Energy Markets, is among the main actors of the 

project. It plays a key role by managing load-shedding operations and giving a value the Demand 

Reponses operations. The aggregator generates, manages and validates scenarios of load-shedding 

on the different sites of its customers in order to optimize the potential, the flexibility and the 

reliability of its actions. 

 

To sum up, the functional components, comprising the flexibility demonstrators in tertiary buildings, 

low-carbon heating in the Flaubert district, and ALEC’s PV installation with storage, are all based on 

different technologies. They all, however, share a common interest, namely to create value through a 

smart grid and/or microgrid.  

 

In the Flaubert demonstrator, the main vector is the heat from the coupled city heat network. In the 

two other demonstrators, the main vector is electricity. One feature of the heat networks can 

participate to renewable production integration with the storage capacity they provide. The 

development of electricity vectors is based on renewable integration to be developed and managed 

by the grid, which increasingly integrate renewable production since they provide storage capacity. 

This is an option the Danes, for example, are keenly pursuing. 
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Figure 10 Common components of demonstrators 

In the three cases below, we will study the extent to which a microgrid economic model exists, 

bringing together self-production, self-consumption and Smart Management (Demand Response, 

Tariff Management) in buildings, while assessing the technological maturity of the solutions put in 

place.  

 

Case 1: Smart grid-ready tertiary buildings, and demand flexibility  

Smart grid-ready buildings provide solutions to the challenges posed by microgrids since they are 

connected, monitored and operable through data platforms: Energy Management Systems (EMS).  

Their connectivity ensures real-time tracking of consumption as well as consumption projections 

based mainly on weather forecasts.  With this data, flexible loads can be shed (Distributed Energy 

Resources) and self-consumption optimised, as will be discussed in the second case.  The flexibility of 

the buildings could offset the intermittence of PV production.   

 

Coming back to the example of the GEG buildings, equipped for tracking the consumption terminals 

and monitoring flexible loads, we can study the techno-economic feasibility of this set-up. 

 

NB: The full study is described in deliverable D3.10, Chapter 3: Demand Response on LV network.  

The table below shows the reserves of flexible power on the two sites installed: Polygone and 

Europole  

 

 Polygone  Europole  

Estimated potential (kW) 70 60  

Actual reserves (kW) 40 30  

Potential Value

Self Consumption of electricity or heat
Grid service: Reduce Network consumption 
peaks, decarbonisation, Renewable Energies 

integration, loss decrease

Tariff Management through energy supplier or 
Flexibility agregator 

Smart Management 

Monitoring Platform: Historical consumption, 
KPI, alarms

Forecasting: PV Production, 
Electricity or heat consumption

Storage Management: Thermal or Battery based

External Data 

Weather Forecast Electricity prices Grid congestions
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As we can see, these reserves were reassessed downwards following the experiments carried out in 

spring/summer 2019. The reliability constraints applied when evaluating the reserves in relation to 

the flexibility aggregator partially explain this downward revision. 

It was not possible to conduct the experiments earlier as the interface between the flexibility 

management solution and the existing technical management of the building was more difficult than 

expected. 

 

Definition: Bounce rate 

The bounce rate is the ratio between the power pulse caused by the power management and the 

reference power. Re-activating devices (a heater for example) entails a power pulse. 

 

During tests carried out on the Europole site in March and April 2019, a bounce rate oscillating 

between 50% and 70% was observed when load shedding for one or two hours. This result is similar 

to an average of load shedding experiments conducted in other projects, at local scale. It is important 

to bear this result in mind for the overall management of this type of building and in particular for 

the management of “flexible” systems (heating, air-conditioning and ventilation) known as DER. The 

higher the bounce rate is, the less valuable is the load shedding operation. 

On the Polygone site, where the gas furnace was a back-up for the heat pump, there was no bounce 

rate as the furnace pre-empts any impact on indoor temperatures.   

 

It was further noted that the load shedding resulted in very few or even no energy savings on the 

days of the experiment.    

 

- Economic model of a “Smartgrid-ready” building solution:  

CAPEX (Capital Expenditure): Capital outlay can be applied to the area covered by the equipping of 

offices, which would amount to 9€/m2, or to the overall consumption of the site, which would imply 

a deployment cost of [50 – 75] €/MWh based on annual consumption.   

 

OPEX (Operational Expenditure): the costs associated with the technical aggregator are 

1600€/yr/site. 

 

It might be an idea to bear an OPEX/CAPEX ratio of 3% in mind, while noting the strong component 

connected to deployment in the CAPEX part.  

 

In the above situation, revenue comes from the valuation of the capacity for load smoothing in 

relation to a flexibility aggregator.   

 

Manageable power (both sites)  70 kW  

Fixed rate 840 € 

Price paid with effective load management  100 €/MWh  

 

The main characteristic associated with the contract is the number of potential load shedding days: 

up to 25 per year, which could result in a variable annual income of up to     

70 (kWh) * 0.1 (€/kWh)*4(hr)*25(days/yr) = 700€/yr. 

 

NB: The site operator limited the duration of load shedding to a maximum of 2x2hr per day.  
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We noted that the revenue does not cover the OPEX costs of the solution. Nonetheless, the positive 

external results should be taken into account:   

• Occupants become more aware of thermal comfort by being involving in load shedding 

operations.  

• CO2 emissions are reduced during load shedding hours by an average of 60 g/kWh on winter 

days, limited by the bounce and delay effect.   

 

The 25 days chosen by the transport operator are periods of tension generally associated with 

temperature sensitivity on the French electricity grid. These peak periods are observed in winter 

(December, January, and February). We observed that these periods did not correspond to kWh 

carbon emission peaks. 

For a 2hr load-shedding period on a PP2 day (for example in January 2019): CO2 saving = 

60(g/kWh)*70(kW)*2(hr) = 8400 g CO2  

  

- Conclusion of Case 1:  

 

Taking the value of load shedding as linear and the initial overheads as irrespective of power, the 

breakeven point in terms of power is 500 kW for a 20-year ROI. 

 

For weak power levels (under 500kW), the cost related to the deployment of a flexibility solution 

based on a technical aggregator is too high compared to the current value of load management on 

the capacity market.   

In the CAPEX cost study, the deployment costs could potentially be pooled if the smart grid or Flex 

Ready building is extended to a group of buildings rather than operated on a unit basis. This brings us 

to the same conclusions regarding developments as for Use Case 1.  

 

The economic model is not viable in the current energy setting. Its viability is conditioned by 

incentives introduced to attach greater value to load management, resulting from a need expressed 

by the (transport or distribution) grid operator, and at the same time a decrease in the price of 

solutions designed to make tertiary buildings smart grid-ready.   

 

Another solution for reducing the investment cost would be to operate directly on the technical 

management of the building, if the latter is operational for tertiary buildings. This would bring down 

costs related to the implementation of a specific solution which would add extra sub-meters and 

interfaces to the current system. The downside of this solution is the reduced reliability of load 

management, as it would not be based on a consumption forecast, as afforded by the management 

platform for energy data provided by Schneider Electric on the GEG sites.  

 

 

Case 2: PV production and tertiary buildings 

 

Let us go back to the example of the GEG buildings. The total power of the PV facilities on the 

Polygone site is 205 kWc.  

Grenoble Metropolitan Council, in conjunction with HESPUL, has drawn up a solar map by which the 

potential of the roofs of the metropolitan area can be simulated. We used this tool to compare 

simulated PV with actual PV production.  
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On the hypothesis of total injection of production into the grid, the metropolitan “Solar Map” 

simulator came up with the following results: 

 

 Berriat Léon Martin  Workshops 

Actual capacity 42 kWc for 235 m2  98 kWc for 546m2  65kWc for 360 m2 

Annual production  45 050 kWh/yr  113 020 kWh/yr  75 110 kWh/yr  

Cost of installation 59 500 € * 110 700 € *  81 300 €*  

ROI** 14 yrs  9 yrs 10 yrs 

Actual production 

2018 *** 

36 221 kWh / yr 90 526 kWh / yr 69 923 kWh/ yr  

 

*Without subsidies  

** Return On Investment 

The average time for return on investment is estimated at 11 years for the GEG site, on an overall 

investment of 251,500 €.  

**In other words a total of 196,670 kWh/yr 

 

A 20% deviation between real production and that forecast by the solar map was observed that 

might be explained by the nature of the installation (panels orientation and maintenance).    

If the aim is to maximise self-consumption, we can correlate these power figures with the (2018) 

consumption of the different buildings on the site: 

 

Building 1 Berriat (canteen)  Building 2 Berriat  Building 3 Leon Martin  

165,330 kWh / yr 31,774 kWh / yr 755,519 kWh / yr 

  

The total production of the three buildings is 952,623 kWh. 

 

With the assumption that 80% of solar production is consumed locally (157 336 kWh), which is the 

case of tertiary sites of ALEC that are equipped by PV panels, between. Production hours are from 

8am to 6pm.  8 AM and 6 PM. The rate of total consumption that is covered by PV production, also 

called ‘auto production rate’, would be 21%. 

A 20% reduction in the energy bill would mean savings of approximately 8,000€*/yr. 

 

We can juxtapose these results with those of ALEC’s facility, which achieves a self-consumption rate 

of 80% (82% with the storage system) (stockage) and 20% self-production; the lessons learned will be 

presented in the 3rd chapter of this report.   

 

- Conclusion of Case 2:  

 

ALEC demonstrator showed that the Return on Investment (ROI) has been evaluated as requiring 

between 16 and 20 years. The pilot system characteristics shows that economic profitability is low 

and battery usage small (leading to a small gain for the owner and the community).  

 

Investing on GEG buildings with PV production estimated and experimented gave us the same 

conclusions: technological maturity gives the opportunity to experiment. 

However, economical profit is limited considering the actual prices of electricity consumption in 

France. It is more interesting from an economic point of view to sell the production from small power 

plants than to consume it locally. This business model can evolve and become more favourable for 

self-consumption with the expected increase in energy prices in the future and can be enhanced with 

public subsidies.  
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Case 3: Self-consumption with surplus valuation and battery storage in a Smart grid-ready 

buildings campus (micro grid)  

IMT’S project called “Learning Grid by Grenoble” illustrates this type of case, representing the energy 

consumption of a district in small-scale town (Mini Smart city). 

It aims to reduce energy consumption on the campus by 10% through smart energy management. 

This entails mainly data platforms, local solar energy production, battery storage, cogeneration, and 

recharging points for electric vehicles.   
 

The optimised management of this microgrid has the following targets:  

• 15% of renewable energies in their energy mix 

• 30% of self-consumption rate meaning that 30% of the site’s production must be consumed 

locally, the rest being fed into the grid at a tariff for the sale and repurchase of energy 

• 30% of greenhouse emissions reduction by Learning Grid by Grenoble.  

 

It also aspires to integrate energy considerations into the professions covered by IMT’s 

apprenticeships (bakery, catering, and car bodywork). This can be realised with monitoring and 

visualization of energy data and coaching. The aim is to increase student awareness of the 

energetical dimension in their future work and be more active about Energy transition issues. 

 

To achieve these objectives, IMT has an electricity restoration potential of 262 kW (mainly storage 

and cogeneration).In terms of consumption, the site has subscribed power of 444 kW.  

The management of this site and its flexibility reserves involves using the same solution as that 

implemented in the GEG buildings. This solution allows for a totally optimised microgrid to be set up, 

reducing costs and carbon footprint while increasing the reliability of the electricity supply.   

The theoretical study of the flexibility of the IMT site predicts lower flexibility potential in the 

presence of photovoltaic production (311kWc). Without the restrictions of self-consumption (30%), 

the available power is 100kW but with the self-consumption constraint this figure is expected to fall 

for the following reasons:   

• In summer, there is more PV production and less power consumed, which tends to bring the 

flexibility potential down to 40kW bearing in mind a risk of failure. 

• In winter, there is less PV production and more power consumed, which works in favour of 

the flexibility potential to be used to reach the self-consumption target (set at 30%). 

 

The conclusion of the study estimates the flexible capacity at 40kW, in other words considering the 

worst case scenario to maximize the reliability. The batteries connected to the PV mean that the 

surplus can be stored, mainly in summer. Storage depends on economic factors related to tariffs for 

injection into the grid, and also the connection.  

 

For the moment, flexible smart buildings and PV production with storage do not go hand in hand 

with economic profit. The IMT project is useful in terms of experimentation and as a demonstrator, 

but has little potential for replication. However, the subscribed power of over 400kW approaches the 

profitability threshold of the smart buildings mentioned in the first microgrid Use Case. What is 

more, the storage system could mitigate the bounce effect following load management, as long as 

the DR is foreseen long enough in advance for the PV production to recharge the batteries for this 

purpose, and taking into account a 15% loss caused by the charge/discharge cycle.  
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- Conclusion of Case 3:  

 

The technical and organisational difficulties encountered at the outset of the project prevented us 

from being able to use the real results from the IMT experiment. However, the model applied has 

some similarities with the object of the ALEC project within the City-zen project, with battery storage 

management aiming to maximise self-consumption while ensuring the profitability of the facility.   

 

As for the service provided to the grid, although not quantified at this stage, it should allow the 

consumption peak to be reduced to the scale of the source substation and potential renovation 

works to be avoided. According to the progress of local flexibilities and the needs of the distribution 

grid in the area in question, there could be a new market (for reactive power of over 500kVA 

according to the consultation with Enedis).   

  

On another front, legal, regulatory and political restrictions slowed down the roll-out of the CEA 

demonstrator, preventing these results from being used to connect the services provided by new 

storage technologies with the heat grid.  

 

On this subject, heat/electricity coupling is being increasingly developed in France (as across Europe, 

for example by the Danish firm, Plan Energi). Coupling enables surplus electricity to be stored in the 

form of heat. With the installation of an intermediate loop, like that of the CEA demonstrator, were 

also installed, the decarbonizing of the energy mix could be optimised.  

Moreover, the cogeneration set up on the IMT site, associated with heat pumps, could interconnect 

the thermal and electric systems.  

To make such investments profitable, cogenerated electricity should be produced and sold when 

electricity prices are high, normally in the heating season. The rest of the time, the heat pumps 

should take over.    

 

2.1.3. Conclusion 

In conclusion, with electric vectors, a common difficulty to both demonstrators was the installation 

of the sub-meters needed for monitoring. In the case of ALEC and GEG, this led to anomalies in 

tracking consumption, which had an impact on the battery management and the measurements of 

the effect of the Demand Response on a building. This is one of the technical problems stemming 

from the complexity of the metering instrumentation and architecture installed.  

Such a difficulty could be overcome by the standardisation and mass roll-out of the technologies at 

the service of smart buildings, microgrids and smart grids (with electricity, gas, heat or water). On the 

whole, the technological maturity of the tools used is assured at all layers of the system. However, 

the implementation of this type of innovation is often undermined by against regulatory and 

economic barriers. In fact, the demonstrators established prove that, beyond experimentation, value 

redistribution with the actual business models is central. We will look at this in the next chapter 

when discussing replication potential. 

 

Smart buildings, with dispatchable DR (Demand Response) to be connected or not to a PV system 

and storage, would be able to respond to needs on a local scale if they had the added value or a 

flexibility aggregation platform between the grid operator and the actors (industrial, tertiary, etc.). 

Complementarity with the heat grid already in the zone in question must be taken into account, on 

the basis that peak hours are directly related to the thermal sensitivity of the electricity grid.  
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The microgrid can provide support for the grid if its production capacity is sufficient when the grid 

needs it. In terms of use, this complementarity between the systems allows for scaling-up and 

heightened efficiency (stability, reduced technical losses) for all the stakeholders.  

 

On the economic front, according to its size, the microgrid can be used with an aggregator role to 

adjust on markets (spot market, adjustment market, and capacity market). 

 

A micro grid has a positive impact on the wider society due to the evolution of a territory’s basic 

energy needs (self-consumption, involvement of consum’actors or prosumers). Most notably it offers 

a safer, more reliable grid in the event of an incident. The local aspect also facilitates the creation of 

initiatives and new partnerships with local actors.  

 

Last but not least, with regard to the environment, microgrids allow for energy from renewable 

sources to be better integrated to the grids, thus avoiding the installation of thermal power stations. 

 

 

2.2. USE CASE 2:  HOW TO INTEGRATE SMART GRIDS INTO BUILDINGS?  
 

2.2.1. Background 

Nowadays, in the European setting of smart grids and smart cities, very few projects can be 

conducted on the basis of planning “new” towns, in which the various challenges and limitations 

could be taken into account from the outset. The quandary is how to adapt the town and new 

buildings to the existing urban setting.  The development of new construction zones must be adapted 

to the demands of the surrounding districts and interrelations must be made. Renovations have to 

blend in with what is already there.  

Urban plans or development specifications take these factors into account.  The challenge therefore 

lies in bringing these documents and practices up-to-date to take onboard energy considerations, 

while fitting in with overarching policies, such as the Master Energy Plan and the Air-Climate-Energy 

Plan.   

 

There are two main project types in urban planning:  

1- Renovation of existing constructions (residential buildings, tertiary buildings, energy grids, 

etc.). 

2- Development of new zones (change of use of industrial zones, introduction of housing or 

tertiary buildings or demolition/reconstruction). 

 

Most of the time, these two main types intersect with energy matters and involve associated 

limitations, in particular the choice of energy that be used. The latter can be dependent on a wider 

strategy (Energy Master Plan) and choices of vector imposed by the heating and domestic hot water 

services. Such choices have a direct impact on the size and potential need for the renewal of the 

concerned grids (electricity, urban heating or gas). 

 

In both cases (new development or renovation), new standards and goals in terms of performance or 

comfort must be clarified: 

- Performance of energy consumption (comfort for user and limit of energy expense) with an 

implicit efficiency goal (usually X kWh/m²/yr). 
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2.2.2. Description  

→ Development of “Zac” (Joint Development Zone) 

The drainage network, as currently operational in the Presqu’île district of Grenoble, is the outcome 

of numerous innovative developments. Its implementation is depicted in another City-zen project 

deliverable9. 

The original aim of the project was to deploy a temperate water loop network (called ‘proto-loop’). 

The water in circulation in this network was supposed to be heated both by the waste heat provided 

by Athanor, the waste incineration plant located to the south of Grenoble, and via centralised 

production provided by a high-power ground-source heat pump. This heat pump should have had 

access to thermal energy in the groundwater a few metres under the Presqu’île and should have 

been connectable to the Smart grid by optimised control and monitoring (Demand Response and 

Energy Flexibility). Unfortunately it was decided to cancel the construction of the ‘proto-loop’ due to 

various restrictions and policy events such as: 

- Change of political stance following elections 

- Technical setbacks stemming from existing networks in the development zone 

- Issues regarding the use of groundwater10 
 

 

Figure 11 Presqu’île new eco-district under construction 

→ Grenoble Renovations 

Considering current energy balance management and difficulties to reach energy master plan goals 

through smartification, there must be a combination of technical solutions. A complement to Smart 

grids consists of minimising the impact of the existing facilities. This limits investments in grids and 

makes them more resilient to integrating new uses (electric vehicles, lower consumption variations 

and thus increased grid flexibility), since there’s room left on their existing design.  

Renovating the existing building stock leads to a considerable decrease of energy demand, but could 

also potentially induce a higher electrification (switch from conventional carbon fuels to heat pump) 

or additional stress on the grid (e.g. due to the installation of photovoltaic systems). As a 

consequence, the grid needs to be renewed. This potentially opens up investment margins in one 

hand, supporting the uptake of smartification of usages (home automation, EV charging integration, 

                                                           
9 See report D3.15 Design of the collective drainage network and impact on groundwater and report D6.11 

Description of the innovative collective drainage network 
10 See report D3.15 and D6.11 
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renewable on the roof  ...) at the other hand, which fosters a faster uptake of smart grids. This 

creates an interesting positive feedback loop, in terms of energy infrastructure. However, economic 

and regulatory aspects would have to be simultaneously adjusted.    

 

Moreover, potentially in the framework of building renovation, consumption could be made more 

flexible by integrating smart-home technologies into existing homes. This would call for the training 

and involvement of the inhabitants. Such tools enable the operation of certain uses, such as heating 

or domestic hot water (energy box) to be adapted; they also allow for accurate time-setting for some 

uses, associated with remote control by the user with a view to saving energy or managing comfort. 

Occasionally the control could also be left to an external actor (e.g. energy supplier or aggregator) in 

response to a tariff optimisation or restriction (Demand Response). 

 

Well aware of these considerations, Grenoble Metropolitan Council, working towards the 

consumption reduction goals, launched a campaign called Mur|Mur in 2010 for housing renovation 

and insulation. This first campaign resulted in the insulation of 4,500 condominium residences and 

savings of up to 60% on the heating of the renovated dwellings (savings in line with the chosen 

renovation option). The main target group of the renovated dwellings was those built between 1945 

and 1975. 
 

   

Figure 12 First large scale retrofitting campaign ‘Mur|Mur’ in Grenoble 

In 2016, a second campaign, Mur|Mur2, was launched. This tender, attached to City-zen, offered 

greater financing, thus allowing for more dwellings to be reached and a higher level of insulation to 

be installed. This second renovation tender broadened the field of application to include individual 

houses and buildings constructed outside the 1945-1975 period.11 
 

   

                                                           
11 Source: https://www.lametro.fr/859-mur-mur-une-demarche-pionniere.htm] 
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Figure 13 Mur|Mur2 targets: home owners of condominiums and individual houses 

→ Integration of buildings in the Grenoble smart grid: Metropolis expectations to 
grant renovations 

As a result of the two above-mentioned campaigns, whether for new buildings or renovations, with 

the “public” aid granted, implicit needs came to light regarding. Metropolis asked then for:  

- Tools for monitoring the performance of the building to be able to contractually delimit the 

commitments of the property sales agency and the value of the property.   

- Monitoring follow-up to reach the consumption goals.  

- Introducing new lines of work and new actors (electricians, plumbers, operation managers 

…), and defining their new scopes of work 

- Training new users/residents of the building (how to live with the new uses and potentially 

modify one’s behaviour to reach expected energy use goals without loss of comfort) 

- Ongoing support for users and inhabitants over time: 

o Inhabitants turn over can be high and there is a need to coach the upcoming people 

to in home tools and new behaviours. 

o It can be interesting to coach the building “energy community” to have people more 

involved in energy consumption control and foster virtuous behaviours. 

All these constraints to reaching the goals of development and renovation projects were 

encountered during the City-zen project, either during the development of the Cambridge and 

Flaubert ZAC (Joint Development Zones), or while renovating existing buildings (Mistral, Nursery, 

Clément Bayard). 

 

The keys to success lie in drawing up the specifications with great precision and clearly explaining the 

different stages and goals of the project to all the stakeholders.  

Different parties may be called upon, from urban developers, to property sales agencies / lessors, 

passing by network operators and the community (Métro or ALEC). 

 

This last issue was a particular point in question in our case when City-zen was launched 5 years ago, 

as the strategic goals and targets still had to be decided. Certain organisational or legal tools were in 

fact rudimentary or non-existent. (Grenoble Metropolitan Council’s energy department, for example, 

was not created until 2 years after the project kick-off). The specifications had to be adapted in 

response to these background developments.  

 

Awareness and educational support seem necessary for the smooth running of projects for each 

person’s commitment (from the property sales agent through to the dweller) to be as high as 

possible and for interfaces among actors to be respected.    

 

Good understanding of the end use is pivotal and is extremely difficult when dealing with matters as 

complex as a smart building or smart grid. These subjects are totally new for a certain number of 

actors in the building (not to mention users), who therefore need specific support.  

 

The technologies should not end up being obstacles to daily life and should not have impact 

negatively the main objectives as a result of being badly implemented or misused (e.g. energy 

consumption dramatically higher than expected, sensation of cold/damp, or the size of the grid 

unsuitable for the rate of consumption or flexibility). 

One single smart building is not enough: the whole developed or renovated zone must be considered 

SMART for it to have meaning beyond showcase technology. This naturally includes all the 

stakeholders, including the users.   
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ALEC’s support on the demonstrator clearly showed the importance of such assistance for the 

success of the project and the sustainability of the goals over time.   

 

→ Implementation 

Development or renovation related to the integration within a smart grid can be undertaken from 

several approaches: 

1- Energy efficiency goal (passive renovation and adoption of user behaviour) 

2- Usage adaptation goals (flexibility of demand by active renovation with the use of “box 

energy” or smart-home features connected to heating, domestic hot water, and even more)  

3- Further usage adaptation goals (integration of local production in the preceding point, and 

consideration of self-consumption) 

4- Autonomy goals (microgrid with integration of storage in addition to the preceding points) 

 

Points 1 and 2 are more relevant to the scale of a building, while points 3 and 4 are more applicable 

where there is group of buildings.  

 

The choice of one solution or another is made on encountering the previously mentioned limitations, 

namely:   

-  “Political” restrictions on development, via the Energy Master Plan, for example, or the 

choice of energy vector, which may or may not be imposed  

- The commitment of property sales agents (new buildings) and/or occupiers (renovation) 

- Technical restrictions at the sites in question 

A further difficulty is the non-standardisation of the technologies used and their myriad forms (each 

single manufacturer uses its own communication protocol, tools behaves in different ways from one 

manufacturer to another …). The complexity of specifications, the non-replicability of what has been 

implemented and the ensuing cost of such renovations are far from negligible. Acceptance by users is 

directly affected in the long run. The question of recurrent costs (servicing, maintenance) must be 

weighed against the associated savings. Such costs are no small matter today.  

Certain industrial groupings have supported the development of alliances (Smart Building Alliance12 

for example) in an attempt to standardise practices and technologies as much as possible.   

These restrictions can change mid-project, as was the case at Cambridge : Technical and political 

shifts and turnaround made demonstrations more complicated (reversal from centralised urban 

heating via heat pump to electric heat pump per building on the drainage network). We had the 

same kind of issue at Flaubert demonstrator. 

 

On the other hand, there can be a shift in the occupants’ goals as well, due to technical or financial 

constraints.  

 

At the time of this report, the cases on which there is most hindsight and data are ones of renovation 

with an energy saving goal. The lessons learned and feedback allow for replication, even though 

these operations are now partly subsidised to foster commitment by the stakeholders, above all the 

inhabitants.  

 

                                                           
12 https://www.smartbuildingsalliance.org/association/membres 
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Some cases including a production part and the adaptation of consumption to local production 

appears lightly. These uses cases of renovated building using smart technologies and becoming Smart 

Building are rare at the moment. 

 

The goal remains to connect them to the Smart grids. At the moment the integration of these new 

uses comes up against hurdles in regulations, implementation and adoption. As a result, renovation 

with savings is given priority, with local production dissociated from demand (total resale of 

production). 

 

We come across the same difficulties in new developments: new buildings with goals of efficiency 

and of integrating local production unrelated to energy demand. 

 

The only cases of renovation or development including the production part to support the 

management of demand are ones with a microgrid objective, at the stage of the R&D demonstrator. 

The first users to live in these buildings will arrive in 2020 (Flaubert zone with smart urban heating, 

ABC building on the basis of collective self-consumption with storage and in theory potential 

independence from the distribution grid). Both these projects benefit directly from the lessons learnt 

from the City-zen project (Flaubert through the project, and ABC because of involved actors who had 

participated in City-zen). 

 

The development and renovation costs are intrinsically bound to the set performance goals and the 

selected renovation measures. Investments for building smartification must impact the inhabitable 

area value and at the end the valuation of the property over time. It means that inhabitants should 

be able to see the value of such investments, in terms of comfort or economic value (low energy bills 

for example). Economic profitability is hard to gauge other than by comparing with buildings from 

the same territorial area (local valuation of the property). 

The value of the investment should not eclipse the greater comfort for the users of these buildings, 

which is hard to put into figures in an economic analysis.   

 

2.2.3. Conclusion 

A key success factor for the integration of flexible energy use is the standardisation of specifications 

and associated technologies (heat pumps I/O and control automation, heating and cooling I/O 

automation, telecommunication protocols …). This would make the specifications easier to read and 

understand for the involved actors.  

Back in 2014 when we first designed the requirement specifications, we had a lack of experiment and 

specifications were not detailed enough. Grenoble team spent great effort to make the smart 

building project understandable by building developers and builders. 

 

Furthermore, the inevitable densification of housing due to the shortage of available property in the 

city (and the high cost in view of its scarcity) is likely to lead to changes in development and 

renovation options. One can envisage a shift towards solutions at the scale of large tower blocks or 

districts to bring about certain coherence. This in turn will probably give rise to more microgrid-type 

management, involving cooperation and local complementarity with the distribution grid. This can 

only be achieved with a simultaneous growth in collective awareness and the emergence of 

an “energy community” (e.g Cambridge in building Castel’O or ABC building and the floating house 

district in Amsterdam). 
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Such communities are also being created in Grenoble via handovers to proposed support providers, 

such as that done by ALEC in the case of renovations, and awareness-raising activities (families or 

schools for positive energy, for example). 

The acceptance of the necessary technology and changes in behaviour with regard to energy demand 

will be key stages.   

 

Buildings will be integrated in future smart grids with a pragmatic approach. Projects must use 

mature technology (standard, interoperable, with detailed specifications, with available training of 

installation teams, and so on). The creation of a label or criteria for meeting the specifications could 

be part of the response. Such criteria are beginning to appear, for example with Smart grid Ready, 

ReadytoService and GoFlex.  

 

On another front, new areas should be developed as demonstrators. Not only to demonstrate and 

test technologies (such as smart meters, energy storage, smart controls) but also, and above all, of 

novel governance to be introduced. It has to include the quality of a living in the area and not only 

reaching an energy efficiency goal. These new buildings and developed zones should be 

demonstrators of society, inspiring inhabitants to replicate them (comfort, quality of life, 

convenience of uses, low energy footprint, living up to the promises of the building). Not a tech 

demonstrator as we have today, but a living sample of society, with building-wide coherence (same 

architect for example), of building behaviour and user behaviour as a group. 

We should reinvent the district and how to develop it, intertwining the Energy Master Plan / Master 

Plan for mobility / complementarity of uses, and local comfort for the inhabitants. 
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2.3. USE CASE 3: HOW CAN DATA SHED LIGHT ON THE DEPLOYMENT OF SMART 

GRIDS?  

2.3.1. Background 

In most cases, costs, environmental restrictions and a commitment to results are becoming crucial 

elements in the construction of buildings. Energy performance contracts made in public-private 

partnerships illustrate this growing focus on results. The requirement of monitoring results is often 

considered at a later stage by adding sensors and making databases available. Such factors are often 

difficult to use and even more complicated to return to over time, or to review for purposes of 

analysis in a setting that has moved on. To compound matters, these methods often run into issues 

with sharing lessons learned due to ownership of the databases or correlating with external data 

(missing or incomplete context). There could also be issues with the availability of an experiment’s 

feedback factors or with certain stances being advocated regarding good practices or standards.  

 

The control and monitoring of the Use Cases, such as those described above, are usually more 

difficult or even impossible without an ad hoc platform.  

 

The advantage of a platform is that different actors can have access enabling a user-friendly analysis 

of data. There are also drawbacks with platforms if the data is compartmentalised, made proprietary 

and unusable outside the platform (via export, inter-platform interfaces, etc.). 

 

All this poses the question of governance and the prerequisites to be met to provide the ecosystem 

of an effective platform. Data platform makes Smart grid use visible and allows energy users to act 

and use the Smart grid to reach their goals, whether it is building energy efficiency, renewables 

integration in accordance with grid capacity for example. It can be a great lever of education as well 

in order to train professional stakeholders or to coach inhabitants and foster virtuous behaviours. 

 

2.3.2. Description  

→ Vivacité, an energy platform at the service of the territory  

The project kicked off in 2012 with GEG and Atos Worldgrid with a focus on smart metering. The 

benefits of such programmes were well known to grid operators and energy suppliers, but not so 

much to inhabitants or local authorities. At the same time, there was an increasingly suspicion 

towards smart-meters in France and the use of the personal data they transmit. We therefore 

considered it was necessary to analyse the potential benefits for inhabitants and community and 

envisage what kinds of service would be useful for these actors.  
 

The objective of the demonstrator was to show the benefits of a centralised, collaborative 

management of energy data. The implementation of this tool would allow for a better understanding 

of energy consumption by all the stakeholders.   

The functions developed cover the whole spectrum of the data value chain: 

• Implementation of data production by deployment of smart-meters (electricity, gas, water, 

urban heating). 

• Monitoring the quality of the data. 

• Referencing the data and managing rights of access. 

• Data protection (GDPR). 

• Data storage. 

• Adding value (cross-referencing, addition of external data, consideration of context, 

comparisons). 
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• Making data available to different stakeholders in line with rights of access and use of data. 
 

These different functions were developed over the course of the project in collaboration with 

different stakeholders who were using or monitoring the deployment. This resulted in several types 

of workshops and demonstrations to test the proposal against the need expressed.   
 

In 2016, a cooperation agreement with the Metropolitan City Council led to a new system of 

governance and co-development. The platform was given the name of ‘MetroEnergies’. The figure 

below gives an overview of Vivacité platform intended to consumers, covering several types of 

energy for a global monitoring and customized advices. 

 

Figure 14 Overview of functionalities of the platform Vivacité 

 

→ Use of platforms in the City-zen project 

Several platforms have been developed and used in the frame of the City-zen project: 

- EPICE (exploitation and deviations from theoretical PV production, alarms) 

- METRO ENERGIES (energy tracking by different parties) 

- SIG METRO (Energy Master Plan) tracking, by place, grid type and topography, to include GIS 

(Geographical Information System) energy in the future 

- THERMIX (decision-making assistance for heating systems) 

- SOLAR MAP (available roof space and theoretical PV production) 

- GRD service counter (making energy data available by DSOs in line with the Energy Transition 

Act for Green Growth and the deployment of smart-meters, integration capacity of 

renewables) 

- Provider service platforms (services and energy tracking)  

- Weather forecast  

- Building monitoring: actions by ALEC (schools or Mur|Mur) 

- CIS platform for tracking INNOVIA drainage network on Cambridge  

- Demand response management platform 
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Figure 15 Links and interactions between platforms  

All of these platforms have been developed as solution of specific needs. The challenge is to get a 

consistent and ease of use of such different platforms. The different identified needs are: 

- Visualisation of current data, system state, opportunities or restrictions. 

- Shared access.  

- Access to historical data. 

- Overview of future projections 

- Ability to perform simulations or comparisons to assist decision-making 

 

The mechanisms and potential answers offered by platforms to answer these needs are:  

- Comparing data and stand-alone scenarios as well crunching various calculations, for 

example. 

- Prioritising choices in line with cases visualised.  

- Tracking correlated indicators and/or thresholds (decisions, restrictions, etc.) over time. 

- Identifying non-visible cases without comparing different information (financial, 

production/consumption/energy grids). 

 

Existence of numerous platforms is a risk if they are not linked to one another. The advantage of the 

platforms would be lost as exchanges and interfaces would cease to exist.   

The value of each platform should be clearly recognised in its specific field, as a complement to the 

ecosystem of other tools. If the contribution of each one were not clear, the message and the added 

value would become entangled and diluted.   

Additionally, to gain the maximum efficiency in the feedback of data for the platform operator and 

the users, the components of the communication chain (protocols, communication networks, 

formats, etc.) should be standardised.  
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Last but not least, the backbone of this ecosystem is transparency and the commitment of each 

stakeholder to protect the data (security, privacy) while making available as much useful information 

as possible. The complementarity of platforms is an added value, allowing for a certain partitioning, 

while making correlations and preserving confidentiality. Research is needed for pinpointing 

thresholds for data availability (aggregation in time or volume) while avoiding invasion of privacy. 

Transparency in the role of each one also allows for a better visualisation of the user’s path within 

this myriad of tools. The challenge is to make surfing among the different platforms for a given 

purpose a clear and smooth process.  

 

In the City-zen project, before making data and platforms available, an approach was developed 

related to the user-aspects. One specific case of application could be the choice of a private or 

professional actor in an energy vector for heating:    

- Information taken on the SDE for the zone of interest. 

- A look at the land registry to identify the zone. 

- Information entered on SIG Energie which will show the available energy grids and the 

associated connection restrictions (in production or consumption). 

- Recovery of historical details via MétroEnergies or GRD platforms. 

- At the same time, calculation of best vector via Thermix, which will favour a particular vector 

on the basis of information gathered from the preceding platforms/databases. 

- Complementary information provided on the possibility of solar provision via the Solar Map.  

- Tracking of all these steps over time via MétroEnergies. 

 

The complexity of the user’s path is clearly a hindrance at present, and simplifying it, with the variety 

and multitude of needs, is a real challenge. Shared governance seems crucial for responding to the 

requirements and helping to “mask” this complexity. Quality support is equally vital for actors to be 

able to take all the factors into consideration and make the best decision for the case in question, in 

coherence with the overall plan.   

 

We come across these findings and needs in literature, particularly in a recent European study by   

Rotterdam School of Management – Erasmus University on “Urban Data Platforms in Europe” (34 

cities studied). 

The findings were as follows: 

“Most cities are at the stage of development of the UDP (Urban Data Platform).” 

 

About UDB and new business models, it shows: 

“The research indicated five important factors that create the right environment for new business 

models, facilitated by UDPs, to flourish:  

• the openness of the platform  

• scalability of the business model (and the platform)  

• data quality and data richness in the platform  

• the existence of clear rules about data ownership and data monetization  

• Interoperability among different UDPs (so Apps and services that are developed to run on 

one UDP, can easily be replicated to other cities and their UDP).” 
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2.3.3. Conclusion: Local cooperation and combination of solutions are key success 
factors  

Different actors, producers and aggregators of data on platforms must cooperate so that the data 

can circulate and be put to good use by all the interested parties.  

Local governance can be a real bonus to fostering a common goal and efficient cooperation. It was a 

true force in the Grenoble project, despite the wide and varied range of tools and actors.  

It made Smart grid more concrete for local actors who were not grid operators. It showed what could 

be an added value for each single actor on his scope. 

 

Another advantage of local governance involving actors to cooperate is the trust shown to users in 

the sharing and use of data.   

The transparency of the process and the user-friendliness that can be provided by the actors in the 

Use Cases, along with the practical responses afforded by these platforms, will in return bolster this 

governance.  

 

The choice made in Grenoble to keep improving platforms and interconnections has paid off by 

giving visibility to the complexity of actors and giving them a way to express their needs. In return, 

that has facilitated development, prioritising user feedback, which simultaneously enhances the 

relationship of trust. The Energy Master Plan and the local Climate Plan signal a common pathway 

and a target known to everyone.     

 

Lastly, the protection of user data should not be underestimated. It could actually be a make-or-

break factor for the whole process. This protection must be integrated from the very outset and kept 

up transparently by each and every actor for all the users.  

 

With data and the proper use of the platforms (with complementarity, transparency and user-

friendliness), the right smart grid or smart building tools can be used in the right place and its impact 

can be measured. Each type of smart grid can bring its added value via the platforms on the basis of 

each specific issue.  

The development of tools over time will gradually allow for a convergence of all these freestanding 

blocs as they are progressively entwined. This evolution must, nevertheless, be given forethought to 

ensure that the path is kept open to convergence on a common target while maintaining the security 

and confidentiality of private data.  
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CHAPTER 3 –  Conc lus ions :  rep l i ca t ion  potent ia l  
and impact  ana lys is  

 

All the Grenoble demonstrators seek to foster energy transition in the territory, aiming to achieve 

the goals set in the Energy Master Plan and the Air-Climate-Energy Plan.   

 

3.1. COMMON INDICATORS  

Considering the background and the variety of technical demonstrators, a diversified set of 

recommendations is identified. These recommendations still have a common thread, as stated 

below: 

 

1- Master Energy Plan (by 2030 compared to 2005) 

a. -22% energy consumption 

b. +35% renewable and recovered energy 

c. -30% fossil energy 

2- Air-Climate Plan (percentages compared to 2005) 

a. GES: -35% by 2020 (-50% by 2030) 

b. Energy consumption/inhabitant: -30% by 2020 (-40% by 2030) 

c. PM10 (fine particles): -40% by 2020 

d. NOx (nitrogen oxides): -65% by 2020 

e. Renewable energies: +20% by 2020 (+30% by 2030) of the locally produced 

renewable energies  

 

Today the trend indicators13 are encouraging:  

 

1- Greenhouse gases 

Result 2005 - 2015: -23% 

The downturn in emissions is greater than the fall in consumption. This reflects not only the 

reduction in energy consumption, but also the shift away from fossil fuels towards renewable 

energies and electricity. However, the decrease is still insufficient in the transport sector.  

 

2- Energy consumption 

Result 2005-2015:  -14% 

Some 76% of this drop can be attributed to the efforts of the industry sector. While every sector 

is reducing its consumption, the fall is less marked in the residential, tertiary and transport 

sectors, which are bulk items of energy consumption. Efforts must be sustained to reach the 

2020 and 2030 goals. 

 

3- PM10 (fine particles) / NOx (nitrogen oxides) 

Result 2005-2015:  PM10 -27% / NOx -48% 

                                                           
13 Source [https://www.lametro.fr/463-plan-air-energie-climat.htm] 
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These reductions are compatible with the goals, even if there are wide disparities among sectors. 

Efforts must be kept up, particularly in road transport and low-performance wood heating.   

 

4- Production of local renewable energy 

Result 2005-2015:  16.3% 

This production relies largely on hydroelectricity and the biomass (wood) in production plants for 

heating networks. To achieve the 2020 and 2030 goals (20% and 30%), the whole range of the 

sector should be developed (biomass, solar thermal and photovoltaic, geothermal, biogas, etc.) 

 

All the Smart grid and energy transition City-zen actions work towards consolidating these trends, in 

the technologies installed, the support of stakeholders, and the monitoring, analysis and sharing of 

data and indicators arising from the process.  

 

For innovative projects, the criteria taken into account, for example by the Solar Impulse Efficient 

Solutions label, are:  

• Economic profitability 

• Technological maturity 

• Environmental impact (CO2 saved / energy savings in kWh)  

 

Profitability is directly related to technological maturity and the upscaling of impact, as well as the 

number of buildings considered (power and energy involved).  

 

Besides their economic, technical and environmental added value, one important aspect of smart 

grids is their role in learning and teaching in the face of energy and climate challenges. The Learning 

Grid by Grenoble project, which is being run on a campus, particularly responds to this need through 

the presence of students and apprentices in the smart “district”.  This inspiring kind of campus could 

be duplicated over time in other educational levels (primary, secondary, or research centres) to have 

a more far-reaching impact, especially with the emergence of discussion on energy uses. This falls 

within the social and societal dimension of today’s smart grids, which will need to become 

widespread tomorrow to be closer to prosumers and energy communities. The challenge of energy 

transition may be more of a human than a technical one.   

 

Due to their experimental component, the City-zen demonstrators have not only allowed for the 

development of competences and knowhow but have also brought about a shift in culture among 

direct and indirect actors. The knowledge sharing prompted by the project is now widening the 

energy value chain and opening up new unquantifiable opportunities.   

 

3.2. MAIN CONCLUSIONS 

The conclusions drawn from the City-zen experiment are as follows:  

 

1- The technologies are mature: we have above all observed this in technologies related to 

Smart grid-ready buildings and the solar production systems connected to storage (whether 

thermal or battery).  

2- There is too wide a variety of technological solutions, some of which have little or no 

interoperability: the limited deployment of the systems tested by the City-zen demonstrators 

is mainly caused by a lack of standardisation.   

3- There is a need for all the solutions to be taken up to industrial scale and focused on a 

common plan. Such industrialisation necessarily implies a standardisation phase, which 

would facilitate the interoperability of systems. 
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4- The scope of the actors is not clearly delimited.  

5- Cases of cooperation are known but interfaces are still changing. 

6- Implementation remains complex for actors who are not yet well trained (typically building 

construction professionals who must deal with new technologies).  

7- Ongoing support is central to success, whether it be through training actors, or supporting 

them in the roll-out, the understanding of the process and the goals, or during use.  

8- As the process is still in its early days, measurements and a rapid feedback of information on 

progress is needed to avoid wasting time while also ensuring a solid basis of progression.    

9- Understanding the regulatory restraints remains a complex matter and slows down 

deployment. 

10-  Business cases are still hard to find: economic models are still too conventional and not 

adapted yet to the innovative technologies (with the new scopes and share of value).  

 

Despite the above and related barriers, all stakeholders were involved and managed to set up the 

demonstrators.   

Thanks to the City-zen project we were able to involve the main actors throughout the process,, and 

that would have been more complicated without it. The challenge for the future is to keep up this 

synergy and the relations forged at the time of the project. Common projections in a defined 

framework and facilitated dialogue are conducive to a better vision of the technical and economic 

feasibility of innovations in today’s setting. 

 

3.3. ACTIONS/POTENTIAL FOR UP SCALING WITHIN THE SAME REGION AND FOR 

REPLICATION TO OTHER CITIES  

One of the strengths of the Grenoble project lies in the wide variety of use cases tested and the 

complementarity of actions. Each action could be replicated on its own or in conjunction with others 

to respond to a particular issue. The replication of the totality of lessons learned remains more 

complex and would call for an analysis of the replication territory to identify local actors and the 

relations among them.  

 

Each of the flagship actions of the Grenoble project has its own replication potential: 

 

1- Building renovation 

The Mur|Mur action is well known and there is the possibility of other cities implementing similar 

initiatives. The national dynamic started by ADEME (FAIRE action) was largely inspired by Mur|Mur, 

also drawing from local ALE (Local Energy Agencies in France) and local references for works.  

As replication is tied to French administrative and regulatory norms, it would be more likely to 

happen on French territory.  

 

2- New developments 

Feedback from property sales agents in the experimental Grenoble districts would allow for 

improvements to be made to future projects, whether national or local. Certain projects are already 

benefiting from this, such as the ABC building (by Bouygues with InnoVia, Greenalp, GEG, ALEC and 

Hespul mainly). The participation of InnoVia, property sales agents or lessors in work groups typical 

of the SmartBuilding Alliance would allow for progress in the standardisation of specifications and 

solutions implemented. As such replication is tied to French administrative and regulatory norms; it 

would be more likely on French territory. Technological aspects could aim for international impact. 
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3- Smart grid integration 

Technological solutions are known and shared among operators of electricity and gas grids at 

national level. These points are regularly discussed with authorities so that regulations can be 

updated.  

 

The replicability of the systems tested in the framework of the demonstrators is limited by the cost 

of technical solutions (Use Case 2) and insurance, along with the price of electricity, which is 

regulated in France. However, the obstacle of technological maturity has been surmounted. 

Technologies just need to be used and be adapted to the issue to be solved. 

 

Turning to heating grids, there is currently a craze for small to medium sized grids, and the solutions 

applied in Grenoble, particularly in the Flaubert project, hold unquestionable advantages for such 

cases. Replications could be national or international as they are basically a matter of technology and 

could be adapted to different requirements, in particular of a regulatory nature.  

 

Each Smart grid is different and the exact requirements need to be clearly understood so that the 

response and tools can be fine-tuned, but the technical solutions already exist. Any replication would 

have to be adapted to the issue to solve, to administrative and regulatory procedures of the relevant 

country but this is not a barrier to international replication. 

 

4- Data platforms 

Each of the platforms developed in the project responds to a very specific use and audience. Use 

replication has already been recorded for some of them in other cities (for example EPICES in 

conjunction with Enedis and certain uses in Lyon). For others, there is potential for replication as the 

platforms are already compatible with national actors (compatibility of Enedis and GrDF with 

MétroEnergies). The fact that all different platforms are independent and that GDPR is included by 

design allows international replication.  

 

3.4. RECOMMENDATIONS AND ADVICE FOR ADDITIONAL RESEARCH OR 

DEMONSTRATION PROJECTS 

The lessons learned during the project have allowed us to make the following recommendations. 

 

Technology and design 

• Standardise and simplify specifications for construction. 

• Support and train all the actors in advance and throughout the implementation. 

• Use interoperable technologies (protocol and open data). 

• Aim for the simplest technological installations (use-oriented) ensuring they are 

standardised.  

 

Organization and regulation 

• Create recognised local governance, giving visibility to the strategy and specifically the local 

objectives. 

• Make the process as transparent as possible in all actions to build trust and cooperation 

among non-competing actors (complementarity, even among competitors). 

• Find the means to work on the fringes of regulations, cooperating with authorities to make 

the rules evolve or allow for trials (waivers). 

• Adapt and simplify administrative and regulatory practices. 

• Opt for a global, integrative approach which takes into account all the design factors of such 

innovative large-scale projects from the beginning of the project. 
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Financial 

• Get out of « worst case » scaling by educating different stakeholders.  

• Thinking of the big picture: look less at the ROI per short-term actor and focus more on the 

secondary benefits for each one, the ecosystem and the community. 

• Tend towards joint investment (with industry actors or private parties) as a way to maximise 

commitments and value sharing (new economic models). 

 

Data 

• Bear data security in mind in any project design, from the very outset, and do not deviate 

from the rules (find solutions without deviating). 

 

End user involvement 

• Support the end users and work on the basis of energy communities. 

• Make the projects a showcase of desirable society, rather than technology. 
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G L O S S A R Y  /  L I S T  O F  AC R O N Y M S  

  

Acronym Definition 

ADEME French Agency for Environment and Energy Control 

ALE / ALEC French Local Agencies for Energy (and/or Climate) 

BMS Building Management System 

CAPEX Capital Expenditure 

Consum’actor Energy consumer who is willing to act on his energy consumption 

DER Distributed Energy Resource 

DR Demand response 

DSO Distribution System Operator 

GDPR General Data Protection Regulation 

HV High Voltage 

IMT Institut des Métiers et des Technologies (Technologies and work Institute)  

KPI Key Performance Indicators 

LV Low Voltage 

MV Middle Voltage 

OPEX Operation Expenditure 

Prosumer Energy producer and consumer, willing to act on one’s energy production and 

consumption 

PV Photovoltaic  

ROI Return On Investment 

SaaS Software as a Service 

TECV Act of Energy Transition for Green Growth 

TSO  Transport System Operator  

WP Work Package 

ZAC Joint Development Zone 
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A P P E N D I X  

APPENDIX 1  

The table below describes the deliverables that have been used as an input in the deliverable D7.8. 

 

Deliverable 

number 

Deliverable name  Dissemination 

Level  

Description of the input for D7.8 

D 6.6   Description of Grenoble 

Smart grid 

demonstrator 

Public Demonstrators of GEG & ATOS for 

smart grid  

D 6.8  Grenoble Smart grid 

demonstrator: 

technological and 

technical results 

 

Confidential  Demand response for Residential and 

Tertiary buildings, technical interface 

for Vivacité  

D6.9 Recommendations for 

Smart grid 

implementation 

Public Replicability and recommendations  

Acceptance – multiplicity of 

stakeholders  

D6.12  Implementation: Final 

report PV system with 

storage implementation 

Public Input on economic and technical 

replicability 

D 6.14    Report on extension of 

Vivacité to metropolitan 

scale  

Public Input on data platform for case study  

D7.6  

 

Renovation: Monitoring 

and evaluation of 

Grenoble Buildings 

Public Monitoring Intermediate report 

 

D 7.7  Flaubert demonstrator: 

Monitoring and 

evaluation LP district 

heating network, solar 

thermal production and 

storage capacities 

Public Difficulties / Lessons learned / Explain 

the discrepancies and draw 

conclusions on impact and lessons 

learned 

Common projections  

Replicability and prospects  

D 7.12 Report on PV storage 

solution results 

Public Tertiary building energy management 

with PV storage solution   

 

 

 


