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Introduction 

 
A transition roadmap is a strategic plan that describes the steps an organisation 

needs to take to achieve stated outcomes and goals. It clearly outlines links among tasks and 
priorities for action in the near, medium and long term.  
 
Pilot regions of the HeatNet NEW-project developed their Transition Roadmap, facilitated 
through the evaluation feedback and through transnational support from expert partners. 
Experiences were captured in a Guide to enable replication. Roadmaps are action plans to 
support further development of DHC networks (using HeatNet Model) and transition to 
4DHC. The individual roadmaps reflect local contexts (energy sources, development 
opportunities, stakeholders, current DHC status, policy regime, finance) and identify key 
opportunities for 4DHC development, for grid integration and capturing of waste heat, 
propose governance & financing mechanisms. 4DHC is a low-temperature distribution 
system that minimises heat loss, integrates energy storage and renewable energy sources, 
and supplies multiple low energy buildings. 
 
The objective of this roadmap is to help in understanding the Boulogne sur Mer’s heating 
network, and the strategy in which it takes place. It will explain what’s already been done, 
and what’s still to be done. Today the heating network is installed and operational, and 
projects for new energy sources are being studied in order to further reduce the 
environmental impact of the heating network. Indeed, in order to be in line with the 4DHC 
approach, the heating network need to use renewable energy sources that are produced 
locally, and this is the objective of this heating network. In addition, the search for potential 
connections continues so that the network has an ever more positive impact both for the 
environment and for the citizens' wallet. As described in the remainder of this document, 
potential new users have been identified. 
 
 
 
 

1) Planning & Preparation  
 
In this chapter the relations between the different actors of the project will be discussed. 
Indeed, this project is part of a long-term dynamic between the actors (the operating 
contract lasts 25 years) and it is essential that decisions are taken jointly. This approach to an 
eco-responsible heating network was initiated by a call for tenders from the city of 
Boulogne-sur-Mer, inviting applicants to innovate and exploit local and renewable resources. 
 
 
 
 
 
Ecoliane : 

The city of BsM delegated the public services of production and distribution of heat to 
Ecoliane. 
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This is a project company created and owned at 100% by Dalkia for Boulogne-Sur-Mer’s 
district heating project for 25 years (implementation, operation, technical and financial 
management). It doesn’t have employees since Dalkia provides its own employees to 
Ecoliane. Dalkia is a French company specializing in energy services and decentralized energy 
production, developing alternative renewable energies such as biomass, geothermal energy, 
biogas and recovered energy. 
 
Habitat Du Littoral : 

Social landlord 

It builds, manages, develops, rehabilitates and operates as Project Manager with respect for 
the right to housing. Habitat du Littoral's housing already had a heating network, but it was 
gas-fired and served only a few dozen dwellings in four residential buildings 
 
 
 
City of Boulogne-sur-Mer 
Boulogne-Sur-Mer City Council aims to reduce carbon emissions and to provide inhabitants 
with a virtuous, more competitive – in comparison with current fossil-fuel energy – district 
heating. Inhabitants would thus be able to benefit from a cost effective and better 
controlled energy price. Their role today is to ensure the continuity of this heating network 
project. Indeed, new buildings under development will have to be connected, new energy 
sources can be developed, and it is up to the city of Boulogne-sur-Mer to encourage the 
stakeholders to make this heating network more efficient and greener.  
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2) Analysis  

2.1/ National Context 

 

France aims to reach 23% of renewable energies and recovery in final energy 

consumption in 2020 and 32% in 2030. The Loi de Transition Énergétique pour la Croissance 

Verte (LTECV) (Energy Transition Law) aims more specifically to multiply the renewable heat 

delivered by district heating (DH) by 5 in 2030 compared to 2012. Or, a production of 39.5 

TWh of renewable energies and recovery in 2030 compared to 12.9 TWh in 2016. The 

development of DH is indeed the only way to mobilize massively large deposits of renewable 

energies such as biomass, geothermal energy, as well as recovery energy from waste 

treatment or industry. 

 

Moreover, as shown in the graph below, there is a real economic advantage for the users 

with the fact of establishing district heating. Indeed, the graph below (data from Dalkia) 

shows that real savings for users can be made by using a heating network: the energy bill of 

a household can be halved by switching from an individual gas boiler to a connection to the 

heating network. It should be noted, however, that this gain is only effective in the case of a 

dwelling in an urban area, sufficiently populated for the heating network to be efficient and 

its use to be justified. The gains are different for an industrial or tertiary use since the needs 

are different, however it remains advantageous. 
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2.2/ Local Context 
 

The urban area of Boulogne-sur-Mer has several possible sources of energy for a DHC 

to use. Indeed, the presence of a sewage treatment plant enables us to recover the fatal 

heat originating from the fumes by using heat pumps. The heat is recovered from a nearby 

sewage treatment plant and incinerator. Three heat pumps capture heat from the 

wastewater, while the heat generated by sludge incineration, which was previously lost, is 

recovered and injected in the heating network. These heat pumps were installed by the 

delegatee at the start of the PSD.  Moreover, the marine center Nausicaa could possibly be 

used to place heat pumps in order to recover the heat coming from the refrigeration units. 

In addition to this, the population density in the public service delegation zones 

(Liane zone and Chemin Vert zone)is important enough for the network to be viable 

financially. Indeed, if the distance between the distribution points and the production points 

is too high, or if the distribution points are too far apart, then there is no real advantage in 

setting up a heating network. 

 

In order to set up a DHC in Boulogne-sur-Mer, the city chose to establish a Public 

Service Delegation Scheme (PSD). The city selects a candidate to be in charge of creating a 

DHC network, exploiting and maintaining it for a certain period of time after which 

ownership returns to the city and a new call of tender is launched. Dalkia won the contract in 

2011 and was requested by the city to create a dedicated company, named Ecoliane, to 

complete the project. The consequence of the PSD is that Ecoliane is the only legally 

authorized company to work on the DHC project set up in the procurement for 25 years 

(until 2037). Granting a subsidy to Ecoliane for a DHC project in Boulogne-Sur-Mer does not 

distort the market and would first benefit to the inhabitants to avoid unexpected raise of 

energy price. 

 
So Ecoliane is in charge of the public service of production, transport and distribution of heat 
energy on the neighborhoods of “Chemin Vert” and “Liane”. Indeed, these are the two urban 
areas which are favourable for the installation of the heating network: the population 
density is sufficient (in particularly thanks to residential buildings) and there is the possibility 
of installing production points (biomass and gas boilers). 
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Global view of “Liane” and “Chemin Vert” networks 

 
 

 

 
 
 

In February 2014, the new « Liane » gas boiler was implemented and in May 2014, 

the network goes under the river Liane in order to distribute heat to the right side of the 

Liane river. 

The year 2015 was favorable for renewable energies on the « Liane » network with the 

connection of the heat pumps on the wastewater treatment plant. Finally, in the spring 

2016, the implementation of the biomass boiler at Chemin Vert was made.  The biomass and 

heat recovery sources for the wastewater treatment plant were chosen for their local and 

renewable aspects: wood is sourced locally, and the wastewater treatment plant is located 

close to the buildings to be served. The gas boiler room is used as a complement to these 

renewable energies, in order to ensure a constant and secure energy supply. 

 

 

Social housing complex 
built in the early 1960s 
and currently rented to 
around 12,000 
inhabitants (1/4 of the 
city's population). 
This peripheral district 
is located on a plateau 
north of the city which 
is cut off from the city 
center. 
 

District located on either 
side of the river La Liane 
and which is near the city 
center of Boulogne-sur-
Mer. This neighborhood, 
mainly made up of a group 
of private residences, 
concentrates most of the 
urban development of the 
City. 
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Boulogne-sur-Mer networks key figures from 2012 to 2020 

 
 

In 2020 there are a total of 62 subscribers (this seemingly small figure takes into account the 

number of structures using the network. For example, some of these structures are social 

landlords, who then distribute the heat from the network to their clients.) which distributes 

heat to more than 6,000 dwellings, and the heat is mainly distributed to private and social 

housing as shown in the diagram below. 
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The energy mixes are the following 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

These graphs show that the share of renewable energy is important in the energy mix of the 

heating network: the city of Boulogne sur Mer has been able to take advantage of the wealth 

of its territory in order to provide clean and affordable energy to its inhabitants. 

The use of renewable energies for the heat production has allowed Boulogne-sur-Mer to 

avoid the emission of 3837 tons of CO2 in 2020, which is equivalent to 2200 cars taken out 

of circulation. 

 

The objectives beyond 2020 
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The objectives of Boulogne-Sur-Mer are as follows: 

� Reach more than 60% of renewable energies in the energy mix 

� Transitioning to a 4DHC, with the construction of low-energy buildings and the 

increasingly diversified use of renewable energies 

� Decrease the CO2 emissions as much as possible by using less gas, to the benefit of 

other energy sources 

� Connections of about 30 new subscribers (Nausicaa, Les Terrasses de la  falaise, ULCO 

(university), …)  

� Implement new renewable energy sources (heat pump in Nausicaa, terraotherm, 

high temperature heat pump for the fatal heat emanating from wastewater…) 

 

 

 

 

 

 

 

 

 

Overview of the “Chemin Vert” network 

 
 

 

 



HeatNet NWE Transition Roadmaps 

 

11 

 

 

Equipments on the « Chemin Vert » heatnet 

These equipments are located in two different boiler rooms (the blue triangles on the graph)                                                         

� The biomass boiler (3.5 MW) 

� The Main Gas/ FOD boiler (2 MW) 

� The gas cogeneration engine (1 Mwe) 

� Two gas boiler (used for rescue purposes) 

The green triangles represent the different substations. Each substation serves 

numerous dwellings via secondary circuits recovering heat from the primary circuit. These 

substations have replaced old gas and oil-fired boiler rooms, giving residents access to more 

environmentally friendly energy. 

This urban area is undergoing many changes: old buildings are being demolished in 

favour of new buildings that consume less energy and are more pleasant to live in. This gives 

the prospect of a promising future for the network, with the connection of new buildings. 

 

 

 

 

 

 

 

 

 

Overview of the “Liane” network 
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Equipment on the « Liane » network 

� Three gas boilers, two with a 5MW capacity each and one with a 2 MW capacity  

� Waste heat recovery system of the sewage treatment plant 

� Heat pumps on "wastewater" of the STEP of Boulogne  

 

This heating network also has a potential of buildings to be connected, notably Nausicaa 

in the north of the area, as well as a real estate project in the west promising the connection 

of buildings dedicated to tourist accommodation as well as a cinema. 
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2.3/ SWOT 

 

By taking a step back from the project, its actors were able to define its strengths as well as 

its weaknesses. By entering them in a SWOT, the objective is to have a clear visualization of 

these aspects for all actors and stakeholders. 
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2.4/ Overview of possible heat clients  

 

Possible heat clients on the Liane heating network. 

 

Taking into account the real estate projects as well as the buildings that can be connected, 

two major axes of extension of the heating network are planned. This represents a potential 

subscribed power of 8.5MW. This subscribed capacity is the result of studies conducted by 

Dalkia to define the needs of the buildings based on various parameters (past consumption, 

surface area, age of the installations, temperature requirements, etc.). 

These two lines of development are detailed below: first the Gambetta extension, then the 

Republique extension which represent two different potential network branches. 

GAMBETTA EXTENSION 
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REPUBLIQUE EXTENSION 

 
Mapping 

 

 

As seen in the map above, the growth potential is mainly situated in the north part of 

the Liane network, in fact where the city of Boulogne sur Mer wants to develop its economy 

by constructing new buildings and attract tourists and inhabitants. The connection of these 
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potential customers will require the creation of new network branches. Thanks to this 

development dynamic, the Liane network is assured to be viable in the long term. 

 This encourages the actors of the project to do their best in order to improve the 

network, by implementing new renewable energy sources and enabling the two networks to 

connect. Indeed, it will enable the biomass to work at its full potential during a longer period 

of time, thus improving the energy mix. 

 

  

 

  

 

 

 

3) Future vision and Goals 

 

Future Equipments: 

� Terraotherm linked to the biomass boiler of “Chemin Vert”. 
� High temperature heat pump on the “Liane” heatnet 

 
Future Improvements: 

� Expansion of “Liane” network, including the connection of Gambetta housings and 
the Republique expansion. 

�  Junction between the two networks “Chemin Vert” and “Liane” (as seen in the 
diagram below) in order to improve the global energy mix by using full potential of 
the biomass boiler  
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4) Transition Strategy 

 
 

The strategy today is to connect new clients with limited extension of the district 

heating, in order to increase the energy density. This will at first be done by extending the 

Liane network, with the République and Gambetta extensions 

 

 

At the same time, in order to increase the percentage of renewable energies in the 

energy mix, Ecoliane constantly searching for new methods of exploiting renewable energy 

sources. For example, the possible use of a Terraotherm at the biomass boiler could enable 

us to recover the heat coming out by the fumes, which is lost at the moment (more detailed 

aspects in the Follow-Ups section below).  

 

Actors of the heating network are also willing to use more conventional renewable 

energy sources, as a heat pump that will be placed in Nausicaa. 

 

The main objective of the heating network for the next few years is to be able to join 

the two networks in order to enable the biomass boiler to distribute heat to a lot more 

housings, increasing the renewable energy part in the energy mix. 

 

Increasing the renewable energies part not only is better for the environment, but is 

also a way for us to stabilize the energy price for the citizen: the less gas the heating network 

uses, the more disconnection of the price of energy from the gas price, which is always likely 

to increase depending on the market. 

 

Moreover, by increasing the heat production sources, Ecoliane does not dependent 

on a single boiler room, thus it reduces the risks of a global heating failure 

 

To sum up, our objective is to get a network that will not only operate mostly with 

renewable energy, but that will also be advantageous for the users, by reducing the energy 

price and making it more stable in the long term. 
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5)  Experiments (or Implementation Actions) 

 

  Internally, Dalkia has made simulations about the networks by using a powerful tool, 

« SIME ». It enables us to simulate several scenarios by changing different settings (new heat 

pump, new gas boiler, etc). 

 By entering all the parameters in the tool, it can precisely predict us the way the network 

will work (for the example, it can simulate the addition of a new biomass boiler on the Liane 

network and by launching the simulation it is able to see what the  results are most likely to 

be, in term of energy mix, power production, etc) 

  This tool allows Ecoliane to consider a lot of possible scenarios and to quickly see what the 

benefits could be by comparing the different results. 

  

It’s composed of 32 Excel tabs, which makes it a complex yet really precise simulation tool, 

as seen in the result tab below. 

 

 
This tool enabled the engineering teams to test various energy sources and scenarios in 

order to choose the heating network and its energy sources wisely.  
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6) Transition from a 3DHC to a 4DHC: two innovations 

4.1/ Installation of a terraotherm on the “Chemin Vert” network (short term) 

 

In order to continue going toward a fourth generation district heating network (4DHC), 

Ecoliane is planning on installing a Terraotherm in the biomass boiler, on the “Chemin Vert” 

network. This will enable the recovery of fatal heat coming out by the fumes. This 

improvement is part of the Interreg subvention asked by Ecoliane and it is planning on 

installing it during the year 2021. 

 

 
 
Operating principle 

 

 The terraotherm is a direct air-
water heat exchanger: the air mixes with 
the water circulating in the heat 
exchanger and "bubbles" it, causing an 
instantaneous transfer of energy, to reach 
100% of exchange between the fluids  
   
With its air-water exchange technology, 
the terraotherm brings an integral and 
instantaneous transfer of thermal energy 
between fluids.  
 
 
 
 
 
 
 
 
 

 
 
 
Purpose 

• Use the fumes of biomass boiler in order to heat up water. Indeed, the heat contained in 
the fumes is otherwise lost 
 
This water is used in heating floors (low temperature network). 
 
• In recovery on the fumes of biomass boilers, it boosts yields up to 88%. 
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4.2/ Installation of a high temperature  heat pump in Nausicaa (short term) 

  

The marine center Nausicaa uses refrigeration units in order for it to lower the temperature 

in some areas of the pools. Until now, the heat created by the cooling of the water is lost 

and there is no way to recover it. This heat is valuable for Ecoliane, and it will install a high 

temperature heat pump next to the refrigeration unit, in order to benefit from the heat 

created by the cooling process. 

 

 This use of renewable energy will enable Ecoliane to lower the cost for the network 

users, and will improve the energy mix. 

 This installation is part of the Interreg subvention asked by Ecoliane and it is planning 

on installing it during the year 2021. 

 

The operating principle of this high temperature heat pump is the same as a normal one, but 

it enables us to have hotter water, necessary for the needs of domestic hot water. 

 

Operating principle 

 

As seen in the diagram above, the waste heat coming from the refrigeration units will go 

through the heat pump and then be injected in the network. 
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4.3/ Junction of the two networks (long term) 

 

There’s a decrease in heat requirements on the network of “Chemin Vert », but the 

biomass boiler is capable of providing much more heat than it yet does.  

 

In addition, an extension of the « Liane » network is currently being implemented, creating 

more demand on this network. 

 

Thus the connection of the two networks would enable Boulogne-sur-Mer to use the surplus 

heat of the biomass boiler to have a better energy mix on the extension of the  “Liane” 

network. 

  

 

 Feasability studies are still being done, in particular using the SIME tool mentioned 

above. Ecoliane is planning on starting the construction work in 2021. 

 

 

 

Potential connection between the two networks (from the Gambetta boiler room to the « Chemin 

Vert » biomass boiler) 
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Conclusion 

As a participant in the NWE-Heatnet project and with the strong desire to create an urban 

heating network in transition to a 4DHC, the heating network of Boulogne-sur-Mer takes 

advantage of the strengths of each of the project participants in order to innovate and 

provide residents with clean, sustainable and affordable energy. Many steps have already 

been taken towards this goal, and the horizon is promising, both in terms of possible new 

energy sources and the prospect of expanding the heating network. The project is in fact in a 

process of continuous improvement, in order to reduce the cost of energy while providing 

environmentally friendly and sustainable energy. 


