
 



 

The opinion stated in this report reflects the opinion of the authors and not the opinion of the European Commission. The European Union 
is not liable for any use that may be made of the information contained in this document. 
 
All intellectual property rights are owned by the City-zen consortium members and are protected by the applicable laws. Except where 
ƻǘƘŜǊǿƛǎŜ ǎǇŜŎƛŦƛŜŘΣ ŀƭƭ ŘƻŎǳƳŜƴǘ ŎƻƴǘŜƴǘǎ ŀǊŜΥ άϭ /ƛǘȅ-zen project - !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘέΦ wŜǇǊƻŘǳŎǘƛƻƴ ƛǎ ƴƻǘ ŀǳǘƘƻǊƛǎŜŘ without prior 
written agreement. 
 
The commercial use of any information contained in this document may require a license from the owner of that information.  
 
All City-zen consortium members are also committed to publish accurate and up to date information and take the greatest care to do so. 
However, the City-zen consortium members cannot accept liability for any inaccuracies or omissions nor do they accept liability for any 
direct, indirect, special, consequential or other losses or damages of any kind arising out of the use of this information.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

¢Ƙƛǎ ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ {ŜǾŜƴǘƘ tǊƻƎǊŀƳƳŜ ŦƻǊ ǊŜǎŜŀǊŎƘΣ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ 
demonstration under grant agreement No 608702. 
 
 



City-zen ς GA n° 608702   

DELIVERABLE D711 | PU public 
p. 1 

Project Acronym and Full title City-zen, a balanced approach to the city of the future 

Call Identifier FP7-ENERGY-SMARTCITIES-2013  

Grant Agreement n° 608702 

Funding Scheme Collaborative Project 

Project Duration 69 months 

Starting Date 01/03/2014 

Name Charles-Henri Bourgois 

Organization VITO 

Address Boeretang 200, 2400 Mol (Belgium) 

Phone +32 14 33 58 14 

E-mail Charles-henri.bourgois@vito.be 

N° DoW Organization Acronym Country 

1  Vlaamse instelling voor technologisch onderzoek VITO BE 

2 Stichting Amsterdamse Economic Board AIM NL 

4 Westpoort Warmte B.V. WPW NL 

5 Alliander LIAN NL 

6 HESPUL Association HESP FR 

7 The Queens University of Belfast QUB UK 

8 Th!nk E THNK BE 

9 DNV GL Netherlands B.V.  DNV GL NL 

10 Technische Universiteit Delft TUD NL 

11 Stichting Waternet WAT NL 

14 AEB Exploitatie BV AEBE NL 

15 Daikin Airconditioning Netherlands B.V. DAIK NL 

17 ¦ƴƛǾŜǊǎƛǘŀΩŘŜƎƭƛ {ǘǳŘƛ Řƛ {ƛŜƴŀ UNIS IT 

18 Ville de Grenoble MUNG FR 

19 /ƻƳƳƛǎǎŀǊƛŀǘ Ł ƭΩ9ƴŜǊƎƛŜ !ǘƻƳƛǉǳŜ Ŝǘ ŀǳȄ 9ƴŜǊƎƛŜǎ 
Alternatives  

CEA FR 

20 /ƻƳǇŀƎƴƛŜ ŘŜ /ƘŀǳŦŦŀƎŜ LƴǘŜǊŎƻƳƳǳƴŀƭŜ ŘŜ ƭΩ 
Agglomeration Grenobloise 

CCIA FR 

21 Gaz Electricite de Grenoble GEG FR 

22 SAS ATOS Worldgrid ATOS FR 

23 Clicks and Links Ltd&L C&L UK 

24 Sanquin Blood Supply Foundation SANQ NL 

25 Grenoble-Alpes Métropole  METRO FR 

26 Greenspread Projects BV  GREE NL 

27 Agence Locale de l'Energie et du Climat de la Métropole 
Grenobloise  

ALEC FR 

28 Utrecht Universiteit UU NL 



City-zen ς GA n° 608702   

DELIVERABLE D711 | PU public 
p. 2 

Number D 711 

Title Monitoring and evaluation of the collective drainage 
network 

Lead organization INNOVIA ς a¦bDΩǎ ǘƘƛǊŘ ǇŀǊǘȅ 

Main author(s) TERRE ECO 

Contributors Jean-Luc DUVILLIER (TERRE ECO); Jerome PILLOUX 
(TERRE ECO) 

Reviewers Egon Troch (Th!nkE); Nathalie Moyon (MUNG) 

Nature R ς Report 

Dissemination level PU ς Public 

Delivery Date M69 (26/11/2019) 

 

Version Date Author/Reviewer Description 

0.1 18/11/2019 Jean-Luc DUVILLIER First draft 

0.2 22/11/2019 Nathalie MOYON  First review 

0.3 22/11/2019 Egon TROCH ς Th!nk E First review 

1.0 26/11/2019 Jean-Luc DUVILLIER Final version 



City-zen ς GA n° 608702   

DELIVERABLE D711 | PU public 
p. 3 

Lƴ ǘƘŜ ŦǊŀƳŜǿƻǊƪ ƻŦ ǘƘŜ ǊŜƻǊƎŀƴƛǎŀǘƛƻƴ ƻŦ ǘƘŜ tǊŜǎǉǳΩƞƭŜ of Grenoble, the area of the confluence 
between the Drac and the Isere rivers, an integrated geothermal system has been designed and put 
in place to respond to the major energy needs of the new buildings built in this urban district. The 
geothermal systems use the energy of the water table. This water table energy is valorised for 
heating, cooling and DHW production for the new buildings. 
 
¢ƘŜ ǎǇŜŎƛŦƛŎƛǘƛŜǎ ƻŦ ǘƘŜ tǊŜǎǉǳΩƞƭŜ ŘŜǾŜƭƻǇƳŜƴǘ ŀǊŜŀ όƳŀƛƴƭȅ ƘȅŘǊƻƎŜƻƭƻƎȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎύ ƘŜƭǇ ǘƻ 
develop an innovative solution for heating and cooling. This solution provides heating and cooling to 
many concentrated energy efficient 5-to-11-floors buildings with energy efficiency and affordable 
cost for the end user.  
  
The proposed solution consists in deploying efficient heat pumps (double service heat pumps 
producing both heat and DHW) using the energy located between the two thermic wells - 
groundwater and river Isere.  
 
The innovation consisted in using only one geothermal borehole (inlet) for each building and to 
collect the water rejected by the heat pumps of all the buildings in a dedicated collective drainage 
network that directly goes to the Isere river. 
 
But the use of the collective drainage network implies legal requirements mainly due to the fact that 
the water pumped is not rejected into the water table itself.  
 
¢ƘŀǘΩǎ ǘƘŜ ǊŜŀǎƻƴ ǿƘȅ ƛǘǎ ǳǎŜ is restricted by special authorisation rules granted by governmental 
offices and specified by a prefectural order to guarantee the project's low environmental impact. In 
particular, to ensure a high level of environmental protection, the regulatory requirements are the 
followings:  

- maximum water temperature rejected to the Isere river of 18.5°C 
- maximum annual volume pumped into out of the groundwater layer and rejected to the 

Isere river of 7,080,000 m3 
- maximum permitted pumping and rejecting rate of 2,030 m3/h 
- measures to ensure the groundwater level is not strongly affected by the geothermal 

installations 
 
Due to these legal requirements, buildings have in particular to be equipped with special instruments 
to follow and control the geothermal installations. In particular, it is necessary to ensure that the 
dataΩǎ limits defined by the prefectoral decree at the scale of the tǊŜǎǉǳΩƞƭŜ ŀǊŜŀ are respected and to 
be able to identify the origin of a problem when it occurs. For this reason, the instrumentation has 
been installed in each building connected to the collective drainage network in order to ensure the 
most accurate monitoring possible. 
 
This document describes the regulatory instrumentation that has been implemented for the first 
buildings connected to the collective drainage network and that will to be deployed for all of them. It 
describes the difficulties encountered in this first stage of the development of the tǊŜǎǉǳΩƞƭŜ ŀǊŜŀ όƛƴ 
the Cambridge district) but also the objectives that were achieved during this period, allowing the 
monitoring of the majority of the connected buildings. This report also highlights the improving 
points which should make it possible to optimize the operation for the buildings already delivered 
and for the future buildings connected to the collective drainage network. 
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The collective drainage network is a performing and innovative solution by which every building has 
the capacity to install a heat pump (heating and cooling supplyύ ƛƴ ǘƘŜ tǊŜǎǉǳΩƞƭŜ ŘƛǎǘǊƛŎǘ with the 
same level of performance, without degradation despite the large number of buildings. 
 
The collective drainage network is an innovative technical solution for high-density urban 
development of buildings with a very high level of energy performance. 
 
However, the principle of the collective drainage network consists in using an individual geothermal 
installation for each building and in using a common network to reject in the Isere river the water 
pumped from the groundwater table. As a result, this technical system is subject to strong legal 
constraints that require the implementation of a monitoring and control system.  
 
The instrumentation system is based on a complex hardware and software solution made of probes, 
meters and communication boxes to control the geothermal installation in real time in order to 
detect possible operational problems, to identify the causes and to quickly operate to fix them. 
 
The instrumentation project created the technical and legal knowledge needed to reproduce this 
type of network in other cities characterized by the appropriate underground profile. These 
conditions can be often encountered in urban areas crossed by one or several large rivers causing a 
high water table level, which make the collective drainage network definitely replicable at large 
scale. 
 
This report is complementary to those previously written as part of the CityZEN initiatives, also 
related to the realization of the collective drainage network. This is the D3.12 deliverable which 
describes the study of the behaviour of the groundwater table and the impact of the collective 
drainage network on this sensitive environment. The second, the D6.11 deliverable, describes for its 
part the principle of the collective drainage network itself and the different steps that led to its 
implementation and deployment on the Presqu'île area. 
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¢ƘŜ ŘŜƭƛǾŜǊŀōƭŜ ά57.11έ ƛǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ technical instrumentation set up for the project of 
collective drainage network which has been designed to improve the production of heat and cool by 
groundwater pumping in the tǊŜǎǉǳΩƞƭŜ ŘƛǎǘǊƛŎǘ of the city of Grenoble. 
 
The general objective of the project is to transform the tǊŜǎǉǳΩƞƭŜ area into a positive energy and 
carbon neutral district by combining the use of clean and renewable energy sources, saving and 
controlling energy flows and retrofitting existing and future buildings. 
 
For district heating and cooling, previous studies focused on a regulated low temperature loop 
ŎƻƴǎƛǎǘƛƴƎ ƛƴ ŀ ŎƭƻǎŜŘ ƴŜǘǿƻǊƪ ƻŦ ǘŜƳǇŜǊŜŘ ǿŀǘŜǊ ŎƛǊŎǳƭŀǘƛƴƎ ŀǊƻǳƴŘ ǘƘŜ tǊŜǎǉǳΩƞƭŜ ŀǊŜŀ ŀƴŘ ƎŜǘǘƛƴƎ 
most of its heat needs from the Athanor waste incineration plant located northeast of the city of 
Grenoble (La Tronche). This previous project was also supposed to use the water table for heat 
storage in winter and cooling in summer, combined with the use of heat pomps located in each 
building. 
 
The first studies carried out for the design of this previous innovative project led to different 
investigations such as: 

- Management of the underground urban aquifer 
- Demonstration of a Low Temperature (25ς35°C) District Heating/Cooling Grid interfaced with 

sewage water pipe, ŀƴŘ ŎƻƴƴŜŎǘŜŘ ǘƻ ƴŜǿ ōǳƛƭŘƛƴƎǎ ƛƴ tǊŜǎǉǳΩƞƭŜ ŘƛǎǘǊƛŎǘ ŀǊŜŀ. 
- Demonstration of the integration of centralised and/or distributed seasonal geothermal heat 

storage. 
 
These activities aim at saving about 1 300 tons of CO2 per year. 
 
Regulated low temperature loop was aborted due to very high financial investment involved by the 
project which could not be compatible with the social objectives of housings in the tǊŜǎǉǳΩƞƭŜ ŘƛǎǘǊƛŎǘ. 
Thus, INNOVIA and the City of Grenoble decided to change the way to produce district heating and 
cooling to reduce the investment cost, but keeping in mind to maintain a high level of performance 
and innovation. 
 
This decision leads to install highly energy performance groundwater heat pumps in each building, 
using the energy of the water directly pumped under it. Thanks to the conclusions of the previous 
studies (groundwater management), INNOVIA, and the engineering companies it is working with, 
were able to conclude to the impossibility for buildings to reject the pumped water directly to the 
underground urban aquifer ƭƻŎŀǘŜŘ ǳƴŘŜǊ ǘƘŜ tǊŜǎǉǳΩƞƭŜ ŀǊŜŀΦ 5ǳŜ ǘƻ ǘƘŜ ƘƻǳǎƛƴƎ ƘƛƎƘ ŘŜƴǎƛǘȅ ŀƴŘ 
ǘƘŜǊƳŀƭ ŎƭƻǳŘǎ ƛƴǾƻƭǾŜŘ ōȅ ōǳƛƭŘƛƴƎǎ ƻƴ ŜŀŎƘ ƻǘƘŜǊΩǎΣ ƛǘ Ƙŀǎ ōŜŜƴ ƴŜŎŜǎǎŀǊȅ ǘƻ ŘŜǎƛƎƴ ŀƴ ƛƴƴƻǾŀǘƛǾŜ 
solution to avoid rejecting the pumped water under the buildings. That is the reason why the 
innovative collective drainage network (also called άexhaure ƴŜǘǿƻǊƪέ) has been designed and built 
in the tǊŜǎǉǳΩƞƭŜ ŘƛǎǘǊƛŎǘ. 
 
Due to the fact that the water pumped is not rejected into the water table itself, the use of the 
collective drainage network implies legal requirementsΦ ¢ƘŀǘΩǎ ǘƘŜ ǊŜŀǎƻƴ ǿƘȅ ƛǘǎ ǳǎŜ is restricted by 
special authorisation rules granted by governmental offices and specified by a prefectural order. 
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The instrumentation of the collective drainage network has been set up to respect these legal 
requierements envolved by the geothermic installation, but also to be able to manage and follow the 
real performance of the whole heating and cooling system at the different scales (building, block, 
district). Data collected by the instrumentation brings a very interesting feedback about the 
collective drainage network experimentation and the way it can be widely reproducible to manage 
sustainably and integrity of urban water table resources. 
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¢ƘŜ tǊŜǎǉǳΩƞƭŜ ǇǳōƭƛŎ ŘŜǾŜƭƻǇƳŜƴǘ ŀǊŜŀ ǎǇǊŜŀŘǎ ƻƴ нт ƘŜŎǘŀǊŜǎΦ IƛǎǘƻǊƛŎŀƭƭȅΣ ƛǘ ƛǎ ŀƴ ŀǊŜŀ ǿƛǘƘ ŀ 
dominant of scientific and industrial companies, but quickly evolving to a functional mix with offices, 
ŜŘǳŎŀǘƛƻƴΣ ǊŜǎŜŀǊŎƘΣ ƘƻǳǎƛƴƎΧ hƴŜ ƻŦ ǘƘŜ ŦƛǊǎǘ ƻōƧŜŎǘƛves is to build housings with a strong social mix 
for operations (private accession and social rental). This approach is accompanied by the 
development of transports (tramway extension, future cable transportation), the ease of use of soft 
modes (bikeways) and a qualitative treatment of public and external spaces. This treatment includes 
the ability for pedestrians to cross the landscaped parks even when there are private ones (daily 
periods). By the introduction of housing, the district will be open and integrated to the rest of the 
ŎƛǘȅΦ aƻǊŜƻǾŜǊΣ ǘƘŜ ŘƛǎǘǊƛŎǘ ǿƛƭƭ ƘŀǾŜ ŀ ƎǊŜŜƴ ŎƻƳǇƻƴŜƴǘΦ LƴŘŜŜŘΣ ǘƘŜ tǊŜǎǉǳΩƞƭŜ ǿƛƭƭ ōŜ ŀƴ ŜŎƻ-
district, more sustainable in its construction, in its development and way of life, compared to 
traditional districts. 
 
The construction programme is supported by scientists, university actors and economics actors. 
Therefore, the priorities of the project are the urban mix, the coherence between urban 
development and economic development and the appropriation of the project by the inhabitants. 
 
aƻǊŜƻǾŜǊΣ ǎƛƴŎŜ ǘƘŜ ōŜƎƛƴƴƛƴƎΣ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻƧŜŎǘ ƻŦ ǘƘŜ tǊŜǎǉǳΩƞƭŜ ƻŦ DǊŜƴƻōƭŜ ƛǎ ƛƴ ŀ ǇǊƻŎŜǎǎ 
of search of a maximum energy efficiency correlated with a strong environmental management. In 
this way, the specification requirements are built around two major points:  

- To reduce the energy losses in buildings with high thermal insulation and optimised inside air 
renewal, 

- To implement the technical means required for an efficient and sustainable energy 
production to answer the needs of the buildings for the heating, DHW and cooling.  

 
At a larger scale, another important point to review is the energy global management, with the 
ŀōƛƭƛǘȅ ǘƻ ǘŀƪŜ ƛƴǘƻ ŀŎŎƻǳƴǘ ǘƘŜ Ǝƭƻōŀƭ ŜƴŜǊƎȅ ƴŜŜŘǎ ƻŦ ǘƘŜ ŦǳǘǳǊŜ ōǳƛƭŘƛƴƎǎΦ Lƴ ǘƘŜ tǊŜǎǉǳΩƞƭŜΣ ǘƘŜǊŜ 
are many available energy resources such as gas, urban heat (network), geothermal or photovoltaic 
ǇǊƻŘǳŎǘƛƻƴΣ ŜǾŜƴ ƴǳŎƭŜŀǊ ƻƴŜΦ IƻǿŜǾŜǊΣ ǘƘŜ tǊŜǎǉǳΩƞƭŜ ƛǎ ǘƘŜ ŀǊŜŀ ƻŦ ǘƘŜ ŎƻƴŦƭǳŜƴŎŜ ōŜǘǿŜŜƴ ǘǿƻ 
rivers: the Drac and the Isere. So, a geothermal exploitation using the water table is the cheapest and 
the most efficient solution for the buildings of this large district of the Grenoble City. 
 

 

hƴŜ ǎǇŜŎƛŦƛŎƛǘȅ ƻŦ ǘƘŜ tǊŜǎǉǳΩƞƭŜ ƛǎ ǘƘŀǘ ƛǘ ƛǎ ǘƘŜ ŎƻƴŦƭǳŜƴŎŜ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ǊƛǾŜǊǎ ŎǊƻǎǎƛƴƎ ǘƘŜ Ŏƛǘȅ ƻŦ 
Grenoble: the Isere and the Drac rivers. This implies that there is a huge active water table under the 
entire district. 
 
This water table has the advantage of being mostly fed by the Drac river because the physical 
confluence area is much upstream than the visible confluence area. So, the energy potential of the 
water table is very high and the risk of shortage is very low. 
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Figure 1 : Map of the tǊŜǎǉǳΩƞƭŜ ŀǊŜŀ with location of the piezometer points 

1- Visible confluence between the two rivers Drac and Isere 
2- Physical confluence between the two rivers Drac and Isere (underground) 

 
To study the capacity of geothermal energy in the tǊŜǎǉǳΩƞƭŜΣ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ ǘƘŜ ƎǊƻǳƴŘǿŀǘŜǊ 
has been measured during several years.  
 
The next sheet shows the synthesis of the extreme temperatures measured for 20 months: 
 

 Water table temperatures (min/max) 
according to water depth 

Piezometer points at - 4m at - 10m ŀǘ- мпƳ 
ZN (A) 13.7 - 16.2 °C 14.5 - 15.2 °C -- 

Cambridge_PSC 13.5 - 16.5 °C 14.0 - 16.0 °C 14.2 - 14.8 °C 

Cambridge_PSC2 13.6 - 17.0 °C 14.2 - 14.8 °C -- 

Table 1 : Minimum and maximum water table temperatures measured at several piezometer points 
between March 2013 and October 2014 

 
The observation shows that at 10 metres under the ground surface the temperature is very stable; 
14 °C during winter and between 15 and 16 °C during summer. At a depth of 14 metres, the 
temperature is even more stable wherever is the area of observation in the tǊŜǎǉǳΩƞƭŜ ŘƛǎǘǊƛŎǘ. 
 
These stable temperatures are really convenient to use the geothermal energy and, moreover, the 
temperature of the water is always tempered. It allows very good energy production efficiency to 
ǊŜǎǇƻƴŘ ǘƻ ōǳƛƭŘƛƴƎǎΩ ƴŜŜŘǎ ŦƻǊ ōƻǘƘ ƘŜŀǘƛƴƎ όǿƛƴǘŜǊύ ŀƴŘ ŎƻƻƭƛƴƎ όǎǳƳƳŜǊύΦ 
 

 

The development of the tǊŜǎǉǳΩƞƭŜ ŘƛǎǘǊƛŎǘ involves many new 5-to-11-floors buildings using the 
geothermal energy of the groundwater. Without using the principle of collective drainage network, 
tƘƛǎ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ǿƻǳƭŘ ŘŜŎǊŜŀǎŜ ǘƘŜ ŀǾŜǊŀƎŜ ƘŜŀǘ ǇǳƳǇΩǎ ŎƻŜŦŦƛŎƛŜƴǘ ƻŦ ǇŜǊŦƻǊƳŀƴŎŜ ό/htύ ŦƻǊ ŀƭƭ 
ǘƘŜ ōǳƛƭŘƛƴƎǎ ƻŦ ǘƘŜ tǊŜǎǉǳΩƞƭŜ and so the energy performance. 
 

Cambridge_PSC2 

Drac river 

tǊŜǎǉǳΩƞƭŜ area 

1 

2 

Cambridge_PSC 

ZN (A) 
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For example, when a building pumps the water during winter, the heat pump will lower it of 2°C 
before rejecting it in the water table. If many buildings do it so, in a static aquifer, the temperature of 
the water table will decrease for the buildings located downstream of the water table. Thus, they will 
pump colder water than the buildings located upstream, and so on for next buildings. However, 
pumping colder water decrease the energy performance of the heat pump. So, the district will be 
globally less and less energy efficient when the number of built buildings increase. This phenomenon 
is well known in geothermal production and is often called « thermal cloud ». 
 
¢ƘŜ tǊŜǎǉǳΩƞƭŜ ŀǉǳƛŦŜǊ ǇŜǊƳŜŀōƛƭƛǘȅ ƛǎ ƘƛƎƘ ŀƴŘ ǿŀǘŜǊ ǾŜƭƻŎƛǘȅ quite important, but not sufficient to 
avoid thermal clouds as it could have been checked by the computer modelisation of the water table. 
 
It is the reason why the collective drainage network becomes necessary to keep a high COP average 
ŦƻǊ ŀƭƭ ǘƘŜ ōǳƛƭŘƛƴƎǎΦ Lǘǎ ǳǎŜ ŦƻǊ ǘƘŜ tǊŜǎǉǳΩƞƭŜ ǇǊƻƧŜŎǘǎ ŀƭƭƻǿǎ ǘƻ ǊŜŀŎƘ ŀ /ht ƭŜǾel up to 5, which 
means up to 5 times more energy produced than consumed. 
 

 

To address this density issue, it was necessary to use an innovative solution to use groundwater by 
heat pumps without risk of degrading the energy efficiency of the whole system, avoiding the 
phenomenon of thermal cloud. 
 
The innovation consisted in using only one geothermal borehole (inlet) for each building and to 
collect the water rejected by the heat pumps of all the buildings in a dedicated collective drainage 
network that directly goes to the Isere river. 
 

 
Figure 2 : Principle ƻŦ ǘƘŜ ŎƻƭƭŜŎǘƛǾŜ ŘǊŀƛƴŀƎŜ ƴŜǘǿƻǊƪ ƛƴ ǘƘŜ tǊŜǎǉǳΩƞƭŜ area 

 
The objective of the collective drainage network is to connect the majority of residential and office 
buildings built in the tǊŜǎǉǳΩƞƭŜ ŘƛǎǘǊƛŎǘ. To achieve this, the network is deployed throughout the 
tǊŜǎǉǳΩƞƭŜ area, with the exception of the northernmost sectors and the western part of the area 
which is mainly occupied by research and development activities. 
 

Collective Drainage Network 

Heat Pump 

 
Water Table 

 
Pumped water 

 
Rejected water 
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Figure 3 : Location of the collective drainage network in the tǊŜǎǉǳΩƞƭŜ ŘƛǎǘǊƛŎǘ 

 

      Emergency reinjection wells 
 
      Collective drainage network 
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At the time of writing, 16 buildings have been delivered and connected to the collective drainage 
network, which stands for a total of 39,570 m² of floor space, representing approximately 12% of the 
total connection potential, distributed as follows:  

- 452 residential housings for a total of 34 306 m² of floor space 
- 99 student housings for a total of 3 410 m² of floor space 
- 1 school (Simone Lagrange) for a total of 2 300 m² of floor space 

 
 

Building Commercial name 
Year of 
delivery 

Number of 
housings 

Floor space 
(m²) 

RESIDENTIAL HOUSINGS 

CE2a /!{¢9[Ωh 2016 22 1 905 

CE2b C!{¢9[Ωw 2016 7 697 

CI2 UP 2016 40 2 611 

CK1 PYTHON 2016 43 3 284 

CL1 EQUATION 2016 33 2 663 

CI3 ALASIA 2017 27 2 150 

CJ1 NOVAE 2017 34 2 566 

CJ4 SOLEIL 2017 38 2 700 

CK3 SOLARIS 2017 38 2 807 

CK4 ZENAE 2017 45 3 676 

CG2 SNCF 2017 8 570 

CI1 PANACHE 2018 42 3 379 

CI4 CEVA 2018 32 2 421 

CK2 THALES 2018 43 2 877 

TOTAL OF RESIDENTIAL HOUSINGS 452 34 306  

STUDENT HOUSINGS 

CL2 OXYGENE 2016 99 3 410 

SIMONE LAGRANGE SCHOOL 

DK S.LAGRANGE (school)  2017 - 2 300 

TOTAL 551 40 016 

Table 2 : Buildings currently connected to the collective drainage network 
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The implementation of the collective drainage network system required a specific regulatory 
framework due to legal requirements. Unlike conventional installations, the water pumped by each 
building from the water table is not rejected into the water table itself. ¢ƘŀǘΩǎ ǘƘŜ ǊŜŀǎƻƴ ǿƘȅ ƛǘǎ ǳǎŜ 
is restricted by special authorisation rules granted by governmental offices and specified by 
prefectural order n° DDPP-ENV-2016-09-06. The operating licence is granted for a period of 30 years. 
 
The rules which apply to the geothermal exploitation of the water table are defined by the 
prefectural order and have a high level of environmental requirements. This implies a follow-up of 
the installations and a reinforced protection of the environment. 
 
To ensure a high level of environmental protection, the regulatory requirements are the following:  

- maximum water temperature rejected to the Isere river of 18.5°C 
- maximum annual volume pumped out of the groundwater layer and rejected to the Isere 

river of 7,080,000 m3 
- maximum permitted pumping and rejecting rate of 2,030 m3/h 
- measures to ensure the groundwater level is not strongly affected by the geothermal 

installations 
 
The measurement of these different data has to be carried out continuously all year long and 
throughout the entire life of the building, as long as its geothermal installation is operated using the 
collective drainage network. 
 
¢ƻ ƎǳŀǊŀƴǘŜŜ ǘƘŜ ǊŜǎǇŜŎǘ ƻŦ ǘƘŜ ƭŜƎŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǘ ǘƘŜ ǎŎŀƭŜ ƻŦ ǘƘŜ tǊŜǎǉǳΩƞƭŜ ŘƛǎǘǊƛŎǘΣ ƛǘ ƛǎ 
necessary to be able to individually follow each building connected to the collective drainage 
network. Thus, when a problem occurs, that gives the capability to quickly and accurately identify the 
source of dysfonctionsΦ ¢ƘŀǘΩǎ ǘƘŜ ǊŜŀǎƻƴ ǿƘȅ ǘƘŜ Ŧƭƻǿ ŀƴŘ ǾƻƭǳƳŜ ƭƛƳƛǘǎ ǇǳƳǇŜŘ out of the 
groundwater layer and rejected to the Isere river have been set for each building, according to its 
own characteristics (surface area, type of activity, thermal performance to be achieved, ...).  
 
To ensure the respect of the regulatory requirements, each building has to be compliant with the 
followings:  

- maximum difference of temperature between pumped water and rejected water of 4°C 
during winter (heating) 

- maximum difference of temperature between pumped water and rejected water of 2°C 
during summer (cooling) 

- maximum annual volume pumped into the groundwater and rejected to the Isere river as  
defined for each building 

- maximum permitted pumping and rejecting rate as defined for each building 
- measures to ensure the groundwater level is not stongly affected by the geothermal 

installations 
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Building Commercial name 

Maximum 
rejected 
volume 

(m
3
/year) 

Maximum 
rejected rate 

(m
3
/h)  

CE2a /!{¢9[Ωh 25 000 12.5 

CE2b C!{¢9[Ωw 9 150 4.5 

CI2 UP 89 050 17.9 

CK1 PYTHON 98 000 16 

CL1 EQUATION 40 000 15.5 

CI3 ALASIA 89 700 18 

CJ1 NOVAE 68 350 25 

CJ4 SOLEIL 81 900 19.7 

CK3 SOLARIS 98 000 20.5 

CK4 ZENAE 109 800 23.6 

CG2 SNCF 12 600 3.5 

CI1 PANACHE 84 900 19.7 

CI4 CEVA 34 644 14.1 

CK2 THALES 52 933 16.8 

CL2 OXYGENE 93 850 25.4 

DK S.LAGRANGE school  66 000 30 

TOTAL 1 053 877 287.7 

Table 3 : Maximum limits defined for each building connected to the collective drainage network 
 
Due to legal requirements, the geothermal installations of each building connected to the collective 
drainage network must be subject to specific instrumentation, with daily data recording and 
automated alerts management triggered by reaching the limits set by the prefectoral decree.  
 

 

To be compliant with the prefectural order N ° DDP-ENV-2016-09-06, the installation of measuring, 
recording and transmission instruments is required for each building connected to the collective 
drainage network.  
 
It is the responsibility of each project owner to respect the requirements, setting up the necessary 
meters and communication system to allow data collection and data control by the metropolitan 
authority (METRO). METRO is responsible of the exploitation of the collective drainage network and, 
thus, to make available all the data needed by the government offices to check that the rules are 
respected. 
 
Data to be transmitted by each building to METRO are the following: 

- Index of the volumetric metres every quarter 
- Daily records of rejected volumes 
- Daily records of maximal discharge rates rejected 
- Daily records of the temperatures of pumped and rejected water 
- Daily records of the piezometric level of the groundwater 
- Alerts to METRO when operating dysfunctions are detected. 
- Notifications to METRO of any incident which could disrupt the proper operation of the 

public collective drainage network 
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To enable the automated monitoring of the operation of the installations in the buildings connected 
to the collective drainage network, specific equipment has been designed by ATOS. This equipment 
ŎŀƭƭŜŘ /L{ Řŀǘŀ ǘǊŀƴǎƳƛǘǘŜǊ ōƻȄ όƻǊ /L{ ōƻȄύ must be installed in each building to ensure the 
transmission of data between the buildings and METRO. 
 
 

 
Figure 4 : Principle of instrumentation set up for each building 

 
The CIS box is equipped with internal software that allows to automatically: 

- collect regulatory data from the probes 
- generate a computer file on a daily basis 
- record this data on an IT server and make it available to the relevant actors 

 
 
 

 
Figure 5 : Location of the probes and meters for each building 
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HP  Heat pump 






































