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Spurred by rising energy costs, the need to reduce overall energy consumption, 
and pressure to make renewables a much larger part of the energy mix, global 
energy markets are currently facing an unprecedented transformation.

Increasingly, innovation is emerging as the key to unlocking solutions to our 
world’s energy challenges. And—perhaps just as importantly—developing new 
energy-related products and services constitutes a major opportunity to stimulate 
economic growth.

The Tenerrdis new-energy-technology cluster’s “product factory” was set up to 
encourage the emergence of innovative solutions to the energy transition through 
targeted collaborative industrial R&D projects. Since its inception, Tenerrdis has 
certified and helped secure public funding for 234 such projects. Some of these 
projects are still running, while others have been completed. 

Read on to learn about how five of the cluster’s completed projects have added 
value to the energy industry—and the economy as a whole. And stay tuned for 
future project results in upcoming issues.
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Challenges
Underwater turbines have the capacity to provide 
clean energy and turn a profit, making them a perfect 
candidate for tomorrow’s energy mix. The global 
river and estuary turbine market—expected to reach 
E12 billion by 2025—is considered a niche market in 
France, but offers substantial opportunities in other 
countries, where projects are large enough to generate 
economies of scale. 
The Harvest project set out to develop a new 
type of turbine that revolves around a vertical axis 
perpendicular to the current. The idea for the turbine 
was inspired by an innovation patented in 2004, which 
consisted of stacking multiple turbines to form counter-
rotating towers to take advantage of the full depth of 
the water at a given location.

Harvest
Objective

Design underwater turbines to harvest the 
kinetic energy in river and estuary currents 

and generate electricity.

Partners
LEGI (Geophysical and Industrial  

Flow Laboratory), L3SR (Soils, Solids,  
Structures, and Risk Laboratory),

G2Elab (Grenoble Electrical Engineering 
Laboratory), LaMoS (Contact and Structural 
Mechanics Laboratory), and EDF (Electricité 

de France).

Financing
ANR (the French National Research Agency).
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Outlook
HydroQuest’s CEO Jean-François Simon 
forecasts the company’s production at 300 to 
500 machines within the next five years, mainly 
for export. He expects the company to start 
turning a profit by 2015. HydroQuest plans to 
take full advantage of strong international growth 
prospects, especially in Africa, where remote 
villages located along major rivers make local 
electricity production a logical choice.
The company spearheaded a new R&D 
project, Hydrofluv (backed by the French Single 
Interministerial Fund), which will introduce further 
innovations that should position HydroQuest to 
offer a new turnkey turbine farm solution to global 
hydroelectricity producers.
Vertical underwater turbines could also potentially 
be used to harness the energy in ocean currents, 
which would constitute an additional market for 
HydroQuest.

1
start-up 

HydroQuest

10 
jobs created

11 
Ph.D. dissertations

9  
patents

Innovative underwater turbines, unique benefits

Growth
In 2010 the Harvest project spun off a start-up, HydroQuest, 
to sell river and estuary turbine farms to electricity producers 
worldwide. 

HydroQuest has won a number of awards attesting to both the 
company’s strong positioning on a high-growth segment and 
the effectiveness of the equipment it sells:

•  French Ministry of Higher Education and Research Innovative 
Business Award

• Derbi/Ernst&Young Innovation Award

• Tenerrdis “Innovative Company” Certification

•  Grenoble Chamber of Commerce and Industry “Espoirs de 
l’Economie” Award

Industrial-scale manufacturing began in 2012. The construction 
of two turbine farms in France is planned for 2014, one on the 
Gironde River and the other on the Loire River.

HydroQuest counted ten employees in 2013.

The system, which consists of several transverse-flow turbines stacked 
vertically on a single rotation axis, offers a unique set of benefits:

• Power from 10 kW to 100 kW

•  Lightweight structure for efficient operation

• Limited environmental impact

• Dimensions can be adapted to the depth of water at a given location

•  Flexible to install and use; can be anchored directly on river or 
estuary bed or installed on floating barges 

• Ease-of-maintenance: no civil engineering work required

• Fast ramp-up to industrial production

Harvest
This project’s innovation 

lies in the system’s unique 

architecture, which involves 

stacking several turbines on 

a single vertical axis to form 

a tower capable of taking 

advantage of the full depth 

of water at a given location.
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Challenges
Low-power fuel cells are currently mature enough to 
meet the requirements of many of the mobile objects 
people use every day. However, for large-scale rollout 
of the cells to become a reality, the hydrogen that 
powers them would need to be packaged appropriately 
for mobile applications.

The HyCan project partners joined forces to pool their 
know-how in several crucial fields to come up with an 
aerosol-can-type miniature hydrogen storage system.

• Ad-Venta developed an expansion valve to ensure 
controlled release of the gas
• Boxal manufactured the aluminum aerosol-type cans
• McPhy Energy produced metal hydrides capable of 
storing hydrogen at low pressure
• PaxiTech designed the low-power fuel cells
• Institut Néel conducted research on new hydrides 
suitable for hydrogen storage
• LEREM completed feasibility studies and testing on 
the metal containers

HyCan
Objective

Develop a miniature hydrogen storage  
system for low-power (1 W to 20 W)  

fuel cells.

Partners
Ad-Venta, McPhy Energy, PaxiTech, Boxal, 
LEREM (a private-sector metal packaging 
engineering and testing lab), and Institut 

Néel (CNRS).

Financing
The French Single Interministerial Fund,  

the Isère General Council,  
and the City of Grenoble.
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Scan the QR code to learn more about 
hydrogen and fuel-cell R&D at Tenerrdis 
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regional SMBs 

1
joint venture 

 HyCan

1 
patent

HyCan
The HyCan project 

resulted in the design and 

manufacture of a hydrogen 

storage system suitable 

for use with low-power 

fuel cells to power mobile 

objects like outdoor lighting, 

USB chargers, portable 

hand tools, and geolocation 

systems. Growth
The products developed address an emerging market, and 
the HyCan project helped raise awareness of the potential of 
hydrogen and fuel cells for mobile applications. 

PaxiTech has rounded out its product lineup with an 
all-in-one hydrogen-storage system crucial for using the 
company’s fuel cells.

Ad-Venta leveraged the R&D on the mini-expansion-valve to 
develop a new product line for automotive applications and 
hydrogen-fuel-cell protection.

McPhy Energy is pursuing its metal-hydride R&D, which did 
not reach a sufficient degree of maturity to be integrated 
into a viable product by the project end date. The company 
has also successfully leveraged the new equipment 
and know-how it acquired during the project for other 
applications. 

The project partners, mainly SMBs, very rapidly developed a hydrogen-
storage system. In 2011 they set up HyCan, a joint venture between  
Ad-Venta, McPhy Energy, and PaxiTech. The HyCan system consists  
of aluminum cans with a capacity ranging from 200 ml to 800 ml and  
a mini-expansion-valve, patented by Ad-Venta, that screws on to the cans.

The product underwent extensive testing to ensure effective 
operation and robustness. One of the most conclusive tests 
involved using the system to power runners’ head lamps in sub-zero 
temperatures during a night-time endurance race from Lyon to St. 
Etienne, France.

By the end of the project, PaxiTech was able to design an all-in-
one product in the form of a USB charger containing the fuel cell, 
hydrogen ‘‘can‘‘, and expansion valve.

A compact, convenient hydrogen-storage system

Outlook
HyCan provided a unique opportunity to 
showcase the three project partners—all SMBs. 
As a result of the increased visibility the project 
brought them, all three partners subsequently 
participated in new R&D projects and are 
involved in implementing new hydrogen-based 
energy solutions.

For example, McPhy Energy and PaxiTech have 
been working together again since 2013 on the 
EU-backed Hyper project on small stationary 
hydrogen and fuel cell systems.

Ad-Venta is fielding increasing inquiries from 
mobile energy solutions integrators like drone 
manufacturers. The company is actively pursuing 
these opportunities and continuing to roll out its 
sales strategy targeting applications for mobile 
hydrogen solutions.
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Monisol
Objective

Develop a universal safety and monitoring 
system for PV installations that includes 

control, advanced maintenance,  
and production forecasting capabilities.

Partners
Fleet Technology, Mersen, Webdyn, 

SunPower, and CEA-INES.

Financing
The French Single Interministerial Fund, 

the Rhône-Alpes Regional Council, and the 
Savoie General Council.

Challenges
When the project was launched in early 2010, 
increasing numbers of investors in PV solar energy 
production equipment were seeking ways to better 
track and manage the revenue generated by their 
assets. In response, manufacturers came up with 
various monitoring systems capable of tracking actual 
production and detecting faults. Many of the solutions 
on the market came from inverter manufacturers and, 
for the majority, provided information locally or via a 
web interface. However, these solutions were costly 
and often tied to a particular type of equipment.
The Monisol project set out to take PV safety and 
monitoring to the next level. The project partners 
included a data aggregator (Fleet Technology), a 
junction-box manufacturer (Mersen), a machine-to-
machine communication solutions developer (Webdyn), 
a PV plant operator (SunPower), and engineers from 
the CEA, who devised a new method for forecasting 
PV production. Together, the consortium possessed 
all of the know-how required to design a monitoring 
solution with integrated yield forecasting, advanced 
maintenance (with highly sensitive fault detection and 
detailed analysis capabilities), and safety features.



Scan the QR code to learn more about 
solar-energy R&D at Tenerrdis 
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Monisol
The Monisol project brought 

together partners from 

a variety of backgrounds 

and areas of expertise for 

a novel approach to PV 

equipment monitoring.

Outlook
The solution developed by the project 
partners is already in use at several PV 
plants in Europe and Asia; these initial sales 
have enabled the partners to pursue their 
product development work. However, given 
the sluggish global PV market, some project 
partners have successfully leveraged the 
results of the project for other monitoring 
applications like energy consumption, 
building management, wind turbines, and 
cooling production.

13  
jobs created 

6
new products/services

1
start-up  

SteadySun

A totally new kind of PV monitoring system 
The Monisol project enabled most of the partners to pursue their PV 
R&D activities and develop innovative PV solutions—even amid the sharp 
downturn in the PV market that had started in 2011. Their developments 
included:

•  The WebdynSun communications gateway to aggregate information 
from inverters, junction boxes, and outdoor sensors

•  Mersen junction boxes and electronic cards for detailed monitoring and 
safety of PV chains

•  A PV-plant management interface by Fleet Technology capable 
of giving operators a big-picture view of the entire plant, including 
maintenance and production tracking

•  A PV production forecasting tool by SteadySun, a start-up spun off from 
CEA-INES

Together, these products provide production monitoring at inverter and 
module-chain levels and generate forecasts, alerts, and multi-site, multi-
criteria PV production comparisons.

Growth
The Monisol project contributed to the partners achieving the 
following objectives:

•  The acquisition of start-up Greenercos by Mersen; the number 
of employees assigned to the new business line grew from 
four at Greenercos to eleven at Mersen

•  Fleet Technology hired four employees; the company also 
acquired a stake in Alfileo for the commercialization of the PV 
plant management interface

•  SteadySun was spun off from CEA-INES for a total of three 
jobs created to date 

•  Webdyn hired two additional R&D engineers
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Reflex
Objective

Develop materials, electrotechnical systems, 
and dedicated management and supervision 

applications to facilitate the integration of 
intermittent, locally-generated electricity 

from renewable sources into the grid.

Partners
EDF (Electricité de France), G2Elab 

(Grenoble Electrical Engineering Laboratory), 
and Schneider Electric.

Financing
The French Single Interministerial Fund, 

the Isère General Council, and the Greater 
Grenoble Intermunicipal Authority (la Métro).

Challenges
Connecting PV- and wind-generated electricity to the 
grid creates a host of new problems for grid operators. 
Managing voltage and ensuring proper operation of 
safety devices are just two of the issues that must be 
dealt with. The Reflex project, launched in 2006, set 
out to come up with solutions for the smart grid, a 
market estimated to reach $73 billion by 2020.
The latest advances in information and communication 
technologies have made the smart grid a reality, 
with innovative new capabilities to ensure increased 
uptime, enhanced performance, and higher profits:
•  Enhanced measurement and command capabilities 

for more flexible grid operation
•  Optimized electricity production and consumption to 

more effectively match supply and demand over time 
and across specific geographical areas

•  Better operating safety that takes into account 
the unique problems associated with PV and wind 
energy



Scan the QR code to learn more about 
smart grid and electricity storage R&D  
at Tenerrdis 
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Reflex
The R&D carried out over 

the course of the project 

led to several innovative 

new grid management, 

supervision, and safety 

products that offer a high 

level of service quality while 

optimizing both CapEx  

and OpEx.

Outlook
The project positioned Schneider Electric 
to round out its product lineup in the run-
up to ERDF, France’s main electric utility 
infrastructure provider, equipping the 
nation’s grid in 2016–2017. And export 
sales prospects are particularly promising: 
Schneider Electric has already won a $12 
million project north of Delhi; the port of 
Rotterdam in the Netherlands is planning 
to roll out a pilot self-healing network; and 
additional opportunities have been identified 
in Morocco, Jordan, and Spain. The project 
also enabled the partners, especially 
G2Elab, to solidly anchor their international 
reputations in fields like grid automation 
systems and renewable-energy-to-grid 
connection. 

7  
jobs created 

3  
new products

4  
patents

Growth
From 2008 to 2010 Schneider Electric subsidiary 
Telecontrol boosted its revenue by 20% on increasing 
numbers of PV installations hooked up to the grid and the 
Array Box. Other products and software developed during 
the project are currently being used in life-sized smart-grid 
demonstrators like GreenLys and Millener.

The project resulted in the development of three products to 
improve the performance of electricity grids integrating local 
renewable-based production:

•  The Sepam 40 and Flair 200c grid safety devices offer fault-
detection and location capabilities that improve grid management

•  A supervision system for PV plants hooked up to the grid; the 
system leverages the Array Box, the first new product to come 
out of the Reflex project in 2008, and provides information on the 
amount and quality of electricity being fed into the grid as well as 
on the performance of each piece of PV equipment 

New features were developed for the grid management software 
used at the energy distributors’ control centers:

• Optimized grid configuration

• Voltage adjustment

• Load and voltage estimation across the entire grid

New smart-grid management features
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Silvie 2.0
Objective

Develop a new-generation large-capacity 
crystallization furnace for silicon used in PV 

cells to produce larger ingots at better yields 
and at a competitive cost.

Partners
ECM Technologies, Vesuvius,  

Mersen, and CEA-INES.

Financing
The French Single Interministerial Fund, the 

Rhône-Alpes Regional Council, the Isère 
General Council, and the City of Grenoble.

Challenges
The furnaces used to crystallize silicon for PV cells 
constitute a crucial link in the PV cell manufacturing 
chain. And the electronic and mechanical properties 
of silicon ingots produced play a particularly important 
role in both PV and material yields. 
The Silvie 2.0 project brought together partners 
with complementary know-how to take a unique, 
integrated approach encompassing the furnace, 
crucible, and carbon graphite insulator.
•  ECM Technologies, the project lead, manufactures 

crystallization furnaces for PV silicon 
•  Mersen produces the graphite heating elements 

used in the ECM Technologies furnaces 
•  Vesuvius brings expertise in the single-use mold, or 

crucible, used to melt chunks of silicon into ingots; 
the crucible is crucial to ensuring that the ingots are 
sufficiently pure

•  The partners used CEA-INES testing labs to improve 
the silicon ingot crystallization recipes and gain 
a substantial technological advance on a fiercely 
competitive market



Pour en savoir plus, 
flashez ce code
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Growth
From the start of the project, ECM Technologies 
invested in R&D and implemented a strategy to 
diversify its business. These efforts paid off, bringing 
ECM Technologies its first order for five furnaces to be 
delivered to China in 2010. Next came an order from 
Kazakhstan, where the company is addressing the turnkey 
plant market, for ten additional furnaces. These major 
wins doubled the company’s revenue and spurred the 
expansion of its Grenoble manufacturing plant, where a 
2,000 sq. m furnace-production facility was built for an 
additional capacity of 200 furnaces per year. 

Silvie 2.0
This new, high-capacity 

furnace will make producing 

high-quality silicon at higher 

production yields a reality. 

The extremely-competitive 

furnaces developed during 

the project positioned the 

project partners to address 

international markets. 23

Outlook
ECM Technologies has included high-volume 
sales of turnkey production lines into its 
sales forecasts based on projects at various 
stages of advancement in Brazil, Algeria, and 
Saudi Arabia - to name but three. In 2013 the 
company founded a France-based subsidiary, 
ECM Greentech, entirely dedicated to this 
business line. The company is also a member 
of the PV800 Export consortium funded by the 
French National Energy Agency (ADEME). The 
consortium aims to develop an ecosystem in 
France to produce quasi-monocrystalline (solar-
grade) silicon by purifying metallurgical silicon.

3new subsidiaries 
in France (ECM Greentech), 

India,  
and Kazakhstan

23  
new-generation 
furnaces sold 

  

10 
jobs created 

Scan the QR code to learn more about 
solar-energy R&D at Tenerrdis 

This innovative project had to overcome several technological 
hurdles. First, making larger silicon ingots requires excellent control 
of the temperature gradients via the integration of new heating 
elements. Furthermore, increasing the crucible diameter raises 
the need to rethink the traditional furnace configuration to ensure 
proper crystal growth. Finally, adjustments must be made to 
accommodate the ingot-cooling phase, which is also affected by the 
larger-volume production.

Early in the project, the partners obtained very encouraging results 
on 650-kg ingots (traditional furnaces produce 450-kg ingots). Since 
then they have developed an even more competitive process 
capable of producing 800-kg ingots.

This breakthrough technological advance is currently translating 
into commercial success for all of the project partners. The project 
gave them a unique opportunity to showcase their know-how 
while raising France’s profile as a center for silicon-ingot production 
technology.

A new-generation furnace to lead the market 



Polytec • 19 rue des Berges • CS 90064 • 38024 Grenoble • France
Tel. +334 76 51 85 34 • contact@tenerrdis.fr • www.tenerrdis.com

@tenerrdis
Ph

ot
o 

cr
ed

its
: E

D
F-

Br
un

o 
C

on
ty,

 E
D

F-
Je

an
-L

uc
 P

et
it,

  
ED

F-
Ju

lie
n 

G
ol

ds
te

in
, H

yd
ro

Q
ue

st
, P

ax
iT

ec
h,

 R
TE

.


