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Electrolyser PEM  

10 Nm3/h –50 kW PEM Fuel Cell 100 kW 

MYRTE in figures 



Context and objectives of the MYRTE Project 

MYRTE objectives : 
1. To develop a management and storage system for 

renewable energies to facilitate their integration into the 

network and improve the grid stabilization 

2. To examine the capacity of the hydrogen chain to 

answer grid services like peak shaving or PV smoothing 

3. To optimize the overall installation (electrical, gaz and 

thermal flow) 

4. To modelize and to make economical studies 



MYRTE has been build on strong partnerships 

MYRTE is supported by 

MYRTE is in operating since the beginning of 2012 

Increasing the availability in 

2014 by improving the 

overall process  

Hydrogen chain efficiency : 35-40% 



 1000 data/second 

 Safety Functions 

 Management of each sub-system and the overall system 

 Implementation & Validation of Control Algorithms 

 Power Setpoint to be injected into the grid by the overall system: 

The operator must implement into the GMS the load profile (power) to be injected 
automatically at each time into the electrical grid 

Global Management System 
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  • Peak shaving days 

– Energy storage during the day 

– Providing power to contribute to the peak peak 
power shaiving during the evening as request by 
the electrical grid manager 

• Operating 24/7 all automatic 

– Towards the capacity qualifaiction to guarant the 
energy providing 

– Towards the capacity qualifiaction to module the 
demand profil 24h in advance 

Sunny day 
Cloudly 

day 

Partly cloudly days Cloudly 

Day Sunny days 

Peak shaving case : example of a daily automatic mode for the 
overall system based on the EDF needs 



PV Smoothing : Example of a daily automatic mode for the overall 
system based on the smoothing constraints by the french energy 

regulator 

06:00 09:00 12:00 15:00 18:00 21:00
-20

0

20

40

60

80

100

120

140

160

180

200

P
u
is

sa
n
ce

 [
kW

]

 

 

Puissance injectée sur le réseau

Puissance PV

Puissance consommée par l'électrolyseur

Consigne de puissance à injecter sur le réseau

• At the day D, we define the power profil 
that the systems have to provide/ensure 

• The day D+1, the system is operating using 
the PV power output, the electrolyser and 
the fuel cells 

– If there is not enough power form the 
PV plant, the fuel cells is used 

– if there is too power form the PV plant, 
the electrolyser is used 



Further works 
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- Integrating the forecasting solar production 

- First PV guaranty experimentation with EDF (local electrical grid dispatcher) 

Fit MYRTE production with D+1 Power load forecast 

- Validate our models used in the sofware and analyze the sensitivities of parameters. 

- Management and Optimize the overall systems  

(Hydrogen storage, heat storage and valorisation) 

- Economical Study.  

- Analysis of availability, operations of maintenance 

- Upgrade the systems with an other equipment 

                                                                Greenergy Box® : FC (70 kW) & Electrolyzer (13 

Nm3/h)   



What are the next steps? 

Tomorrow, reference for energy transition 

 Explore and play new profiles to deliver new services to the grid 

 Integration of new storage technologies (metal hybrid…) 

 Focus on Smart Grid & MYRTE control command 

 Research on power to gas 

 Refueling station for H2 and electrical  

 Expertise center for university research 

 Technology showcase 
 Professionals & academic 

 Tourism 

Today, international reference for technology 
demonstration 

 Coupling PV + H2 storage + grid services 

 Green Hydrogen production 
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Power capability (MW) 

1 10 100 1,000 0,001 0,01 0,1 

min 
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Discharge 

time 

days 

Frequency  

regulation 

Portable power - 

Decentralized 

Power Supply 

Wholesale energy  

services arbitrage 

Renewable 

integration 

optimization 

Smart buildings      

– C&I energy 

management 

hours 

Residential 

Backup 

Power 

Transport 

Source: AREVA, ENEA, CVA, BNEF, NERC…. 

  

          Technologies in blue areas are those supplied by AREVA  

Pumped 

Hydro 

Storage 

Compressed 

Air Energy 

Storage (CAES) 

Hydrogen Multi-use 

Storage 

Power capability (MW) 

1 10 100 1,000 0,001 0,01 0,1 

min 

sec 

hours 

Discharge 

time 

days 

Battery 

Flywheel 

Flow 

battery 

Super capacitors 

Superconducting 

Magnetics  

Energy Storage 

Each technologies has specific capabilities Each application has its own requirements 

Storage applications and technologies 
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The cost competitive flow battery  
(currently under development)  

Discharge power 150 kW (scalable) 

Round trip efficiency 70% 

Cycle life > 10 000 

Overview of the process 

Technical specifications 

Main advantages 

       USERS 

 Local / regional / remote sites 

authorities 

 Renewables farms operators 

 Project management companies 

 Transmission & Distribution 

System Operators 

 

 Fully automated charge/discharge management 

 Scalable cycle and autonomy 

 Competitive cost solution 

High cost-competitive 

solution for stationary 

applications  

Charge 

3HBr  + power -> 

H2 + HBr3 

Discharge 

H2 + HBr3  -> 

3HBr  + power  
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The autonomous and multifunctional  
Greenergy BoxTM hydrogen battery 

 

 No logistics required when coupled with Renewables 

 Ultra-reliability 

 Autonomy adaptable to customer need 

 Fully automated charge/discharge management 

 Clean and silent 

Overview of the process 

Technical specifications 

Main advantages 

 

       USERS 

 Local / regional / remote sites 

authorities 

 Renewables farms operators 

 Transmission & Distribution 

System Operators 

 

Power at any time and 

everywhere solving 

renewables intermittency  

 

 

Maximum charge power 
16 - 75kW 

up to 5 systems in parallel 

Discharge power 20 - 100 kW 

Round trip efficiency 

Electrical efficiency 

70-80 % (heat included) 

30-35% 
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Hydrogen technologies are very flexible  

Industrial 

Customers 
Grid & 

Residential 
Mobility Power 

Generation 

Electricity Heat H2 

Electricity 

 

GREEN POWER  

GENERATION  

 

 

H2 GENERATION  

& STORAGE 

 

 

CONSUMPTION 

 

From H2 one function product… 

Mobility 

Energy 
Storage & 
back-up 

Power to 
gas 

Heat 

High cost competition  
with traditionnal solutions 

 

Energy 
Storage 
& back-

up 

Cost competitive solution  
Complies with Territories’ requirements 

Global integrator all along the value chain 
 

… to H2 multi uses product 

Multi-uses model enables to combine ROI, energy transition, innovation 

http://dindontravesti.files.wordpress.com/2010/08/smiley-triste-150x150.png
http://runningwriter.unblog.fr/files/2008/03/smiley.jpg
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Hydrogen has positive impacts in 
Territories 

Fighting against climate change 

Revitalize  industrial areas and  

low revenue areas 

       FOCUS ON… 

 Islands  

 Rural electrification 

 Remote stations 

 Hostile environments 

Funding 

research 

 

   Our offer of services to answer to your Energy transition stakes  

 

 

Strategic 

plan 

defining  

 

 

 

Solutions  

integrator  

 

Project 

management 
OPC & 

ecosystem 

 

 

Change  

management 

 

Territory 

valorization  
Communication 

& Economic 

development 
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We leverage the lessons learned from MYRTE 
to broaden our project portfolio 

La Croix Valmer 

GRHYD project       ZAE: Smart Grid Solar 

MYRTE 

4 
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3 

1 

4 
3 

2 

1 

Managing the 

electricity supply of a 

childcare centre 

Integrating Renewables 

into the Bavarian 

electricity mix 

Validating the 

feasibility of Power-to-

Gas and multi-use 

Coupling solar field & 

hydrogen for strenghening 

the Corsica grid 
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Thank you 

WE HAVE 

OUR OWN 

ENERGY 

MIX. 

1/3 SOLAR, 

1/3 WIND, 

AND MOM 

DOES THE 

REST. 


