Fuel Cells under the microgeneration market
Possible Ways To The Future

rui.andres@edp.pt
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Notes:
@ Equity values based on January 18th




EDP is present in Portugal, Spain,
France, Belgium, Brazil, United
States, Poland
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Wind Generation
0.9 GW
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Brazil

Electricity Generation
1 GW

Electricity Distribution
18.6 TWh

Electricity Retail
3.1 MM Customers
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Electricity Generation (including
wind)
12.6 GW

Electricity Distribution
41.9 TWh

Electricity Retail
6.6 MM Customers

Gas Distribution
0.8 MM Customers
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Centralized Generation

-

eLower Capex

sLower Energy Production Costs

Vs

*Almost all the heat is lost
*Over dimensioned electrical grid

s 0sses in the transmission lines
(1,6%)




Changing the Electrical Paradigm




Reinvention of Electrical System
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Compressed air



Stirling Engine for a Biomass burner
Micro turbine Stirling Engine with Gas burner




Let us focus in micro generation

Possible ways for the future?
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Eolic Turbines Solar Thermal Cogeneration

. . Reducing hot water and air Reducing hot and electrical needs
Reducing electrical needs conditioning needs for industrial processes

Solar PV
With tracking devices, increasing
the production by +30% and
reducing electrical needs




Condominiums

Solar Thermal
Reduce the electrical needs to warm
water and air conditioning

Co-generation
Producing electricity and hot/ reducing
external needs




Micro-Eolic
Reducing electrical needs

Solar PV
Reducing electrical needs

Ve
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Solar Thermal
Reduce hot water needs

Micro-cogeneration at

Natural Gas
Complementing solar thermal
to reduce heat needs




But the systems can’t be grid independent :

* frequency and voltage stability

* energy guaranty

Microgeneration architecture challenges :
 network control
» knowledge of energy produced at any instant

e power transit
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In industry

« all the fuel cell heat can be used in processes that require heat
* If the heat is only usable at day what should we do to the fuel cell?

Turn it off (limited start-ups) or dissipate all the heat?

In condominiums :

« all the fuel cell heat can be used for local water heat or air conditioning

And on singular homes ?

How can the heat be used efficiently?



The Challenges :

 Cost reduction

* Increase time life

* Increase limited start-up’s

» Efficient use of the generated heat

* Improve the start-up time (if an on/off operation become possible)



The Challenges :

* Which Infra-structure is the most cost-effective?

Client Home
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Thanks for your attention!

rui.andres@edp.pt



