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1. About Delta

2. Overview of micro-CHP technologies and manufacturers
Field trials and support mechanisms for micro-CHP

Fuel cell micro-CHP status — achievements and challenges

Utility engagement with fuel cell micro-CHP
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Opportunity for fuel cell micro-CHP in Europe

Expertise in Decentralised Energy J




CCS

CCGT

Nuclear

Demand

2 55 dedl

Energy Low Carbon
Efficiency Heating

Photovoltaics Electric Vehicles

Small Wind Electricity Microgrids
Storage

CHP

Demand
Response

Large Renewables

Expertise in Decentralised Energy

Generation

Distribution

Transmission

Networks

CCLTA

Energy & Environment



DELTA
nergy & Environment

Scope

 Membership-based research service
« Covering <5 kWe and below — residential applications

Deliverables

« 4 research reports per year

 Web library of over 45 micro-CHP developers

* Web library of policy and support mechanisms
* Regular newsletters
* Inquiry service to answer subscriber questions

* One free place at Delta’s annual ‘Micro-CHP in Europe’
Summit
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Our Understanding of Micro-CHP... DELTA

Energy & Environment

<5 kWe

Residential applications

Natural gas, LPG or biomass

Boilers, water heaters and warm-air furnace markets
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The Five Micro-CHP Technologies... DELTA
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& Stirling engines B PEM fuel cells

Internal combustion engines @ Rankine-cycle engines
® Solid oxide fuel cells — Reference showing 85% overall efficiency

100

g0
_BD PEFCs
2
= . .
= Stirling Engines

= G0 .

% Rankine Cycle ’
2 50 V
g ICEs ®
= \4
E 20

20 SOFCs

10

0 | | | | | | | | | | A A |
0 5 10 15 20 25 a0 35 40 45 all] B 95 100

Electrical efficiency, LHV (%)

Expertise in Decentralised Energy 7




CCLTA

Energy & Environment

Baxi - MEC

Stirling

OTAG Energetix

——ral]
~ Yanmar Genlight
et Remeha - MEC i
Ariston & Bosch - E
Enatec

Baxi SenerTec

Honda ECOWILL

Expertise in Decentralised Energy 8



32 Micro-CHP Fuel Cells Developers Worldwide and growing...

Plug Power

Baxi Innotech

o e

ClearEdge Power

Toshiba Ene-Farm

GS FuelCell

Tokyo Gas & Panasonic
Ene-Farm
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Ceres Power

Ceramic Fuel Cells

Osaka Gas & Kyocera




Field Tests Across the Globe

UK Stirling Field

Trials

— ~100 Stirling units
trialled by utilities E.ON
UK and Centrica

Danish PEM and SOFC

Trials

— +5 units in field trials

— 100 units to be tested

between 2010 - 2012 South Korean Field

trials

— 100 PEM units
Ontario ICE trialled by Korean
Field Trials utility KOGAS in
— ICE units Dutch Stirling 2009

trialled by Engine Field Trials

Canadian utility — 1_OOs of Stirling
Enbridge units tested

Japanese
Field Trials

German Callux Project — ~3,300 PEM

Massachuse_tts — PEM and.SOFQ. field ELS il e
— 90 ICE units funded by five utilities and 2008
installed by French Stirling German government _36 SOFC
National Grid US Engine Field Trials - ~60 units in field trials o
o . units in 2009

— French utility GDF- — 800 units by 2012

Suez expects to test

1,000 units

throughout the

country from 2009 to

2012
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Support Mechanisms Across the Globe

UK

Europe

- Feed-in Tariff (?) “Inform and Fit

- VAT exemption

Ireland
- Feed-in Tariff

South Korea
- Installation subsidy

The Netherlands
- Installation subsidy

NET LT

-Installation
Germany

us - Bonus tariffs

- Net Metering - Installation subsidy

- Subsidies for Belgium - Tax exemption on gas
fuel cells - Tax exemption

subsidy

- Grants for
product
development
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What about Denmark?

FOCUS IS ON FUEL CELLS
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Fuel Cells Vs ICE, Rankine Cycle and Stirling Engines

Advantages...

Produces more electricity + carbon savings

|

®  Not dependent on high heat demand

m  Better fit with the energy demand of future homes
|

Virtual power plant
Disadvantages...

»  More expensive

©m  Limited lifetime and reliability

Challenges for all micro-CHP technologies (today)
= Reduction of production costs

= Difficulties in surpassing 10 year lifetimes

»  Homes becoming all electric

©m  Micro-CHP unable to compete with other heating equipment in price
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Utility Engagement with Fuel Cell Micro-CHP...

Investment

Product Development

Product Orders
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Business Models for Utilities...

e Ownership

 Product Sales

e Endorsing

SEWE
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