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System overview
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Levelized cost of electricity (LCOE)

Average cost to produce a unit of electricity over the system lifetime, expressed as present value:
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Capital expenditure (CAPEX)

Built up from components:

* Development expenditure (DEVEX)
e One-off cost for system and market scale

e Capital cost of fuel cell stack module —initial and replacement

e Capital cost of balance of plant in integrated system
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Operating expenditure (OPEX)

Built up from components:

e Cost of fuel supply

e Ongoing costs of connecting to utility network(s)
e Costof CO,

* Cost to operate the system

Subtracting additional value:

e Value of heat produced
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Current assessment

LCOE with natural gas: 8000 PLN / MWh =€ 1800 / MWh

More expensive with hydrogen or blends

Approximately 18 x current price for electricity in Poland

Not economically viable as developed

But this is a prototype unit. Need to consider operation at scale
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Potential for development

e Economies of scale e Learning effect
e  Per-unit DEVEX tends towards zero e  For new technologies only
e  Each unit cheaper than the last e  Reformer, fans etc well understood
e Control system costs do not change much e Integrated system could develop

30 kW system LCOE with natural gas
e 990 PLN / MWh =€222 / MWh
e Almost 90% reduction

e Approximately 2.5 times market price
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Potential applications

Hospitals / care homes etc with consistent need for heat as well as electricity
Locations that are electricity grid constrained but gas is available
Biogas plant connections — avoid propanation, no network connection charge

Applications which value fuel changeability
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Electricity market price fluctuations
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Would need to be very large scale as batteries are more efficient & getting better at grid scale
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Conclusions

* Very expensive prototype — as expected from the outset
e Effect of scale and demand could reduce cost by 90%

* This is potentially viable for the right application
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