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THE ENERGY TRILEMMA IS NOT STRAIGHT FORWARD

Sydsvenska elpriser samvaierar med tyska*
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DESTINATION: LOCAL, ROBUST & SUSTAINABLE




THE FUTURE IS ELECTRIC!
3 TIMES HIGHER ALPHA, 3 TIMES MORE ELECTRICITY.

Biomass-fired boiler +
Steam Cycle

' Biomass Top Cycle
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-------- BTC: ANEW POWER CYCLE

Drying Gasification & Top Cycle Heat & Water
System gas cleaning gas turbine Recovery

rryl wlﬁltﬂ Tﬂ-@

Low-grade biomass
residues Steam (working fluid, Heat
carrier)

Hot water (energy carrier, low temp.) CO,
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-------- BTC PERFORMANCE TARGETS

Feedstock Forest reSidugS;sszest?h gllglzgzlv:\iltg)agri residues
(T,af,{/rt?]‘;" Input 22 84 200
z\lw?\tN Zc)awer output* 10 0 10
gf‘atcfe'ﬁgﬂca' 40-45% 45-50% 50-55%

*LHV, forest residues 50%MC. Performance depends on gas turbine technology level.
** Flue gas condensation allows total efficiency over 100%, LHV, but below 100% HHV
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-------- BENEFITS FOR THE SWEDISH MARKETS

 (Cost effective, plannable, local energy

— Up to 3 times more local electricity generation from the
same district heat grid (with biomass CHP)

— At electricity price of 60 €/MWh, 40 €/MWh lower marginal
cost of heat production than bio-CHP from boiler

— BECCS with up to 120% more electricity per MWh biomass
and up to 35% lower LCOE

— Fast response and fuel flexibility: operate the gas turbine
on hydrogen, methane or syngas with ultra-low NOx
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SIMPLE MATHS
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MARGINAL DISTRICT HEATING PRODUCTION COSTS

Fuel only, no taxes, no O&M, bio @ 20 €/MWh
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LOW MARGINAL COSTS OFF-SEASON

Fuel + ETS costs (€/MWh_e). No CHP credits, taxes
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Figure 8: monthly baseload prices on average / SOURCE: Energy Brainpool, 2021

Who will have the most running hours?
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BIOPOWER -3 NG power: 60% eff CCGT, 20-200 €/MWh_NG, Small biopower: 30% eff boiler, 20-30 €/MWh_bio  Large biopower: 40% eff boiler, 30-60 €/MWh_bio, BTC small: 50% eff BTC, 20-30 €/MWh_bio



.

PHOENIX

PHOENI)‘(’
BIOPOWER ¥



: T Y . e ﬁ#,‘———.—&:-i“/ta “{

2 e

“ ~1
/ ,




-------- PHOENIX’S ROLE AND TECHNOLOGY

«  Develop, design and supply
— biomass gasification system
— combustion system
— plant integration

Gasification

BTC-

Combustion
- Catalyse the partnerships and Technology

developments needed to commercialise

the BTC technology Plant

Integration
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-------- BTC ROADMAP - BASE CASE

2018 2019 1 2020 1 2025 1 2030
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Indushiali#alll' on = BTC1, Demo plant >

—%)ﬁ 10-25 MW, 45+




KEY DEVELOPMENTS UNDERWAY AT PHOENIX

Integrated gasification
and combustion
system (atmospheric)

Pressurised validation
of combustion system

Pressurised validation
of gasification system:

cold & hot

Power augmentation
steam injection
No, emissions supressing

steam ingection

Gas turbine design
effort with OEM

[ System Integration &

BECCS
HoEN XA

BTC ANLAGGNING




WHAT NEXT?
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-------- RECAP: BENEFITS FOR THE SWEDISH MARKETS

 Cost effective, plannable, local delivery of energy
— Up to 3 times more |ocal electricity generation
— Up to 40 €/MWh lower marginal cost of heat production
— BECCS with up to 120% more electricity per MWh biomass

— Fast response gas turbine and fuel flexibility
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HOW TO MAKE IT HAPPEN?

+  Phoenix has raised and invested 100 MSEK
over 5 years from public and private

« Now is the time for industry to engage for
scale-up

« Demand and engagement will mobilize
investment from actors outside industry

«Join our Buyers’ Club so we can make it
happen!
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We've got mountains to climb
But can't do it alone! |

 End users
« Suppliers
*  Partners

+  Colleagues

Wl ° Plannable, scalable,

renewable power

| « Sustainable fuels at
lower cost
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