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CAPEX $1,380/kW-H2 $1,280/kW-H2 $2,502/KW-H2 $2,026/KW-H2 $200/kWe $100/kWe

EfREEE CAPEX®MD3% CAPEX®MD3% CAPEX®MD5% CAPEX®MD5% CAPEXM1.5% CAPEX®M1.5%
@giﬁ CO2[E] R - ¥l i% - B4} $44/t-CO2 #Bo) $44/t-CO2 B4} $44/t-CO2 |5t $44/-CO2 .

EFEBaRb B & :$195/t-CO2 B & :$195/t-CO2 B & :$195/t-CO2 B & :$195/t-CO2

it FA G 4 40% 40% 40% 40%F 105 105

CAPEX $1,260/t-NH3 $1,165/t-NH3 $2,529/t-NH3 $2,048/t-NH3 $885/t-NH3 $575/t-NH3

o BEES CAPEX®2.5% CAPEXM2.5% CAPEX®M5% CAPEX®M5% CAPEX(MD1.5% CAPEXMD1.5%

;;;1; CO2[E\R ik~ B4t $44/t-CO2 #B5h:$44/t-CO2 #B5h: $44/t-CO2 #B5: $44/t-CO2 .

= im B4 :$195/t-CO2 B :$195/t-CO2 B4 :$195/t-CO2 B :$195/t-CO2

it FH 3K 405 405 405 405 1045 1045

Hi o - 8K - A SRR

— BAEAR S~ A N N—

F) TR 26 At-H2/4 4207t-TollFE
CAPEX $1,400,000,000 — $230,000,000
Loifasb (i 02 5= 0.373t-H2 37t-NH3 575t-Tol
CAPEX $290,000,000 $68,000,000 $42,000,000
E kA A8 1675t-H2 575t-NH3 117t-Tol
CAPEX $412,000,000 $85,000,000 $76,000,000
WMARSY BE 0.47t-H2 67t-NH3 675t-Tol
CAPEX $320,000,000 $97,000,000 $35,000,000
¥ e 5= — 1,500t-NH3/£&E 4205t-Tol/ &
CAPEX - $460,000,000 $670,000,000
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$4.7/MMBtu
$3.1/MMBtu
$2.5/MMBtu
$6.8/MMBtu
$7.6/MMBtu
$11.0/t

$24.71t

$20.6/t
$0.036/kWh
$0.031/kWh
$0.031/kWh
$0.040/kWh
$0.074/kWh
8,000km
16,000km
13,000km
22,000km

15/ (BRFEZED5%)

$3.5/MMBtu
$2.0/MMBtu
$1.6/MMBtu
$6.5/MMBtu
$6.8/MMBtu
$11.0/t

$24.3/t

$20.3/t
$0.029/kWh
$0.025/kWh
$0.025/kWh
$0.030/kWh
$0.068/kWh
8,000km
16,000km
13,000km
22,000km
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[(SF 1R REFROBEMAKEICE THKEREDFE

s BREIAOTKEREMILSEAIL OBMAILEILIHEMERARSNHH B HE—F . RO L
EOMEIERHT HLFBLNERATHY, YRTLIRLICADE THRABIMERETELT BN

ATLDEENEEMRZIETELEEZILOND
T ILAY)KESRE

R&D focus

Target 2050

0.2-0.8 A/lcm? >2 Alcmz Diaphragm

PEM (B &2 F/KESRRE)

Target 2050

R&D focus

Nominal current density Nominal current density 1-2 Alem? 4-6 Alcm? Design, membrane
Voltage range (limits) 1.4-3V <17V Catalysts Voltage range (limits) 1425V <17V Catalyst, membrane
Diaphragm, frames, i o o .
Operating temperature 70-90° C >90° C balance of plant Operating temperature 50-80° C 80° C Effect on durability
components Membrane,
Diaphragm, cell, Cell pressure < 30 bar > 70 bar reconversion
Cell pressure < 30 bar > 70 bar pfrarges catalysts
Load range 15%-100% 5%-300% Diaphragm Load range 5%-120% 5%-300% Membrane
H2 purity 99.9%-99.9998% > 99.9999% Diaphragm H2 purity 99.9%-99.9999% Same Membrane
Voltage efficiency (LHV) 50%-68% >70% Diaphragm Voltage efficiency (LHV) 50%-68% >80% Catalysts
Electrical efficiency i Catalysts, Electrical efficiency
(stack) 47-66 kWh/Kg H2 < 42 kWh/Kg H2 temperature (stack) 47-66 kWh/Kg H2 < 42 kWh/Kg H2 Catalysts/membrane
ST GitEEE 50-78 KWh/Kg H2 < 45 kWh/KgH2  Balance of plant SIS | G 50-83 KWh/Kg H2 < 45 kWh/KgH2  Balance of plant
(system) (system)
Lifetime (stack) 60 000 hours 100 000 hours Electrodes Lifetime (stack) 50000-80 000 100 000-120 000 Membrane,
hours hours catalysts,PTLs
Stack unit size 1MW 10MW Electrodes Stack unit size 1MW 10MW MEA,PTL
Electrode area 33 %gggmz >10,000cm? Electrodes Electrode area 1500cm? >10000cm? MEA,PTL
- : Cold start (to nominal . . . .
Cold\start (to nominal <50minutes <30minutes  Insulation(design) load) <20minutes <5minutes Insulation(design)
i i Capital costs (stack)min.1
Mf\sl/{/)ltal costs (stack)min.1  \cp 5000w < USD 100/KW Electrodes v USD 400/kW < USD 100/kW  MEA, PTLs, BPs
apital costs (system 500-1000 Capital costs (system) 700-1400 Rectifier, water
ir?.lo MW (system) USDIKW <200 USD/kw  Balance of plant min.10 MW USD/KW < 200 USD/kw purification
(HFT) IRENAKY , & T 1FERITE X RE SR
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Carbon Intensity Tax Credit amount 5%
4 kg of CO2e> $0 $0
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2.5-1.5 kg of CO2e $0.15 $0.75
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Technology Tax Credit amount(Base)
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DAC (used for EOR or utilization) $26
DAC (direct sequestration) $36
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