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2022 2023 2024 2025 2026

Ongoing analysis: supply, demand, emissions, Update National Continue to refine
jobs, infrastructure, policies, investments, etc. Strategy & Roadmap and iterate

National Strategy
and Roadmap
Clean Hydrogen
Standard

Hvdrt_)g_en _HUbS Select at least 4 regional clean hydrogen hubs within 1 year of proposal submissions and execute.
Solicitation Total $8B from FY22 through FY26
Electrolysis RD&D Additional electrolysis and related RD&D. Total $1B from FY22 through FY26 Mee;éi{rg;ﬁ m
Manufacturing &
R::;ﬂ?ﬁgu,;ggg@ Additional Manufacturing & Recycling RD&D. Total $0.5B from FY22 through FY26

%XtZ : DOE $AHZMX|A(HFTO) 202112, https://bit.ly/36pFPrj

DOE, in consultation with EPA, to assess Clean Hydrogen Production Qualifications and update Standard
within five years of enactment

Due withjn 180 days
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(a2 2. DOEQ| Hydrogen Shot T4t

H, from Electrolysis H, from Waste Conversion + CCS
2020*
~ $5/kg ® Electricity | m Capital
5 . m Capital Costs $200 N o Fluel
_ = Fixed O&M | m Fixed
T34 $1.50 Variable
1]
= 2025 mCO2 T&S
=3 $1.00
= —
5 $2/ke 2030
8 2 $0.50
© l $1/ke
0 2020 Waste 2030 Waste

Conversion w/CCS Conversion w/ CCS
* Waste coal, plastics, biomass residuals, municipal solid waste { MSW), and biogas

* Reduce electricity cost, improve
efficiency and utilization
* Reduce capital cost >80%; operating

* Reforming, pyrolysis, air separation,
& maintenance cost >90%

catalysts, CCS, upstream emissions

XtE :DOE $AHZHMX|A(HFTO) 2021.12., https://bit.ly/36pFPr|
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9) $1 for 1kg clean hydrogen in 1 decade,
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(a2l 3, INLe| ¥XI& £=A Hydrogen Shot)

Two paths to H, Earthshot Target
($1/kg-H, within a decade)

3.00

B Increase = Decrease = Total

Natural Gas/Steam Reforming
* 2021 EIA NG price projections
- (ave), — (high), — —— (low) ~

275 $1.80

5170

= $0.60

_ 280 = $0.50/kg-H, for GCS sO“)l - $1.60
0% s0.20)

225 o sl 4 = $140
= e KD) (5015
8 200 eb\xf’\?// & $1.20 :
g Wﬁ\// \\“\'
S 175 e o I 4100
> . e A\ )
T s ‘a\ec s »
- 0 - s0s0
S 150 > & o
e - Improve stacks and reduce BOP costs
o
o
o
2
°
3
-

125 // Reduce cost of LWR power production
- y, Oxygen sales offset $0.40
1.00 / /
Ve $0.20
0.75 N
50,00
050 R
10 20 30 m 50 ot b ST
Electricity Price ($/MWh-g) e o P qet o

Leverizepo Cost ofF H, PropucTiON

(50.15)

% K2 : 65X} IAEA H7|53|, 2021.09.21,, https://bit ly/3g9tRsK
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(32 4. CAPEX, £17}2, O|RE0 W2 £Hs) $4 MA T} Fof)
Electricity price USD 40/MWh CAPEX USD 450/kW,

.10 10

R $6.4/kg

g with 15%

o 8 8 Availabili —_— O/MWI

- ===USD 650/kW, of Solar :lyl(orea UED 100

= |JSD 80/MWh
6 ——USD SS0AW, 6 $100/MWh)
= UJSD 60/MWh
4 USD 450/kW, 4 USD 40/MWh
e SO 350/KW, 5D 20/MWh
2 ===SD 250/kW, 2 5D O/MWh
$2.9/kg
0 0 with 85%
2000 4000 6000 8000 2000 4000 6000 8000 Availability
e 0 of Nuclear
Full load hours Full load hours in Korea
Notes: MWh = megawatt hour. Based on an electrolyser efficiency of 6% (LHV) and a discount rate of 8%. ($ SUIth)

% K& :IEA, The Future of Hydrogen, 201906,
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