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A Changing Grid

The electric grid is changing, creating new
challenges...

* Declining value of renewable electricity generation as
penetration increases

* Price volatility
* Need for additional grid services (e.g. capacity, flexibility)

...and opportunities

* Low price PPAs
* Availability of low-cost, dispatch-constrained electricity (LDE)
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Current Opportunities

Current grid-based electrolytic hydrogen production costs

° SO me | ocat i ons a | rea d y h ave (Optimization results for over 7,000 individual U.S. utility rates)

-~ 14 " - .
tariffs that are sufficient for g N ’ 1 x
electrolyzers today? (at high  § N i I B B f,
capacity factors) 2 ;o £
* Other locations may P ]
inherently have lower . B
clectricity prices, NoWever  § | coomumpeumngige
:

prices may be more volatile...

Flat_NO Flat_Flat Flat_TOU TOU_NO  TOU_Flat TOU_TOU

Type of tariff
(e.g., Flat_NO = flat charge for energy and no charge for demand,
TOU_Flat = dynamic pricing for energy and a flat charge for demand)

1Guerra, Omar J., Joshua Eichman, Jennifer Kurtz, and Bri-Mathias Hodge. 2019. “Cost Competitiveness of Electrolytic Hydrogen.” Joule, July.
https://doi.org/10.1016/i.joule.2019.07.006. NREL | 3



https://doi.org/10.1016/j.joule.2019.07.006

Potential Opportunity: Low

Temperature Electrolysis

Potential Levelized Costs of H, Production
— Availability of
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Do We Have the Technologies and

Mechanisms?

* Electrolyzer technologies T (" Power Wi
have been tested to i o ' electrolyzer
provide grid services (e.g. L /‘" - = -
reduce power fluctuations gﬁ‘ N o '~-" Pawerwio
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* Flexibility of electrolytic :
hydrogen production can fizaas et e s ‘;W;m;';m; e wowwn s
provide:

— Ancillary services (contingency, spinning, and non-spinning reserves)
— Demand response (increased opportunity with hydrogen storage)
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Do We Have the Technologies and

Mechanisms?

Table 1-8 Total price per MWh by category: 2015 and 20165
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Additional information on H2@Scale can be found at:
https://www.hydrogen.energy.gov/pdfs/review18/h2000 pivovar 2018 o.pdf
https://www.hydrogen.energy.gov/pdfs/review19/sal71 ruth 2019 o.pdf
http://energy.gov/eere/fuelcells/downloads/h2-scale-potential-opportunity-webinar
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