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- Zero Emission Vehicles vital
to addressing air quality &
climate change

- Goal to enable industry to
scale up a sustainable
market

- MD/HDV and LDV
Synergies
- LDV: FC system economy of
scale

- MD/HDV: H2 fuel economy of
scale




California’s Light-Duty FCEV Progress

2018 Year in Review Number of Stations

39 Open + 25 Coming Soon

FCEV Deployment Status
Oct 2018 DMV Registrations: 5,014
Dec 2018 Fuel Cell Partnership Sales: 5,658
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Network-Building Cash Flows Profitable Station Metrics
Total Capital Cost
CAFCR Balances with LCFS HRI, 85% Max U . : j 01 DU;° L
‘\ 510, J‘.‘(ﬂ aln/:;(‘ 00/kg

Infrastructure Credits L
'$5,000-510,000/kg
60%

Hydrogen Procurement Cost
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Station Utilization Rate

GHG Reduftlon Capital Costs Procurement and O&M Costs Sales Revenue
Credits
LCFS HRI Revenue LCFS Throuhgput Revenue = Cost/Revenue Balance
v (Based on Fuel Sales)
v $5-88/kg
40%

Infrastructure Credit Eligibility Period

Fuel Incentives Economic Evaluations

Station Evaluation
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Network Funding, Analysis, and Reporting



Evaluate dispensing according
to SAE J2601 and ANSI/CSA
HGV 4.3

CARB lead on implementation
Testing, Analysis, Review

Shaping future SAE standards

Inform future standardization
& verification of industry-led
testing

Partners: DOE, NREL, SNL,
Powertech, DMS, CaFCP,
Energy Commission, SCAQMD



First-of-its-kind tool to
provide a “standard ruler” to
evaluate station capacity
based on limited set of
equipment specifications

Used in Low Carbon Fuel
Standard infrastructure
credit evaluations and future
Energy Commission grant
program

Developed in partnership
with NREL, Energy
Commission, and CARB with
public and industry review

©penEl  Hyscape
@ HySCapkE 10

Hydrogen Station Capacity Evaluation

HySCapE outputs hydrogen fueling station capacity using station equipment parameters and a demand

profile.
Run Model
Run the Model
Input File Additional Options
e the input file MUST use the template format Storage LevelTrlgger for Dehvery or Productlon
t d any of the example ptf‘l s below. A n Storage level at which a delivery is made t non-
t p[ t file will result in an error. site hydrogen prcduc..on begins.
No file cho 2 Choose a file... 0
Templates Time Between Fills (seconds)

— e Time between the end of a vehicle fill to the beginning of the next fill
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Optimizing an Integrated Solar-Electrolysis
System

- Exploring system design and operation
implications on the business case for solar-
sourced hydrogen in California

- Partners: PG&E, DOE, NREL, CARB, GO-Biz

California Hydrogen Research Consortium

- Addressing several early-market infrastructure
development and analysis needs

- Partners: NREL, DOE, CARB, Energy
Commission, GO-Biz, SCAQMD

- Poster H2041 (April 30, 6:30PM)

H,@Scale CRADA

Scenario 2: Separated PV + EY
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Scenario 3: Retail only PV + EY

8

#w 9-0 #-9-0

. PV and EY are not at the same site and PV can sell | 3g. Purchase at retail (no NEM)
No purchase or sales to the grid ' i i
P g in wholesale markets while EY can buy from retail 3b. Purchase and sell at retail (with NEM)
Scenario 4: Hybrid Scenario 5: Wholesale PV + EY
retail/wholesale PV + EY Legend:
NotCurmerty ] 1 | M peimarier () Sl
feasible in
California
Wholesale market Hydrogen

production

ﬁ PV solar

T
wm -9 -0

Purchase and sell at wholesale

-9 -0
Purchase at retail and sell at
wholesale

3
]
Ky
a
e e e e m e m e mm e — e — e ———————

Task Description

Perform analysis and aggregation of station performance, operation, and

Data Collection & Analysis .
maintenance data.

Medium/Heavy-Duty Perform analysis and reporting of retail and experimental fueling data to inform
Fueling fueling-method decision makers and fueling system design.

Complete verification of in-line hydrogen quality detectors prior to validation at retail

H, Contaminant Detector .
hydrogen stations.

Create an environmentally controlled test setup for identifying conditions leading to

Nozzle Freeze-Lock . . . . .
nozzle freeze-lock and for verifying solutions. This task will be implemented upon

Evaluation . .
industry budget and DOE approval to begin work.
CA Hydrogen Identify the top priorities for data share and experimental scenarios to integrate
Integration hydrogen into California’s energy management strategies.

National laboratory technical experts will be available for California infrastructure

Technical Assistance .
development, deployment, and operation.




00 H2 Station Proj. (2030)
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Benefits
by the
Numbers

SOURCE | CARB & SCAGMD, 2016,

BY 2030
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+1,000,000 =

693.5 million gallons

per year of gasoline displaced

2.7 million metric tons
peryear GHG avoided*

3,900 metric tons

per year NOx avoided

97% of disadvantaged communities
within the station network coverage

*with today’s energy miz of 33 percent renewable hydrogen




WWW.energy.ca.gov/ www.businessportal.ca.gov/

transportation/report_ab8.html zero-emission-vehicle-program/
www.arb.ca.gov/hydrogen P P zev-resources/

ﬁ\\ Joint Agency Staff Report

CALIFORNIA

AiR RESOURGES 0ARD on Assembly Bill 8: 2018
Annual Assessment of
Time and Cost Needed to
2018 Annual Evaluation of Fuel Cell Attain 100 Hydrogen W ——

Electric Vehicle Deployment & 3 Refueling Stations in Pr————
5 California

Hydrogen Fuel Station Network
Development

THE CALIFORNIA

el Cell Revolution

A Vision fo ancing Economic, Social,

California Energy Commission

California Air Resources Board

v T | ) nvironmenial Prio
Pursuant to AB 8, Statutes of 2013 i e

e aRiA B E avThe Califor I Cell Partnership

Edmund G. Brown Jr., Governor
December 2018 | CEC-600-2018-008

www.cafcp.org
ZEV Action Plan
Priorities Update

Governor's Interagency Working Group on
Zero-Emission Ve les

www.business.ca.gov/ZEV-Action-Plan
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