CALIFORNIA'S HYDROGEN FUELING
NETWORK STATUS AND
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June 10, 2016

For questions or comments, contact:
Andrew Martinez
(916) 322-8449

andrew.martinez@arb.ca.gov



CURRENT NETWORK STATUS




California’s Hydrogen Network
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Current Development Status

60 “|*stations not included in this count: 60 *Stations not included in this count:
Oakland (transit only); Mobile Fueler; Thousand Palms (35MPa only); Oakland (transit only); Mobile Fueler; Thousand Palms (35MPa only);
Emeryville & Fountain Valley (need upgrade/extension to continue mid-2015)
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Station Progress During June 2015 Evaluation Station Progress During June 2016 Evaluation
Open Currently closed, plan to re-open g open - Retail = Open - Non-Retail = Fully constructed
Fully constructed Under construction = Und tructi oA 4 to build Planni |
Approved to build Planning approval naer construction pprovea to bul anning approva
In permitting Finishing permit apps I In permitting M Finishing permit apps M Site Change

*Includes Fountain Valley as Open- Non-Retail, which is not expected to continue beyond 2016



FCEV Deployment
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S
HyStEP Update

- Device validated at Santa Barbara and Diamond Bar stations

- Developing process to integrate with auto manufacturer
process and review data
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S
Metrology

- CDFA DMS expanded accuracy classes have allowed commercial
sale of hydrogen in California

- 4 dispenser designs have been type certified to the 5% accuracy class

- Bennett
- Equilon

+ Quantum
- CSULA

- FirstElement has become a Registered Service Agent

- Can complete acceptance testing of dispensers already type-approved by
DMS

- Additional testing entity potentially enables quicker station
commissioning times



S
Funding: CEC GFO-15-605

GRANT FUNDING OPPORTUNITY

Alternative and Renewable Fuel and Vehicle Technology

- CEC's new Grant Funding
Opportunity incentivizes stations i e oo iiiminn
in areas identified as high priority HRTEHRE
by ARB through CHIT Y

- Increased minimum station
capacity S

ate of California
Cahfornia Energy Commission
Apnl 2016

- Stresses retail experience and fast development

- Recent addendum increases total funding available to
$33M



LCFS staff updating existing H2 pathways in program
Suggesting regulation revision to prefer station operator receives credit

Suggesting regulation revision to include H2 production using RECs in
compliance with Green Tariff Shared Renewable Program

LCFS staff provisionally approved 4 new hydrogen production
pathways; 3 zero or negative carbon intensity

AC Transit first active participant generating credits through
hydrogen production

Credit value could be important factor in station viability

Assumed Value per Credit: $100

Fuel Pathway Applicant Car(t;(zr(l)lzn/t“(;r;; 'ty LCFS Value ($/kg)
HYGNOQO9 LyTen 29.84 $2.30
HYGNOO6 AC Transit 0 $2.66
HYGNO11 Fuel Cell Energy -0.82 S2.67
HYGNOOS8 LyTen -46.91 $3.22




CHALLENGES




Station Development Challenges

- Development issues:
- Loss of original site (11 stations)
- Contract negotiations (9 stations)

- Permitting slows the development process
(6 stations)

- Utility coordination complicates development
scheduling (3 stations)
- Local distrust or resistance (2 stations)

- New Station Performance

y

Joint Agency Staff Report
on Assembly Bill 8:
Assessment of Time and
Cost Needed to Attain 100
Hydrogen Refueling
Stations in California

- Equipment reliability and dispenser “debugging” often necessary
- Improved customer communication: Soft Open Status on SOSS



S
Station Reliability

- Compressor, cooling system, point-of-sale, and dispenser issues
have impacted initial customer experience
- Stations unavailable
- Partial fills
- Multiple fill attempts
- Incorrect billing/receipts
- Non-uniform filling process

- Require technical solutions for improved system integration,
component manufacturing and design

- Common design principles and industry standards for
customer-facing components



Station Status

Public Retail Stations

Costa Mesa (Soft
Opening)

Diamond Bar

Fairfax-LA (Soft
Opening)

Harris Ranch

Hayward (Soft
Opening)

La Canada Flintridge
(Soft Opening)

Lake Forest (Soft
Opening)

Long Beach (Soft
Opening)

San Jose (Soft
Opening)

" RUE ZERO CHARGING

Follow These 6 Simple Steps
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Station Testing and Validation

- Fueling performance

- Capitalizing on the successful validation and
ongoing auto OEM acceptance of HyStEP can
help speed station opening process

- California has identified a need for a station
performance certification program and ARB
staff working to develop

- Contaminant Detection

- In-line, real-time detecting device is needed immediately; would rely on

detection of “canary species” that indicate degraded fuel quality and allow
interruption of fueling service

- ARB working with DOE and National Labs on proposal; look forward to
being able to field test and deploy in the near future



Infrastructure at Scale w/ Private Investment

- June and December reports, considering various scenarios and with different
analysis methods, identify a need for station financing to break from
business-as-usual

- California’s AB 8 funds alone will be insufficient to meet the on-road FCEV
demand around 2020 with business-as-usual assumptions

Figure ES4: Need for Continued Station Investments and Increased Average Capacity to

Support Future FCEV Fleet, Given Business as Usual Assumptions in State Incentive Programs
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Outstanding Question: Production and Supply Chain

- Cost of hydrogen to the station
operator and at the pump are
primary concern for long-term
viability of FCEVs

ARB currently investigating the
supply chain of hydrogen
production in California to
identify opportunities and
challenges in reducing the cost
of hydrogen and increasing
renewable content

Medium and heavy duty
projects looking for opportunity
to co-locate light duty fueling
to reduce dispensed hydrogen
cost across sectors.

Real levelized cash flows ($/kg H,)

| Sales revenue 9.96 |
apital incentive

Monetized tax deductions _—0.5;8

Inflow of equity

Production incentives

LCFS credit

Incurrence of debt
Total cash inflow

Delivered hydrogen
aintenance expense

Equipment cost

Dividend payments

Rent

Taxes payable

Credit card fees

Sales tax

Interest expense

Cost of electricity

Retail price of H2 +20%

(7.96,9.96,11.95 $/kg)

Cost of delivered H2 +20%
(7.51, 6.26, 5.01 $/kg)

Capital incentives +10%
(1.8,2,2.25M)

Station capital cost £20%
(3, 2.5,25M)

Maximum utilization +10%
(67.5, 75, 82.5 %)

Station size +10%
(315, 350, 385 kg/day)

Construction year t1lyear
(2017, 2018, 2019)

Demand ramp-up *1year
(7,6, 5 years)

Production incentives +10%
(90, 100, 110 SK/y)

0.21
0.18

Profitability index

8




QUESTIONS




