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Overview of AB 8

_ - ARB annually reports to CEC by June 30
y Slgﬂed by - Current and projected FCEV fleet and station

Governor progress
. - Assessment of coverage and capacity
Brown In

- Recommended station placement

2013 - Recommended funding level (up to $20M)
- Recommended station technical specifications

- Allocates up

to $20M

annually for SR
hydrogen
infrastructure b

Network Development

Investment
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Hydrogen
fueling stations
are needed
ahead of FCEVs
to enable
market launch



With 20
Open-Retall
hydrogen
fueling
stations,
California has

launched a
nascent retall
station
network.
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Finding 1

Bay area sub- ,
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Finding 2
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As of June 17, 2015:

60 -

50 -

IS
o
Il

Number of Fueling Stations
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o o

*Stations not included in this count:
Oakland (transit only); Mobile Fueler; Thousand Palms (35MPa only);

51

H Open - Retail
B Under construction

= In permitting

Station Progress During June 2016 Evaluation

= Open - Non-Retalil
= Approved to build

M Finishing permit apps

Source: CEC and GO-Biz

= Fully constructed
Planning approval

M Establishing Site Control

Finding 2

Individual Station Projections
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Finding 3

Auto
manufacturers’
plans for 2020 EEEEeEwrry

43,600 FCEVs
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Finding 3

2016 Analysis Less than
50,000 @ Previously Reported

2016 Analysis More than 43,600 FCEVs
@ Previously Reported
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Finding 3

County-Based Survey and Analysis
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Finding 4

San Francisco,

serkeley anc g pen | s

surrounding
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Finding 4

- Harmonized CHIT and
CHAT assessments

- Auto manufacturer
surveys enabled
feedback on CHIT
assessments of county-
level market shares

- Used CHIT to assign
station capacities to
markets in and out of
host county

CHIT/CHAT Updates

Localized Targets
for Further Funding



Finding 4

CHIT Tool Review

Market
Assessment

- CHIT is a planning tool gHisn
intended to provide
general direction
indicating areas of
needed infrastructure

Low
Hydrogen Fueling Stations
[e]

- CHIT evaluates relative Coverage Gap
need for hydrogen e
infrastructure based on
a gap analysis between
a projected market and
current infrastructure
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Finding 4

CHIT Assessment Update for GFO-15-605

High Need

Capacity Need Small Station: 0.37
= Medium Station: 0.39

[ | High Need Large Station: 0.64

7] Medium Need

I Low Need

Low Need
Small Station: 0.15
Medium Station: 0
Large Station: 0

Medium Need
Small Station: 0.27
Medium Station: 0.32
Large Station: 0



Finding 4

Ongoing CHIT Improvements

- Consistent stakeholder
feedback to consider
garaging location and
driving patterns
together for station
placement

o

. LODES O-D and fe

TIGER/ITN to simulate

commuter routes and

determine traffic

intensity in analysis cells

- Significant parallel
processing effort

N Low



In order to meet the
expected hydrogen
demand in the
developing FCEV
market, the full $20
million in annual
funds should continue
to be utilized. With a
continuing projection
of capacity shortfall
around 2020, there is

Number of Vehicles

increased urgency to
identify opportunities
to maximize the
fueling capacity
leveraged by State
Investments.
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Finding 5

50,000
146,550
Additional x
40,000 Capacity Due to
Network

Utilization Rate
30,000

20,000

10,000

Hydrogen Capacity (kg/day)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

[ Expected Scenario: Fully Met Demand Beyond 100 Stations (December 2015 Report)
[ Expected Scenario: Fully Met Demand Including Private Investment Up To 100 Stations (December 2015 Report)
[ 1State-Funded Business As Usual

- — Estimated Hydrogen Demand
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Finding 5

2022 w/ 50 Current + 410 ProjecteJ:l Stations

Net: -5.2 mil kg/yr
-14,300 kg/day)

2019 w/ 50 Current + 16 Projected Stations

Net: 0.8 mil kg/yr
(2,100 kg/day)

2022 w/ 50 Current Stations

2019 w/ 50 Current Stations
TN Net: -0.3 mil kg/yr
N (-770 kg/day)
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Finding 5
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Finding 6

Learnings from [ s B s o ey
the first retail
stations
- - Station Status
h I g h | I g ht th e Public Retail Stations H70 H35

Costa Mesa (Soft

need for a &5 R Opening
" Diamond Bar
customer- - [—y-
Opening)

centric focus in | |

Hayward (Soft

planning and -y e fh

La Canada Flintridge

i m p | e m e nti n g ) ort Bez (Soft Opening)

Lake Forest (Soft
Opening)

@ Costa Mesa Station 4

h n © Newport Beach Stati
y r © UC Irvine Station
#  Neighborhoods

Long Beach (Soft
Coverage Extent Opening)

Sta t I O n S . I Costa Mesa Station, 9-Min San Jose (SOﬁ
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Finding 7

California has
successfully
confirmed station [ | |

perfO Fmance -k - =i Station Accepted

through early peLL L=
testing and . & -
certification

p rog rams. T h ese Tomorrow's .solution: HyStep is vehicle surrogate; operated by testing agency
Station Accepted

Today's Problem: Each OEM performs vehicle test fills to validate station

programs must be
further developed @

and supported by Liu G,

State agency

effo rts Source: Terry Johnson, Sandia National Lab, Pacific Northwest National Lab, and H2Tools



California’s
Low Carbon
Fuel Standard
(LCFS) program
offers
Important

revenue

potential to
hydrogen
stations.

Potential Hydrogen Sales (Million kg/year)
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Finding 8

Assumed Value per Credit $100

Carbon
Fuel Pathway Applicant Intensity LCFS Value ($/kg)
(gC02/MJ)
HYGNO009 LyTen 29.84 $2.30
HYGNO006 AC Transit 0 $2.66
HYGNO11 Fuel Cell Energy -0.82 $2.67
HYGNO0O08 LyTen -46.91 $3.22
1 100%
:
:
:
i
$ as%
1
______ + 33%
- - - i
---------- s
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2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Non-Renewable Hydrogen of 40 Projected Stations
Non-Renewable Hydrogen of 50 Current Stations
Renewable Hydrogen of Current and Projected Stations
— — SB1505 Renewable Requirement
= = SB1505 Private Station Enforcement Sales Trigger



DISCUSSION

For questions or comments, contact:
Andrew Martinez

(916) 322-8449
andrew.martinez@arb.ca.gov

Gerhard Achtelik
(916) 323-8973
gerhard.achtelik@arb.ca.gov



