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UC Irvine HRS (LA)

LK

KEERHILT

HEE : APCI

2015 h(CEMBICY =1 —7I)L&EH{E
(-40°CTL U —IL3)

e . o
;::u o P e u--:---l_ ol . _ ] | ?
# . i _E E

KERAF— 3 22 m;ﬁi :

HySUT KEGHS - FIRRMTIERES 40



=
Fountain Valley HRS (LA)
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HRS Location in North California

O i

L | Flnsewlle
Gl A §
INE2T ' ﬁﬂ_ﬁj ..d"'.-""" ?J!' b ,.-",.-bn
Healdsburg -y “Folsom’

U }ﬁ' . O—=+4f : .
Santa Rosa Trf CA

wAs West Sacramento HRS

| ,_.’_.IF % 1

i Napa | 1 Ejk Grove

N\ A 9

e )
AC Transit Emeryville HRS Ly | |- B

= R Stuclﬂun

T Ak
SFO =
(SFEIEZEH) Mn%estn
0

Turlock

Aol f:, i
Paley Al

.
u
\-.:-,-_.-,4..

HySUT KEMHE - FIRRHEMES 45




= S
West Sacramento HRS (Sacramento)
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RAY : NOWDHHA (NOWDHDIIB)

NC@GmbH (O Wasserstoff : k%
National Organization Hydrogen and Fuel Cell Technology

+  Government-owned company (100 %) funded in 2008

+  Co-financing by industry (project overheads) — EHIREE
«  Supervisory board] BMVBS (Chair) | EMWi, BMBF, BMU

« Advisory board: strategic controlling and development of programs

NOW
Program Management / International cooperation / Communication

Lighthouse projects Model regions

programs addressing market preparation

NOW 2 =

e e thi#t : 2014.6.19 DOE Annual Merit Review

HySUT KEM - FIRRHHEES 49



" S
RLY : NOWODHEWHA (Political Framework)

Political Framework for the Transport Sector

+ Share of transport in final energy consumption nearly 30%

+ Tripling of energy consumption in transport since 1960, even
five-fold increase in road traffic The Mobility and

Fuels Strategy of the
German Govermment

+ Goals of the German Energy Concept (2010) for Transport:
— about -10 % until 2020 of energy consumption
— about -40 % until 2050 of energy consumption (vs. 2005)

=» The Mobility and Fuels Strategy of the German Government?
outlines the way how to achieve these objectives.

=» Electrification of the drive train (BEV's and FCEV’s) is an J .
key issue to reach the targets! ST -

=» Targets only achievable with renewable power to
gaseous fuels.

=» Further increase of RE mandatory to achieve the targets. — _
=» Large scale storage for Hydrogen is inevitable. el e—

NOTW
o oy iift : 2014.6.19 DOE Annual Merit Review —
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R : 5BEE (CEP) =&

FH{E (H2Mobility) I T —XA\DIELT

Phased approach to a profitable commercial
Infrastructure ramp-up

R&D and
demonstration

Market preparation and validation Commercial ramp-up

When? = Since 2006 * For the next 5 - 10 years = Around 2020

Who? . wa ;;-j_,,?-i* = H, Mobility andMﬁ gp * H, Mobility and free mark%l

Goals * HRS technology up = Proof of HRS, FCEV technology, = Scaled nationwide HRS
and running and H, supply chain network to enable FCEV

* Costs significantly

Customer acceptance of FCEVs

mass take-up

reduced = Attractive business case for next ) Eroﬁtabfa, high-growth
phase usiness
NOW
a3 e i 8t : 2014.6.19 DOE Annual Merit Review T

HySUT
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" M
RLY : CEP./H2Mobility./ MBFFD# H&Hl
CEP & H2 Mobility — Expansion of
the filling station network in

Germany
German States 1T
—CEP ! H, Maobility
T (accociate CEP partners
] ) North Rhine-Westphalia, N b
,Getting the job Baden-Wiirttemberg, .1 he big picture
done! “ Hesse and others) _
Continuously build-up of H2- | Promote the expansion Framework requirements
stations, vehicle fleets, of the hydrogen for the economic build-up
standards infrastructure of a nationwide

H,-Infrastructure

-— e B : 2014.6.19 DOE Annual Merit Review —
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» 2003FEMNRNILY U TERSNTLNAFCVESEER,

S MM : Daimler(87& . FCBE®L) . Ford(28) . GM(208). VW (88) . F32(58). v ¥ (245)

KLY : CEP (Clean Energy Partnership) #IE

#20105F3R/: R34 mx &

BEl | - TS 3 v OERE Jx4 X | 2003~20074
. é%&;fg?%ﬁﬂ;@k R I KK EDSEE (BMW, JKFEICE/AR)
. a] BE7L a2 s AU A FPGKESHEDERE
 THRLX— BRI R B RBOREE AT i =
- . JxA 20084 ~2010
Hf'—F EURF R BT 11 s SAkNHRTOTIMZEMD,
" | 1% | Linde TOTALEnBW AL T — s
A Shell IH‘_n.r'drogen_ "ul"_attgnfa_lll Europe g igmgggﬁg%%t;‘sthjjhim° K
1% StatoilHydro,Air  Air Liquide,OMV ) igﬁmﬁﬁx{m”mﬁ)
HE)E | BMW GM/Opel « KERAT a0 OHE (BHE3~5E)
Daimler Volkswagen
Ford, IR{% Toyota %, &H ZT4X | 2011~2014%F
m » AN FETIKENAIIA LD EHE
ZEE | ARl E NI WTEER ‘ chﬁﬁ-&‘lzcvf\"zaﬂﬁal
CEPS MER g [ CEPGHRLT i T 7
;ﬂ B e i T TOTAL ($8430)
| R = SESCOER
: rTDTAL(E#} T (R e e M ST
' 5. =2 n‘k.\,.__. : I . .
= SR o ﬂ"- O TR “"_‘:;' TDTAL(ﬁE] \-ﬁ;}
Moy T i o, Shellfﬁiﬂl R

il : 2013.7.26

IR B BEBEARFEERRERER (ILRX A T5%E)
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RAY : CEPIC&H TS FCVEELER

Clean Energy Partnership — FCV Fleet f/zEfP
e | T O | e el | € | B & |Ovoonaan | teeves | [ SN ‘j TOVOTA | wormmeais. 5 | VOLRRAE  pomwstnsyaom bt @D

Planned fleet of Fuel Cell Vehicles and buses

« 90 Daimler B-series F-CELL

« 20 Opel Hydrogen4

» 8 Volkswagen Touran, Caddy, Tiguan HyMotion, Audi Q5-HFC
» 5 Toyota FCHV

« 2 Honda FCX Clarity

« more car manufacturers are planning to join the CEP

« > 10 EvoBus fuel cell buses in Hamburg, Stuttgart, Karlsruhe
Buses with Hydrogen-ICE in Berlin

* -

ii# : 2013.6.24-26 International Workshop on Hydrogen Infrastructure and Transportation
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R4AY : CEPIC&HITSFC)\AEREER
Clean-Energy Partnership———— = D

16 buses in public transport

{ | 1? Germany

Kiln

jue Braqk bt
L um aim klgin
- ” X
et b s Conka repul
Crech Repu
ol

it : 2015.6.24-26 International Workshop on Hydrogen Infrastructure and Transportation
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RALY : CEPICHIFTDKEAT—>3>
Current Hydrogen Refueling - CEP

—

—— e —

Stations (HRS) in Germany ——

Hamburg,
Bramfelder
Chausses
Shell

N Hamburg,

Key achievements

= Safety of stations
proven

*  Refueling
standards agreed

= Storage and com-

— frebuild ongaing} pressor
technology tested
Stuttgart. rl\w Barii )
E& EnBW iz RN * H, supply chain
. tested

= Bugs of station
technology
eliminated

Publicly Accessible
Hydrogen Refueling
Stafions in Germany
{GH2, 700 bar)

Karisruhe,
EnEi¥

- Karlsruhe,
KIT jonty 350 bar;
upgrade planned)

SNOW

=B b Hig8 : 2014.6.19 DOE Annual Merit Review = =
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RAY : CEPDOSEDHRSETE

Germany to expand nationwide network of hydrogen

filling statiﬂns[fmrn 15 to 50 by 2015

June 20® 2012

v :: L]

...:l:? = 3 __.-Er H"\.

* joint Letter of Intent to expand the network of hydrogen filling
stations in Germany
= sgigned by the German Ministry of Transport, Building and Urban
Development (BMYVES) and several industrial companies
* part of the National Innovation Programme for Hydrogen and Fuel Cell
Technology (MIP)
* gverall investment more than €40 million {LUSE51 miflion)
« market-relevant testing of fifling-station technology
« gnsure a needs-driven supply for fuel cell vehicles
« coordination by NOW GmbH in the frame of the Clean Energy
Partnership (CEP)

$ Frgem! Minismy
; of Tramgporl, Buiding
’ prd Uvban Oeezlogmant

- = P
G'EP .10 facifitate market introduction for
— fuel cell vehicles] we need a hydrogen
— station nefwork covenng and
Sl il connectimg the metropofitan regions.®

Cir. Peter Ramsauer, Federal Minister for
Transport, Buidding and Urban Development

8t : 2013.6.24-26 International Workshop on Hydrogen Infrastructure and Transportation
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T

[
-

Progrﬁamp p’ CEP (nip

Plan 2. Term 2015

a3 a4 ‘ a1l a2 a3 a4 | a1 a2 a3 Q4 |
2014 2015 2016

it : 2015.6.24-26 International Workshop on Hydrogen Infrastructure and Transportation
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RAY : BREICOITTZCEPDEERT

Work groups for inspecting filling

stations

CEP

- H,, filling H, quality Leak test filling system
calibration of the hydrogen

Work group
Participants

[Managemani]

Modelled an

regard to refusliing

{pressure and
temperature)

(2 lmell—] @ | [(=:]mo|

T~ 'E' IDMMJ_ER

EnBW

i
WRTTEMRELL —_

SAE 26071 /CSA 4.3 ¢

inspect filling stafions with  Take samples of hydrogen at  Lesk lest of nozzle, hose
and tear-away coupling fiow measurement

filling stations and subject
them to analysis/Aesting

@ |
2 |

v (D - (Y — | DﬂlMlEILI
- it - | I -
m YVOLKSWAGEN |

DAIMLER "“”““! i

SAE 2719 /ASTM SAE 2600

[} ]
L —
—

{H#t : 2014.6.19 DOE Annual Merit Review
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R-AY : H2 Mobility D&E)
o o ~ H,Maobility
In-depth analysis investigating the potential
development of a hydrogen infrastructure in Germany

H. Mobiiit \ H; Mobility 3 EE Mobility ; Negotiations R Market '\\\
g ) business case st i for founding preparation )
setup ; / implementation aa . ; /
(joint study) /_plan (joint study) joint entity and validation
Main achievements H, Mobjlity coalition objectives
| N |
Memorandum of Consistent HRS Design of joint entity Negotiate joint Start HRS rollout in
understanding and FCEV ramp-up | structure outlined entity agreement (Germany via the CEP
for H, Mobility scenarios for . - :
signed Sep 10, Germany agreed Business case calcu-| | Win _(Qew} H, Synchronlze HRS
2009 in Berlin Iatgd and mp!gmen— Mo_blhty members | Jrollout with FCEY
tation plan outlined \as investors ramp-up

S/

Partner: O R — iET:I_:

DAIMLER .ﬁln LICILIDE |

Torau = 0 MV

Associated Partner:
BMW G @ (> nowen ©  _NOW

NISSAN GROUP HYUNDORAI KIA MOTORS TOYOTA ey
NOW
e thipek s il tH8 : 2014.6.19 DOE Annual Merit Review 2 -
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" M
RLW : H2 Mobility®Action Plan (BRHRSOD:HHE)
H2-Mobility action plan through 2023 H, Mability

DATMLER o .u.m LICWIDE | '..‘r
o oMV

Air Liquide, Daimler, Linde, OMV, Shell and
Total agree on an action plan for the construction
of a hydrogen refueling network in Germany.

Targets:

+ 400 HRS until 2023 ( 100 HRS until 2017).
= 350 mio. € investment.

* Max. 90 km distance between two HRS at
the motorway.

¢« 10 HRS in each metropolitan area.

H, Mobility

SNOW

= s s i : 2014.6.19 DOE Annual Merit Review -

i
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<&&> RAYREIDFEEDEH

Utilise Surplus Wind Energy via Hydrogen in the
Northern Part of Germany

« Geological opportunities for salt caverns only : .
in the northern part of Germany. B W MY

» Highest share of wind energy in the northern A
part of Germany

« Lack of grid connection between north and = ; Q -
south. - ' - =

= Storing the excess wind energy in the
northern part is crucial.

SNOW

s e i i : 2014.6.19 DOE Annual Merit Review 2 =

Aavamempecher | Endgan B Faghin. Maersoicroiukle. Fussigges
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<&E> RNFEDKFEAL > T SDEFEFAH (Nowzxes)
Scenano Tfor the-development W

- HRS infrastructure

2015 2018

8t : 2015.6.24-26 International Workshop on Hydrogen Infrastructure and Transportation
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Current Hydrogen Refueling CEP

Stati HRS) in G ~——
o R —— REGChEYBILTG

b
Berfin,
: | B He-im:mEe
) . A% LURCEN B | indeTotal
= ') '
. _._ JA—\ Herlin,
//7\\ L Key achievements
- ?ﬂaﬁ;&eﬁﬁﬂ —2 = Safety of stations
- S Fublicly Accessible proven
Hydrogen Refuelin . '
Sfa-ﬁcrn: :1 Gennani 1 REfLEiII"Ig
(GHZ. 700 bar) e standards agreed
= Storage and com-
pressor
technology tested
* H, supply chain
tested
= Bugs of station
technology
elimmnated

Total fonfy LH2,
rebuid ongoing)

) Karlsruhe,
KIT forly 350 bar;
upgrade planned)

¥ : 2014.6.19 DOE Annual Merit Review
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Sachsendamm HRS (Berlin)
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