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" UC Davis’ paper, “Analysis of a ‘Cluster’ Strategy for Introducing Hydrogen Vehicles in

Southern California,” defined clustering as coordinated introduction of hydrogen vehicles
and refueling infrastructure in a few focused geographic areas such as smaller cities (e.qg.
Santa Monica, Irvine) within a larger region (e.g. Los Angeles Basin).
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& Temporally Resolved Energy & Environment Tool (STREET) ET/LIZTH#TL
f=o STREET TRRARAT—LavDRBEAYT—2aVERET H-HIC. BFEA—N
—OTHiGT 5. BERE. BEIL—F BRFEAVIVRIVR  ERMEEELRED
EHERD, STREET &, a—HF—DKBERT—aVFIABEBOKRAT—ay
ANDKFRWBIEHE (BB — L EERBEZER) LD TES,

STREET I&. #1#i®D FCEV A —H¥—,LTHifFSN A3 2 =T1DF— Ty &R
EL. BHEHLEZEBLTC. OS2 =T/ AOBREAVI O REIUREFHELTz, ZhiC
&Y STREET (&, FCEV 2—H#—H 6 D URNTEETEDDIZHELRKFERT—Y
AVDHEMEZRELI-. &K 6 D EVOEFREIE, BIEHR. FSAN\—1TBIRE.
KFRYNT—=IHN—=REFYENT—IARMDNFTUAD LTEHSA TS,

REFERIE. AT—2a L 45 (U5 RE—IE5D) TH=(K 4. E5), ZDH
F(E, VSAEZ—KHDEEFEAVIVAEIVED 5~T%TKREHRBTHIEITHET
B, BN S5 DDISRAEI—NDEFEAII AV TSN 4 R LURTTIERT S
EMTELZN, 7—)—TRETA—,15521—F—D=_—X&Hm=TIZITBETHD,

MEAD FCEV 2—H—([FHVIVRAVEDESHFEEDE N KRAT—ay
FHBLTHY. BEEFHRE. BEANDY—ERRHED. FNOTIOATRERBIEL
W, A—H—IE AVIRAVEORARHRART—LaV ERILBRE TKRETE
L. REEHISELSITHBIEEZHFHLTLS,

KBERAT—2aVE RENMODETOEPEA—N—DE[IF—TUTHHRET,

FET o T B 247 24— (National Fuel Cell Research Center) /41 74 /b= FAZE 7 —/ N1 4
D,
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FCEV [& 250~400 YA LETTEDLE(TOBREEALIIZEFEBL TS, 11—
Y—IE. AVIVEORBELLTFCEV EAZEZLHIC. BEDBENEHHEEEA -
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® DOT National Household Travel Survey
http://www.bts.gov/publications/highlights_of _the 2001_national_household_travel_survey/
html/executive_summary.html
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% 2. FCEV B K- EBHIZE S KRRAT—LavOERTS5Y
& EPERT—aVBRE)° BMRTF—Sa$H '’ MAO FCEV # ™

2012 4 4 312
2013 8 9 430
2014 17 20 1389
2015 37 31 5,000-15,000
2016 68 FE=—XI= kS 10,000-30,000
2017 >84 HH=—XI-£E 53,000
2018 >100 FH=—ZI-LS >53,000

F EHBEA—HD—AADT U —FTIX, 12015~2017 £ |DEHEFLOHTEBIL TS, CDXKIE, CEC £
DIT—=92avTIZBITHBERICEDE, BHDOBEEHAITRLTLS, CORIE 2014~2017 FEIZEITEHKER
F—avhBEHEFEHHLEAT—ar BRENEREFRHLTOLS,

BHEIEA—H—(L. 2015 FLED FCEV ERLZEEL TS, KAA—FT YT TlE
FCEV lREESHZTFALTLSLOND . EFEDOHRFTEMIE. ZLOTER—RADE
R (FICI—HF—DEIR) KD LITBETARETH S, HLA—HF—H FCEV
WA+ RICEBALTHESD——XEFFHEL., SHICKRAT—av DRI T—IM
TR T RT—2avDNTH—IV AN AFERH-LTWSEELLNLHZEIZIE.
FCEV BRFEMIMESN DI EIZHD, 2015~2017 FIZEWTRETEIRAT— 3V
DL, FCEV RFFEBHICBWTIFEICEZ(V)T(HIL)THD,

J’& ¥ o ‘ 7 T ﬂ 2 ,_»'?-

 HF(L, B TREEEPNBRT—a M DAERT,

68 AL T—2a 2 Bt FAWIZH 1B EED FHEIEL THREA TS (2011 D FCV
For—HMkB)o BEMENBIT—23 (158 v IE) L, 2015 FEXICWBELRT—23>
DIN—FEL201T FEXIZBELGRIEEZHEIEE/LHDD, —DDAFEM VA FRL TS,

U BHBEA—H— DT —FDEEF (2015 ~2016 EDE HIZEHEIA TIEDT, BETE
A A—=CFFTED THB). Energy Commission, Commission Report. September 2011.
http://www.energy.ca.gov/2011publications/CEC-600-2011-006/CEC-600-2011-006-CMF.pdf
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2017 F£FTIZ 53,000 EM FCEV N ERTHELIZIGE. EMEHITTH5+5
BEBEFRVNT—IDHERT HHIZIE. &K 100 @Fﬁwx-r—/a/h\z\%t
HBH. COFREND FCEV EREBHEXZD-OIZ. AT—3>DEMPEEFR
T—2aVDEENLGRIBETH D,

2012 % 1 AIZ CARB AMEIRLE=4Y—Y
BR¥L 79 L vk (Clean Fuels Outlet: CFO)
REE, BEEA—H—IFRTS FCEV
EREHN. BEDODKRKEER (air basin)
TL1AE.HHNEA)IHIL=TIMNEFET?2
FEICELEZIGEICEKEINS, L\ ozA%
DERBHHLHERINANIX AVIVDEE
REHPWMAEL. FCEV EE(CRE5F
TR+ RHKFERBERT—2aVICB T ATREETER)EHRTHIIEN
BRSNS, LBLEELBENBREF IC—HT H55IE, 2017 F£XRFETITH 100 &Err
DAT—aAVvhNBETHD, CDIZEED 100 ERRDRAT—avElE, ¥IHAD 68 &
FTDRT—230 (AN—F(|ZELFERE) & BMMAT—32 (CFO AEKXRT 5.
FER—X([IHL-EHRE) DEEE LGS,

FCEV ZHGICERIEE-ODRELETNEFBEUIC KA DM IFREETERD
EEDN)RYERT—IHRIVIN)RIOBEEBTELSLANILETICR/IMET 2LELSH
%,FCEV BRALAVISEEIIFTAFTIVILETOCRATHY . RN DBETHD
(RTF—=2arDAr—3 i3 E) , LENFHBROFERZZRAL. TIEF A1 F3IUR%E
TILESEBIEHFRIELDD. ZOA—FRIYTERITLTUINKI LK, A THIL=ZT
WMONRRARET7—)—F7H TA2—1hi5 (FCEV EBAIZEA =15 Z8HLTLKZ
EERIT D, CNICIEBERET. TRTORT—IRILE MDD —F—yT e
SYRAVIRBEIZL S,

2 http://www.arb.ca.gov/fuels/altfuels/cf-outlets/cf-outlets.htm
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AT—IHRIFIZ&DE, 37 BRADRT—3vIE 2015 EFXTIZT7UREN, E
BAENDFETHY. TDRER. ILEFDAT—avhnFryvTELTED, BT+
IL=FH FCEV OHEABAMIENDERBEEZTLKEWSEEE R -ERC-HHF
FTEHLOITIE, COF Y TEEBDLIENTARTHD,

AB 118 #EL 1= CEC oD I77URIE. KFRRAT—avEBEA—D—EDIXRE
Dr7EBLT, EICEBARMNDERISEALTE =, COTOT S ALK, AT—13
VOARMERBICHEELEN, AT—avmEENBET L ER - RFERICIER
ISLTWEN, FEEBA—ND—TREVART—aVHREENERT HEENG
REIESLZIETELL,

AVIDREURIZHERT, KRAT—avE UT—ILYAR(FyFT7a28 D
BAROIAMEL BR-AVTHFUORERALEV ChoDEAE. EMIZIEIKSE
RFEICHITHEBEMIZENFIRAVIVOFBELLELT) [CE>THFZESNES,
LMLFEAKRRT—2a> TlE FCEV ERE#MMN DGO MY DR, B
BRI IR MEE R T HIEIETELGWD, HEART— 3> TEDRRE/KY
Mz E5EOICIE. Ao TATEENBETHIELLERE I TN,

WMWEBERAV O TATEEDOEBED O . CaFCP A2 /N —I[& Energy
Independence Now(EIN) # &2 EITH STz, EIN [T KRAVTFHRED AV
+ T4 THEEE (Incentivizing Hydrogen Infrastructure Investment) 1Z4EmL 7=,
EIN OA#HTIE. BBERLLFIFIZEITE BHo A ADRAT—3avDE
BOIARXMHR(ERIRL EAIRAMNLEATNS, ELIZHHFTIE. 2 2D1UE
VT4 D7 TO—F (BERIRMEFvv2T70—BR) DREDTT, 68 &
FIDAT— 3> DARNEEHELT=,

22



ERIRNR T TO—F L. BEDD
FURAN=ZXLTHD, 68 BRDAT—
DIAVERETAEOICHLELRRTERRB
DELERDHDEDIZ. HATIE,. IRT
DWERIRNER - AVTFHFURARE
(O&M XM H#EELI-(FRKRET SR
T—avDEARIARM, ERT—L3Y
D O&MaRK, f=ZL O&M AR K ZDULNT
(X, KERFTHEESEMN OM QRN EBZ DB EETEER),

Fryla- JO—BE77O0—F(E BEVWKRRT—2aviRBRICESTHE S
MBAo 2o T47 105, BERIE. KRAT—LavHRBICEELZRETHH.
AT—aviEEk(C [i’f/‘t’/T'fj[ EBXHWERZITAEIZHS, DX

. HOME, Fyyia70—0F 2 (5.
ERER. E€0REF)EFHh/\—L.
Fyla7O0—hIE(CERH#EL ., BR5E
MBOEHNINLDEREH/N—
TEBHLIIHLHFETHREISIND, 2
CDAT—L3rTlE,. Fyyazn
—BhRk & 3~5EfE (FCEV ALY %
= CKHBIZRASNSLSICHDET)
WHEBETHD, TOMDRT—ay (BEENMEVDIRIZ—IT—3VPEHMR
T—23V) Tl REDBIRSNDIETHRADBET, T 10 FURTHLHERE
ESND, COETILDEMIE. IRILF—FEXREREVEDTH-HTHY. &
EEINODHRER(AVIVAIVREZRE) L. TEBLE TR X vy aT70—%2F
IEFBELSTBEETILIZIBN TS,
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IKFERXAT—aVvRYI—oMDaRM

EIN DIKEATIFREDAVELTATEE I BEFILTIE, HLHERIRE,
BRE=E, REAMSEERELTLNS, XK 3 ITRTEIIC. R—=RXSAPF )L TIE,
BAEYAXDBE - FRAT—2av 03Iy R/ T, 2015 ERETICHIGFS
N3 FCEVEREBHEYR—ITHDIMLEBELREHKEEETELTLNS (X 3),

ETILTIX., RTFHILGEHT,. EHD FCEV ERH—T (&g . RE=x
70%EBRFEFIEE 3 FILkg ZIRFEL. 68 BATDKFRRAT—avRwybT—IEEIC
BEIHLORMEEEL=, 68 BRIDRAT—av BRICHELRI7URBEIL, X
IR 7 7R—FTIE# 6700 BRIV, FrviaT70—BIK7 7O0—F Tld 6500
BRILTH=. M7 IZFDHEETT .

Cash Flow Support: Capital Buy-Down:
$100m Total Cost $100m Fotal Cost
590m S90m
$80m S80m
$70m $65m S70m $67m
S60m S60m
$50m S50m
540m S40m
$30m S30m
$20m S20m
$10m $10m
S0m S0m @ 7 #—-\"‘jt/:l_?l:l—w]ﬁﬁ?ju—
® New Stations (Cash Flow Support) :::: ::::::: ll:,}!x';x ;lll'a)‘n'!):’r'l‘ .
W Existing Stations (O&M Support) W Existing Stations (O&M ‘mpp;ulé ;&ﬁx:z Fw] Eﬁ?ju _To)&iﬁ

R—XFAVDRETIE. ERIRMNIK 7 TO—FEX vy ao0—Bg77A
—FIXRILLRNILDEELELES, MIGHAIYBBHICERINNIE, Fryviaiono—
77O0—FDEFESNLYBE N (LYIEIRRNIZHY, T AMEAL AN IEERIRE
B 77R—FDIESHNBELHS, 68 BRDAT—LavrybkT—IDEETIE,. =
DONT7TA—FE5FHAHEDLEIBRELHD,

% 3. KRERT—2avDR—RARXMDRSE

AT—avREBERHESE EARIRE FMnERER
2014 BRI SRT—av BEBELODES 2L EBDEE
100-170 kg/day $0.9M _ $75k $100k
250 kg/day $1.4M _ $80k $117k
2015~2017 FIZBERSINDIRT— 3>
250 kg/day S0.9M _ $75k( S112k
400-500 kg/day $1.5M-$2.0M $81k $167k

3 http://Iwww.einow.org/images/stories/factsheets/ein_california_h2_infrastructure_cost.pdf
Y BE &R (Property tax ~ A I D 1%) DF=dDIZ, BB 5L VK EETE 250kg XT—3 204
400-500kg X 7—=>3> TIHEFEFIZEHNEL S,
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FCEV MOEREIX 2015 FEICHIRT 5 FETHH, HLI—H—H' FCEV i
N+RITHBLTEOD=_—XZHREL. SLITKRRT—av DRy T—I 0+
DT ARAT=2a3VONTA—IANFERBRLTWSLELONEIBZEICIE.
FCEV BRFEMIREN D EIT1 D, T DT, 2016 FHBEETITHRB T HRT—
VDT, TISDEEEEEL. FCEV lRGEEHIET=HIFEEICEE (D) T4h
W) THS,

MEBEHGKRFTEATS
DRBIE., EITHN—FRLE
BE2ELVS 2 DOERICIKE
95, Y18 FCEV HiZTl&,
BTER FCEV BAEMMER
[CREBEBRAT—2aVxFEZS
KiRIZHE->TIXLSHT FCEV
RENEINT 5= . KFKX
F—av hN—FNERIC

BELLD, COPWTIE. 68 BFADAT—LavEdEENAICKETENIE,. AY
YO RBAVRERBRDFIEMEE FCEV R EICIRBTESDITHREHN—FELS,
CONERYENT—OFTERIES-HIZRELZEBMI7UREE 6500 ARILTH
b

INODREERIRT DH=0I1.
AT—IRILAIEIOO—FTY
TIZIFREINTOENRADR
HITOEBELHD, FIZIE. FC
NRAFAHRBELTEELGE
BER-TLHFINTEY. X
MHBETIUOIo52HEFTHIL
MTES(FCEVEFCNAARDBEA
: - ZAIREIC T AMEREEMLT), 7
A—DVINGEDTT)r—23 3 fimERRL. KERAT—Ia o #RARICH
5945, F=AA—KRIVTDETIE. AUTAIL=_FTMONATIER-TI)—FE
RZEESOL KREMLEICEEMGREEZL-0T . AT —IFRILTF. ChoDE
REIC DN THGEAICEREL TUN T EM, FCEV EKFRT—L 3V HiBICEATS
ELVSRBENDRBRREEA BT OHICRARTHDHEEZTLVD,

RRIC.FERVEELGIELLELT AT—IRILA [TEIMIZHER 6500 BRIL
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DI7UREHERL. AT— a3V BREBICEDESIBAU U TATER BT H M EN
SEBICEZADIVENDH D, AO—KTyTIE, FCEV hig@E T HAFTER VT —2
BEOLEOOERERMHBL AT—IRIILAIZCOO—KIYTE2EERTHLETOE
BHAXEDOITBEBERT—30T7ATT7ERETI30TH S,

FCEV ¥XKFBEAVISTHBELL LEITA=HIZF. FNIZERIT AL LERAT—Y
RILE D#FEEREASHRL—2a B LIZIRERLALL,

A—k<y7NOFHorA—K:

www.cafcp.org/roadmap
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Governor’s Executive Order B-16-2012 regarding zero-emission vehicles,
Governor Jerry Brown, State of California, 2012
http://gov.ca.gov/news.php?id=17472

February 2009 Action Plan, California Fuel Cell Partnership, February 2009.
http://www.cafcp.org/sites/files/Action%20Plan%20FINAL.pdf

2012-2013 Investment Plan Update for the Alternative and Renewable Fuel
and Vehicle Technology Program, California Energy Commission, 2012
www.energy.ca.gov/2012publications/CEC-600-2012-001/
CEC-600-2012-001-SD-REV.pdf

Clean Fuels Outlet Regulation, Air Resources Board.
www.arb.ca.gov/fuels/altfuels/cf-outlets/cf-outlets.htm and
www.arb.ca.gov/regact/2012/cfo2012/cfo2012.htm

Incentivizing Hydrogen Infrastructure Investment, Energy Independence Now,
2012.

http://www.einow.org/images/stories/factsheets/ein_california_h2 _infrastruct
ure_cost.pdf

Progress and 2011 Actions for Bringing Fuel Cell Vehicles to Market in
California, California Fuel Cell Partnership, 2011.
http://cafcp.org/sites/files/CaFCPProgressand2011Actions_0.pdf
California’s Advanced Clean Cars Program, Air Resources Board
http://www.arb.ca.gov/msprog/consumer_info/advanced clean_cars/consum
er_acc.htm

How We Use Energy, The National Academies
http://needtoknow.nas.edu/energy/energy-use/

Petroleum & Other Liquids, U.S. Energy Information Administration
http://www.eia.gov/petroleum/

Fuel Cell Technologies Program, U.S. Department of Energy

http://www1.eere.energy.gov/hydrogenandfuelcells/accomplishments.html
Selling Hydrogen Fuel in a Pre-Commercial Environment within California.
California Department of Food and Agriculture, Division of Measurement
Standards, 2011. www.cdfa.ca.gov/dms/

Ryuichi Kitamura and Daniel Sperling, “Refueling Behavior of Automobile
Drivers,” Transportation Research Part A: General, vol. 21, no. 3, pp 235-245,
1987



http://gov.ca.gov/news.php?id=17472
http://www.cafcp.org/sites/files/Action%20Plan%20FINAL.pdf
http://www.energy.ca.gov/2012publications/CEC-600-2012-001/CEC-600-2012-001-SD-REV.pdf
http://www.energy.ca.gov/2012publications/CEC-600-2012-001/CEC-600-2012-001-SD-REV.pdf
http://www.arb.ca.gov/fuels/altfuels/cf-outlets/cf-outlets.htm
http://www.arb.ca.gov/regact/2012/cfo2012/cfo2012.htm
http://www.einow.org/images/stories/factsheets/ein_california_h2_infrastructure_cost.pdf
http://www.einow.org/images/stories/factsheets/ein_california_h2_infrastructure_cost.pdf
http://cafcp.org/sites/files/CaFCPProgressand2011Actions_0.pdf
http://www.arb.ca.gov/msprog/consumer_info/advanced_clean_cars/consumer_acc.htm
http://www.arb.ca.gov/msprog/consumer_info/advanced_clean_cars/consumer_acc.htm
http://needtoknow.nas.edu/energy/energy-use/
http://www.eia.gov/petroleum/
http://www1.eere.energy.gov/hydrogenandfuelcells/accomplishments.html
http://www.cdfa.ca.gov/dms/
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Systematic planning to optimize investments in hydrogen infrastructure
deployment, International Journal of Hydrogen Energy, Volume 35, Issue
10, May 2010, Pages 4652-4667, Shane D. Stephens-Romero, Tim M.
Brown, Jee E. Kang, Wilfred W. Recker, G. Scott Samuelsen

Ogden, Joan M. and Michael A. Nicholas (2011) Analysis of a “Cluster”
Strategy for Introducing Hydrogen Vehicles in Southern California. Energy
Policy 39 (4), 1923 — 1938.
http://pubs.its.ucdavis.edu/publication_detail.php?id=1534
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