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1.1 INMOERIRR(SE)

F1-1 2017.1022 BREBHPOEAKEZERT—I a3V

BE|RAT—avs 3] B BEE FEMEE  |feh ke/B 240
1 |West Sacrament 1515 S River Rd Yolo Linde 2015, Q2 350|F 7Y A+ i&oKEnE
2 |Diamond Bar 21865 E Copley Dr Los Angeles Air Products 2015, Q3 180|479 A+ BE&EHZE
3 |Coalinga 24505 W Dorris Ave Fresno First Element 2015, Q4 180|479/~ BEEEE
4 |San Juan Capistrano |26572 Junipero Serra Rd Orange Linde 2015, Q4 350|479 A+ RoKEIE
5 |UC Irvine 19172 Jamboree Rd Orange Air Products 2015, Q4 150|479 4+ EE&HE
6 |West LA#2 11261 Santa Monica Blvd Los Angeles Air Products 2015, Q4 180|479/ EX&EE
7 |Costa Mesa 2050 Harbor Blvd Orange First Element 2016, Q1 180|479 A+ BEIEHZE
8 |[La Canada—Flintrodge |550 Foothill Blvd Los Angeles First Element 2016, Q1 180|494+ EE&EH*E
9 |Lake Forest 20731 Lake Forest Dr Orange First Element 2016, Q1 180|479 A+ BEE&EHZE
10 |Long Beach 3401 Long Beach Blvd Los Angeles First Element  |2016, Q1 180|A J7H A~ EEHIE
11 |San Jose 2101 North First St Santa Clara First Element 2016, Q1 180|479 4+ BEEE=E
12 [Santa Monica #1 1819 Cloverfield Blvd Los Angeles Air Products 2016, Q1 180|479/ BEIEHZE
13 |Saratoga 12600 Saratoga Ave Santa Clara First Element 2016, Q1 180|479 0+ BEEHIE
14 |South San Francisco [248 S Airport Blvd San Mateo First Element 2016, Q1 180|479/ EX&EE
15 |Campbell 2855 Winchester Blvd Santa Clara First Element 2016, Q2 180|477 Y/ EEHI=E
16 |Fairfax 7751 Beverly Blvd Los Angeles Air Products 2016, Q2 180|479/ BEHEE
17 |Hayward 391 West A St Alameda First Element 2016, Q2 180|494+ SEEHE
18 |[Santa Barbara 150 S La Cumbre Rd Santa Barbara First Element 2016, Q2 180|479/ BEIEHEIE
19 |Mill Valley 570 Redwood Hwy Marin First Element 2016, Q3 180|479/ BIEE=E
20 |Truckee 12105 Donner Pass Rd Nevada First Element 2016, Q3 180|427 Y/~ EEHI=E
21 |Playa Del Rey 8126 Lincoln Blvd Los Angeles First Element 2016, Q3 180|479/ BIEHE
22 |Anaheim 3731 E La Palma Ave Orange Air Liquide 2016, Q4 100|422 YA+ SEHHE
23 |Hollywood 5700 Hollywood Blvd Los Angeles First Element 2016, Q4 180|409 4+ EEHE
24 |Woodland Hills 5314 Topanga Canyon Blvd  |Los Angeles Air Products 2016, Q4 180|479/ EE&EE
25 |Del Mar 3060 Carmel Valley Rd San Diego First Element 2016, Q4 180|479 A+ BEIEHZE
26 |Riverside 8095 Lincoln Ave Riverside ITM Power 2017, Q1 100|A>H Ak BEXRHHE
27 |Lawndale 15606 Inglewood Ave Los Angeles Air Products 2017, Q2 180|479 A+ BE&HE
28 |South Pasadena 1200 Fair Oaks Ave Los Angeles First Element  |2017, Q2 180|A 7H A~ EEHIE
29 |San Ramon 2451 Bishop Dr Contra Costa Linde 2017, Q3 3504 7Y A+ iRoKEE
30 |[Torrance 2051 W 190th St 2017 Los Angeles Shell 2017, Q3 140\ 7H Ak 184T54>
31 |Fremont 41700 Grimmer Blvd Alameda First Element 2017, Q3 180|479 0+ BEEHIE
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1.1 INMOERIRR(SE)

F1-2 2017Q4~2020|FAEKRAADERHAKRAT—3Y

HFE | AT—av4 £ #B EEE X |fEh ke/B 347
32 |Ontario 1850 Holt Blvd San Bernardio Ontario CNG St. |2017, Q3 100|A 9 M BROHE
33 |Thousand Oaks 3102 Thousand Oaks Blvd Ventura First Element 2017, Q4 180|A 7H A+ EEHE
34 |Woodside 17287 Skyline Blvd San Mateo HTEC 2017, Q4 140|479 (4 SEHEE
35 |LAX 10400 Aviation Dr Los Angeles Air Liquide 2018, Q1 180|479 M4+ BElE#E
36 |Palo Alto 3601 El Camino Real Santa Clara Air Liquide 2018, Q1 180|A 7H A+ BEHE
37 |Rancho Palos Verdes | 28103 Hawthorne Blvd Los Angeles Air Products 2018, Q1 180|A 7H A+ EEHZE
38 |Santa Clarita 24551 Lyons Av Los Angeles Air Products 2018, Q1 180|744 SEHE
39 |Burbank 145 W Verdugo Rd Los Angeles H2 Frontier 2018, Q4 100|A > S Ak A&
40 |Mountain View 830 Leong Dr Santa Clara Linde 2018, Q4 350|479 Ak RKEIE
41 |Berkeley 1250 University Ave Alameda Shell 2019, Q1 360 b S
42 |Campbell #2 337 E Hamilton Ave Santa Clara First Element 2019, Q1 310 b N
43 |Citrus Heights 6141 Greenback Ln Sacramento Shell 2019, Q1 360 b N
44 |Huntington Beach 16001 Beach Blvd Orange First Element 2019, Q1 310 P SN
45 |Irvine 5333 University Dr Orange First Element 2019, Q1 310 P NS
46 |Oakland 350 Grand Ave Alameda First Element 2019, Q1 310 P N
47 |Sacramento 3510 Fair Oaks Blvd Sacramento Shell 2019, QT 360 ROR
48 |San Diego 5494 Mission Center Rd San Diego First Element 2019, Q1 310 ROFK
49 |San Francisco #1 551 Third St San Francisco Shell 2019, Q1 360 RO
50 [San Francisco #2 3550 Mission St San Francisco Shell 2019, Q1 360 RO
51 |San Francisco #3 1201 Harrison St San Francisco Shell 2019, Q1 360 RxFE
52 |Santa Monica #2 1866 Lincoln Blvd Los Angeles First Element 2019, Q1 310 DK
53 |Santa Nella 12754 State Hwy 33 Merced Air Liquide 2019, Q1 180 ENOFK
54 [Sherman Oaks 14478 Ventura Blvd Los Angeles First Element 2019, Q1 310 P A
55 [Sunnyvale 1296 Sunnyvale Saratoga Rd |[Santa Clara First Element 2019, Q1 310 b A
56 |Walnut Creek 2900 N Main St Contra Costa Shell 2019, Q1 360 b /N
57 |Emeryville 1172 45th St Alameda Linde 2019, Q2 290 b N
58 |North Hollywood 5957 Vineland Ave Los Angeles HyGen 2020, Q3 130|A 251+ BRH R
59 |Orange 1914 East Chapman Ave. Orange HyGen RE 130|A > M+ BRH R
60 |Rohnert Park 5060 Redwood Dr Sonoma HyGen RE 130|A > 1+ BERHER
61 |New Port Beach 1600 Jamboree Blvd Orange Shell 2012, Q3 100|A YAk i&KEE
62 |CSULA 5151 State University Dr Los Angeles CSULA RE 60|A A BRHEE

& unv_i H{# CARB 2017 Annual Evaluation of Fuel Cell Electric Vehicle Deployment and Hydrogen Fuel Station Network Development August 2017, CaFCPE #1%H &(ZIXH—F1ERL 9
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MM REDKRRAT—3v

DOE (Department of Energy. EfiTzN¥—#)ckDE. MM AN TRRETIZ20(EEHE4. JEFA16) .
BRHLETEEEFH I REFBEARB TG,

z1-4 H)ITHIL=_F7MHNTHRETDKERT—3

B2 (27— g EEE e " CE- I P
1 SunITIydro = V\(allmgford Walll'ngford QR FHk 2010/10/22| % A
2 |Torrington Tri-Gen Torrington 2015/1/15|3EE
3 |National Park Service — Brentwood Maintenance Facility Washington <2 kDC 2016/6/13|IEREFH
4 |Air Liquide — Research and Development Center Newark TS59IT 2007/1/1|3ERE A
5 |Hickam Air Force Base Honolulu 2016/4/5|3E% FH
6 |Hawai'i Natural Energy Institute — US Marine Corps — Kaneohe Marine Base Kaneohe Bay NTA 2014/11/1|3EEE A
7 |Blue Planet Research Kailua—Kona 2016/3/15|3FEE FH
8 |Hawaii Center for Advanced Transportation Technologies Honolulu 2017/2/1|3EEE A
9 |Gas Technology Institute Des Plaines A1)/ A 2007/4/1|3EEE A
10 [Nuvera Corporate Headqularters ' Billerica 2 F oty 2008/8/11|&
11 |Massachusetts Bus Transit Authority — Charlestown Bus Garage Boston 2016/1/30|3ERE A
12 |Ford Sustainable Mobility Transportation Laboratory Dearborn A 1999/1/1|3EE A
13 |Mass Transportation Authority Grand Blanc Alternative Fueling Center Flint 2012/5/21|3EEE
14 |Town of Hempstead — Department of Conservation & Waterways Point Lookout |Z=a—3—% 2009/10/15|3E7E A
15 |Ohio State University — Center for Automotive Research Columbus 2017/3/24|3ERE
16 |Dull Homestead Inc — Energy Visitor's Center Brookville FiNAF 2010/10/5|3ERE A
17 |Clean Energy — Stark Area Regional Transit Authority Canton 2016/9/26|3JEE
18 Citylof Columbia Colurlnbia.a 9 AOSAF 2017/6/1|#& A
19 |Applied Research Center Graniteville 2011/2/11 |
20 |Gas Technology Institute — University of Texas Austin Austin T¥HR 2007/2/22|3EE

& IXUT—F Hi B : https://www.afdc.energy.gov/fuels/hydrogen_locations.html
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FY2017F®: 208 AFIL FY2017F&: 178 ARIL FY2017F 208 AFIL FY2017 FE:2.58AFIL FY2017 F®:18EHAFIL
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I\ g FY2017F&E:75BAFIL
| | | | | |
PON-09-608 PON-11-609 PON-12-606 PON-13-607 GFO-15-605 GFO-17-601
Program Opportunity Notice Program Opportunity Notice Program Opportunity Notice Program Opportunity Notice Grant Funding Opportunity Grant Funding Opportunity
2010.10.21 HEHGRTE || 20125 HIRRE Gl — 2013.4. 111 RRRE 2014.5. 14 IRRTE 2017.2.173RIRRTE | | 2017.8.30 2 EFAA
#4%8:4$15,718,934 || ##:$18,700,000(s @~ || HA%E:$11,999,172 #A%8: $46,625,491 f%8:$32,282,710 EEHE
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13@mmenE MY ATF—>a B0 HEAEE GFO-15-6050f)

SREWHL)  wa ERIZRENSSULUA, 11 BEREICS77.917/St-BOrE05747
(300kg/dayDiE& )hsY. BAIEIF205 B 58/ T$2,337,500/St,
BE - ATTFAHBIE : $388$300,000/St&5ERTHE.
SR ETAS (BB ABERA )Y SIL—LavIiC B OXERNSABE.
180ka/ AL E. BETTHEKEES 3% E. 120/ LS, 58/ hrESTBEEOREME,

F1-7 Z{EHBIE (300kg/day Ll EDIFE) x1-8 FREIE TR EWHEBRT—avDIER)
. A s s )
B‘Hl-’gﬂ il';]ca) AT 4T TREA San Francisco 2
= $/St-A Berkeley/Oakland/Walnut Creek/Pleasant Hill 2
Greater LA/Sherman Oaks/Glendale/Pacific 1
26-ALLE  $1,870,000 N/A 70% Palisades
San Diego/La Mesa 1
257 A $1,947,915 $77,915 5% Torrance/Manhattan Bch/Redondo Bch 1
24+ B $2,025.832 $77.917 75% South San Diego/Coronado 1
Pasadena/San Gabriel/Arcadia 1
237H $2,103,749 $77,917 80% Long Bch/Huntington Bch/Buena Park/Fullerton 1
224 $2,181,666 $77,917 80% SEIEL CliL 1
Irvine/Tustin 1
2147 A $2,259,583 $77,917 85% San Mateo/Palo Alto/Cupertino/Campbell/San Jose 1
204 A $2.337.500 $77.917 85% Sacramento/Carmichael 1
San Clemente 1
H B8 CEC TAlternative and Renewable Fuel and Vehicle Laguna Beach 1

Technology Program Light Duty Vehicle Hydrogen
Refueling Infrastructure Application Manual 12016. 7 &Y
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First Element. Shell. Air Liquided®3%t.

51-9 GFO-15-605THRIRDIKFERT— 3>

F1-10 FXRERIDERIE

Air Liquide

Shell 10 7
First Element 36 8
Hydrogen—XT 23 0
HTEC 9 0
Ever Fuel 10 0
StratosFuel 8 0
ITM Power 5 0
Air Products 1 0
Z Dt 3 0
A&t 111 16

KESALI=Shell

28
23

95

DFEEEHKXEL),

Lyq. e 3

EXxE 1l BN AI%E BEREFERE &&t
Air Liquide Advanced e ~|12754 State Highway 33, Santa Nella,
1 Technologies U.S. LLCOleI_.lqulde CA 95322 $1,712,461 $733,912 $2,446,373
551 Third Street, San Francisco,
2 CA 94107 $2,337,500 $1,634,213 $3,971,713
3550 Mission Street, San Francisco,
3 GA 94110 $2,337,500 $1,634,213 $3,971,713
1250 University Avenue, Berkeley,
4 GA 94702 $2,337,500 $1,634,213 $3,971,713
Equilon Enterprises LLC 1201 Harrison Street, San Francisco,
5 | (d/b/a Shell Oil Products US) |CA 94103 TR DIEL2IE BT
2900 N Main Street, Walnut Creek,
6 @ CA 94597 $2,337,500 $1,634,213 $3,971,713
3510 Fair Oaks Boulevard, Sacramento,
7 CA 95864 $2,337,500 $1,634,213 $3,971,713
6141 Greenback Lane, Citrus Heights,
8 CA 95621 $2,337,500 $1,634,213 $3,971,713
9 ;?2;2 Ventura Boulevard, Sherman Oaks, CA $1905.285 $635,005 $2.540,380
1296 Sunnyvale Saratoga Road, Sunnyvale,
10 CA 94087 $1,950,285 $650,095 $2,600,380
1866 Lincoln Boulevard, Santa Monica,
11 CA 90405 $1,882,785 $627,595 $2,510,380
12 350 Grand Avenue, Oakland, $1,972,785 $657,595 $2,630,380
) CA 94610
—FirstElement Fuel, Inc. 16001 Beach Boul 4 Huntington Beach
each Boulevard, Huntington Beach,
13 e FUEL CA 92647 $1,882,785 $627,595 $2,510,380
5494 Mission Center Road, San Diego,
14 CA 92108 $1,875,285 $625,095 $2,500,380
337 East Hamilton Avenue, Campbell,
15 GA 95008 $1,972,785 $657,595 $2,630,380
5333 University Drive, Irvine,
16 CA 92612 $1,897,785 $632,595 $2,530,380
#aEt $33,414,741 $17,286,663 $50,701,404

QX IXUY—F

H#2 CEC TREVISED NOTICE OF
PROPOSED AWARDS

Alternative and Renewable Fuel and
Vehicle Technology Program 12017.3.16
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1) HiB& CARB 2017 Annual Evaluation of Fuel Cell Electric Vehicle Deployment and Hydrogen Fuel Station Network Development August 2017,
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1)CARB 2017 Annual Evaluation of Fuel Cell Electric Vehicle Deployment and Hydrogen Fuel Station Network Development August 2017
2) CARB California’s Advamced Clean Cars Midterm Review Appendix D
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3.1 FChIv7 FCh7v7&AlICkIT7-CaFCPOE)E

M EFFT California Sustainable Freight Action Plan %3813 T
CaFCPI&I Medium and Heavy Duty FC Electric Truck Action Plan &% €.
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NREL (National Renewable Energy Lab.)
ANL(Argonne National Laboratory)
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LBNL(Lawrence Berkeley National Lab.)
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PNNL(Pacific Northwest National Lab.)
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SRNL(Savannah River National Lab.)
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=5 AT—avs EEE 24T BAEARE | ES AT—av% EEE 247 BAEAlHE
1|West Sacrament Linde TR IK EiE 33% 17|Hayward First Element EEEhE 33%
2|Diamond Bar Air Products =X EiiE 33% 18|Santa Barbara First Element B EEiE 33%
3|Coalinga First Element = EShE 33% 19|Mill Valley First Element B EsiE 33%
4/San Juan Capistrano Linde TR IK EfiE 33% 20|Truckee First Element B EEix 33%
5/UC Irvine Air Products = EShE 33% 21|Playa Del Rey First Element B EsiE 100%
6|West LA#2 Air Products = &= 33% 22|Anaheim Air Liquide = [EEiE 33%
7/Costa Mesa First Element B EShE 33% 23|Hollywood First Element B EsiE 100%
8|La Canada—Flintrodge First Element = X EiE 33% 24|Woodland Hills Air Products B EEhE 33%
9|Lake Forest First Element BEEIE 33% 25|Del Mar First Element BEEZE 33%
10/Long Beach First Element = X EiE 33% 26|Riverside ITM Power ER 2 100%
11/San Jose First Element B E&#iE 33% 27|Lawndale Air Products B EEiE 33%
12|Santa Monica #1 Air Products = X EiE 33% 28|South Pasadena First Element BIEEE 33%
13|Saratoga First Element B E&#iE 33% 29|San Ramon Linde TRIKEIE 33%
14/South San Francisco First Element = X EiE 33% 30|Torrance Shell INATS5A 33%
15/Campbell First Element B E&#iE 33% 31|Fremont First Element B EEiE 33%
16|Fairfax Air Products B E&HihE 33%
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-100% B A EE/KFZDEEE 1000kg/B L E
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Hi B8 : CEC Presentation - Alternative and Renewable Fuel and Vehicle Technology Program 2017.7.28
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Hi B8 CEC ARFVTP Hydrogen Refueling Infrastructure and Biogas Production Projects
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ERONAAHRAKBDAFTHEEIL1,643Ft/H. FCV300A B R ESLIEEL,
FOHT, MMISLLRBINNAAHRART vl DE VB,

RA-4 ERDNAFIKFRRTU v

RA-5 MM TAFRILBELGNAFHRX
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RFoivLeray | 'REoiv)lekzk R 1255 AFAlHE
&R Ft F FtF KE VE HRTE

28 |AFHRE| &8 |AFHHE Los Angeles CA 10,000 23
BEK B EL 2,339 1,927 618 509 HEKALIEER(®E  |Orange CA 3,500 11
18 37 #h (Landfill) 10,586 2,455 2,795 648 San Diego CA 3,800 29
N HE AR 1,905 1,842 503 486 Los Angeles CA 27,400 3
TiH8EK 1,158 N/A 306 N/A Y (Landfll)  |Orange CA 19,000 1
&t 15,988 6,224 4,221 1,643 Stanislaus CA 13,700 1
Alameda CA 13,000 2

Hydrogen Potential From Gaseous Biomass Resources Tulare CA 21,700 -

Total kg of Hydrogen per County, Normalized by County Area Merced CA 12’500 _

Stanislaus CA 9,300 -

Kings CA 7,500 -

TOHAHEIE Kern CA 5,700 -

Fresno CA 5,600 -

San Bernardino CA 5,000 -

San Joaquin CA 5,000 -

Los Angeles CA 9,800 -

Orange CA 3,400 -

a San Diego CA 3,300 -

< Tk Santa Clara CA 1,800 -

) - Riverside CA 1,800 -

- ,, v :NREL San Bernardino CA 1,700 -

W) S0 COBHGEE TRk F L V1T H R

Hi# : NREL Renewable Hydrogen Potential from Biogas in the United States
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AA. KBXEFNLATAENBLDOERF vV EHED,

EEICREFIZNIIPER

F4-6 XK BEUREKFDRTUUVIL

IEH INMATRX EWa) N\Cwin
i @& [EH 417-1,192Mtons |50,000TWh 400,000TWh
BT T 2wl @k=E 30-80MMT 1,100MMT 8,700MMT
FCV50 RS EE @& R$l 114Mtos 460TWh 460TWh

Hydrogen Potential From Utility-Scale Photovoltaic Resources
Total kg of Hydrogen per County, Normalized by County Area

Hydrogen Potential From Onshore Wind Resources
Total kg of Hydrogen per County, Normalized by County Area

Hydrogen Hydrogen
(Thousand kg/sq. kmvyr) (Thousand kg/sq. km/yr)
. 250 - 360 . 1.000-2370
B 100 - 250 I 500 - 1,000
I 50- 100 250 - 500
10- 50 100 - 250
0-10 0.1-100

0 0

b
tental
- o ics is tracking h
T s analyss represents potential generation from al 8t 0 degree Mt om horizontal,
. ] onshore turtines at 80 m height above ground e ' ludes e
D with a por nsity of 5 MWisq km It excludes .".NREL nd use areas, with s . .NREL

environmental and land use areas, and areas - emaining areas must 139 km et

. . with siope > 20% oy ? 1 by

Mar 2012 Feb. 2012

X4-5 €XDELERDKEREFETYT H4-6 £KDKBEHKRHEFETYT

» BRI K D FERE L (oK BN NS 1) =

w un'&_; Hi# : NREL Renewable Hydrogen Potential from Biogas in the United States 45
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5.2 AF—a BE

(D) AT—2a @RICFRAD NS~ 80T 3 HIX A

ATF—2ay @R eI, AHJ1)(The authority having jurisdiction)¥IBf2 A< T,
R, RBE. TOHEOESHICTS B Zh3ET06E0,
Rl HBESRE. DERETHO>TETIRETII LY,

1) AHJ:The authority having jurisdiction BB THDIEER[LE ]

BETIERHDEITHY . BROHBBEIIRSLL KBRRT—aVDIEEILERR. BRB. SimitER.

BIREEHZBBAREIC, T, BRGHT — BB HEIN—IZE>TEEL> TS
2) KFRICOWTEICEHBIENE OKRARAT— 3 ¥ TOMIE) KR EF ? ITFCVEE ? INCHBERLR,

BRI [E AHUA T BRI NIE, REBEELFDLE, LOALBELTO AR THELLLT L,
PEY, W SR IFESEELE, (BAOEB -TSRIBEISRESATOEN - SBIEEHRSFHEL)

F&5-1 B ARIRH LLERBGI

A [B% e
{5 A
- *ATUL R (SUS316, SUS316LMD27E)
R Nigé:m.gg(oﬂ.ss X Si-+1.05 X Mn+Niio.65 x Cr+098 |"SUS316, SUS3IBLICAIZ . KYSREDEL GRA) ATULREHW. &
TARNLY = X MoAS-10°CLL T DB A (£285% 0 . ~10~20°CT274%5) |PAEUITUMENRLMEEL - £ THEEEEISBLTAE
B o Wi ' ) ' FATTAE
+.20°C~[326.3%LL L
*ASME Sec.VII Div3 KD-10(KCS-1, KHA-1,A6061-T6,A6061-T651) [Z
DRTUL R (SUS316. SUS316LMD27E) SEMETE S, FRATE(C & BB A Ml REE = B HBIHRIL.
LES Ni s S35 (L SRERL) 2, ASMER—%1F 5.,
@78 L-EYITUH (FFH4OMPal THDSCM4351Z[R D)
BEHRR (MERSD

EfEHE, TAARV Y — BT BB 40 - 5I5RM F13.0

HEE *20MPakl T TI23.5 BI3RIS 35— A RIS L PNEHE
= 240 ERHIHY - BI3RIS F124—— AT I &L B ER 5
BEB R

BEHRFE~BtER Smilt (BB & DIEHEATAE) 10.38miA E (FEBEIC LB IEMEATAL)

2% (R BE B 6mil E 47mll E

DE~TAARUY— 8milE -

BoKE Y BRI - 15mLLE

QX IXUY—F

52



52 27—vaviE¥ IREED) KBNS TIVOSETEIL

TAAN Y —EEREONFTIVA, IRFTEDIBMICEEMEML TS,
FICTIAN Y — (R ERFRICHESIREENL — 8 — KiEICEB/ XV DEE.
Fe, TAARY—ORAER)—7(WT =i )HDKELREEL THRASh TS,

=

2 29%
BAREERGY . D) —ODEEEFHIELGD,
AUTFURF (AR ITHNRTLS,

i ]
btk IEn S
0 10 20 30 40 50 60 70 18%
BE

X5-7 KFRV—ODFREHE X|5-8 #EE R AL TF U REE
-NSTILEMIE., #EES-EEAS. BTLEKRRRAT—aVHEIC
ek (KF-SEEED3IATONGREEET)SNE=EDT RIS T RN —,
FEW &L BERD—DERH, /__Efﬁ'%,f—b IKkEXF— 3 fFET
“F1=. IOLR ST IILDOHERE — R T—a K IEEHRMN. T PR R g
LRI R TN = (T f 5 EiE 5 Tl =, ENSYT fiﬁft’;‘ 2, 2= ADEZF
ETDIL—LHFRE, 75 &Y) T

QX IXUY—F

Hi B8 NREL Next Generation Hydrogen Station Composite Data Products: Retail Stations Data through Quarter 4 of 2016



5.3 Exfi - fia=- SR

EDRARRE O -lE AN (fi#E ) DEKRE

BEROAMERS-2):BHFOAA MR- v x—n—proRae i) RIS, A7VINEE180kg/BT
$2,406,000, #7 Y&k 350kg/HT$2,803,000,
BAERLNVED, BEANEHETIE. ERSDONTWEIFEICIIRSELY,

BEBZ AN E5-3):NRELTIRSHC AL TUL 2B IAAM A—H—D ST U TIER)

+R5-2 EFHOXM(MIB) =&

F&5-3 HIRIA(flfE) 51

IHE ERTS [t T iRk /2
SARTLl ATYAREEKE 180kg/H  First Element KKERT— 3> tanks
BEKFRTBEER $370,000 [250 kg Type 3 — 25 tubes $45,633
13 k h, 945 bar MAWP, T II
[EfErE $270,000 [40 HP reciprocating compressor [ g each, ar — ype 11
FARR Y — $270,000 |Dual-hose, H35 and H70 pressure transducer and indicator $1,141
EER $135,000 |Fiba™ Type 2 storage tubes — 3 @ $45,000 each block and bleed valve $570
jgoe Fo— $150,000 [Aluminum block with internal coil tubing air operated valve $2.282
Fa—TELU/NLTEE $150,000 [Specialty tubing and valves for high pressure hydrogen systems ilot sol d val $57
ZDth & iE $230,000 |Electrical— and construction—related materials priot solenoid valve
POSY AT I $20,000 _ isolation hand valve $570
A—T 4T $12,000 - check valve $456
et $1,607,000 - lant 1369
IVO=FILTETHAY $55.800 - coorant pump St
= $42.400 _ water chiller $4,563
B E5% $624,000 - coolant filter $57
® EKEEE\ = — $35,700 — instrument air compressor $1.141
Z:E-I-/I?F S —REEE $§g;;88 - instrument air dryer and filter $2,909
& | _
= = 5 $2’406’000_ — hydrogen compressor 0 ke/hr, 25 kW $189,827
DAT2 A THAhEIRKE 350kg/H  Linde KERXT—3> [2-stage, 950 bar outlet] 14 kg/hr, 60 kW $328,774
REKREY Refurbishment of 1 vessel, 3000 gallons ' 23 kg/hr, 100 kW $453.010
[ HiEa Linde IC90, ionic compression unit and cold fill hvdrozen dispenser
IR D $1,314,000 [High pressure liquid pump and evaporator [(Xq) 3?)0 bar an (1) 700 bar hose] $250,000
jse TARAR Y —_F5— H35/H70 Bar Dispenser & Chiller
POSS AT Ls - hydrogen chiller and cooling block $150,000
A—T 1) TAIEHTHESS $42,000 - IR flame detector $1.711
f\gﬁ’. ME LR E $1$g:7£888 Electrical and construction—related materials hydrogen filter $2.852
I OFULTETHAY $50,000 - PLC $5,704
F2A[ $31,000 - tubing $22,.817
e E‘Eéi‘ $§3g,ggg - fittings $17.112
al\IE ¥R A - .
;DQIOFEEE&—ﬁQEIjﬁﬁ $117.000 — electrical upgrades $57,041
IINET $873,000 _ fencing $5,704
#Et $2,803,000 - bollards $5,704
& un ﬂ_; Hi B8 : Joint Agency Staff Report on Assembly Bill 8: 2016 Assessment of Time and Cost Hi #8:NREL Comparison of conventional vs. modular hydrogen 54
Needed to Attain 100 Hydrogen Refueling Stations in California refueling stations, and on—site production vs. delivery



5.3 &ff-#&-Blm EIRARIE QK FTEFREEEIAMDERE

<First Element(FE)DfI 4$0EIF>
DRF—a i@

@XAXTFR

-EZEAIIFEEBlack & Veatchlckt). DFlc kb AlientelliRE
‘FEIZAPDORAET Z8EES L. VAXARTRIBEEHH S,

‘BHEDER. BMEXATT A, SBRRIRIIFER BH K

1 s - Ban D1t7—/L X

- F LIRS RIE—I DA T, FEDSAIr Products(AP )IcHiE » [+, APZED B E— =T

EEZICHET XAT—>9>

EEADEHEDTEHE
AV TP

3%
(FCV)!I—J'J—)
| L HRED
| e e
- First Element 3 Black & Veatch
| KRTLarvEET) (BEt-T2 =7V T)
o
tHig) a4 K RE
A ER SERhE Air Products | |3 -
A Aty ARk DBE
()[I‘J?‘TDR)
B BaEE v A
T0EE Alientel
(ZothBZEH) | |(BFHFEH)
> fE5HE-
BB & A —Hh—

F5-4 EEIXNELEH (First Element)

E7U T R 2017.1
AT—=a3347 294 BE
RE—S3avEeR 180kg/H
RiE-HIEE $28,260
mE-HEEE $5,400
ABGE (BB ATABHEED) $57,996
B2 —T4UT« $30,000
RIEF $9,504
Z D1 $85,392
Bl & ER $15,000
T $48,000
#ET $279,552

X5-9 B - AT FHURITIZRAHZEIEER

(First Element M 15|
OXIXUY—F

)

H BLCEC-600-2016-001 Alternative and Renewable Fuel and Vehicle
Technology Program FINAL PROJECT REPORT COALINGA HYDROGEN STATION,
FirstElement Fuel, 2016.8, First ElementZEE7 245 KYIXUH—FER



5.3 Exfi - fia=- SR

EHER SRR

&L ANIVIE. TYPE2, k% 13kg. 94.5MPagT%$45,633,
IV GA-N—EDEELTOHRASHET

Air Products( 3 )=>FIBA(# ) Air Liquide(4Ah),/Linde( 3 )=>Faber( {#)
AT—=av DT I THBFEND. BiE—XDFREZAPICHFEL TL\B7=8.,
ZEREBEFIBAtEA MY T 27,
-EXAMN—5—7Tl3ZEICLincoln(TYPE4). SCI(TYPE3) ,

¥icLincolnl3 BB Z2MIFL TLVBEEN S,

<FIBA%t >
A%t Fr7E tth : Millbury, Massachusetts.

FHEG EABREEOKEAETe2) . Fa—T L —
Z—, AF¥yRaUTF, BKEITEEER. ZFE e

HYDROGEN - Design Pressure 15,000 PSI (Operating 13,500 PSI); 16 In. O.D.

95 29 2385 1,082 753 213
145 4 3,640 1,651 121 343 36 16 6927 182
20 88 7219 3,302 2546 (il 7% 4 14,523 382

X5-10 FIBA*#tD/KZERASEREZ(TYPE2)
(H#:-FIBAft A4 O%)

QX IXUY—F

<Fabertt> &5
AT FRTEH : A%t Cividale del Friuli (Udine) - Italy
FHER: EHNEEB—CNG. NGV, KEHZE

Base

Water Nomina I
Capacity Diameter Standard Pressure Commen ts
. Shape
litre mm b
48 271 |ASME SECT. VIII DIV.3 ED.2013 1000 |Double Meck |Type 2 Carbon Fibre
48 271 |ASME SECT. VII DIV.3 ED.2015 1000 |Double NMeck |Type 2 Carbon Fibre
50 267 |ASME VII DIV.3 ED.10+ADD.11a 850 |Double Neck |Type 2 Carbon Fibre

(K8 : Fabertth—LR—)

V—T I, TID =0, B LB A—H—F
(&> TVBR T, ZZEH MBI ILTEE L Z 15
1L, 220 E (CBTT BILTEE,

ZIHLTYPE2IAL T, FTFAAFEIFAPLEDIXE
EED, BREBDLLGINNFv—(ZE ATEEIE, .,
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FEfiaf-1

(L NIVIE, 6ka/hrH$ 189,827, 14kg/hrH$328,774. 23ka/hr,H$453,010,
IIZTVIA—N—EDHABDETIE. BBLE

Air Products=HP(Hydro-Pac. & )&—&BPDC(# ) Air Liquide=>Hofer(##) Linde=>Linde
‘HPA YT 27, EESRFRERICT EE M HYED M FiE MEERAY 10RA.
HHFERBHRERIFKFERAT—a W/ 7r—THYAC mini-A1%E BEBMICS—TT1 7,

<HP,Hydro-Pac#t >
ARt FrFEHE : Fairview Pennsylvania (k)

ToE M . s ERIERLT

F5-6 HP#t /KR 5 £ £ Hatk
(EXREY 80MPas L—R D AH)

<Hofertt > ’:f%r

N O U

ANttt ArfEH : Milheim an der Ruhr (38)
TG TR, NLTBF

#%5-7 Hofertt /K & 5 1T [ etk
(EXR S 100MPas L—R DA HH)

7 LBE ITHEES | BAED | BERAEFE | ERRAITE | HBEIFXILT— —— WAEH MPa BEE Nm3/hr | HEIRILF—
MPa MPa Nm3/hr Nm3/hr KW SE &5 SE ] kw
©12-03-10500LX 80 10-40 26 23 23| |TKH 36/18-100-100 25 50 4 8 4
>12-05-10500LX 80 10-40 58 37 38| |TKH 52/22-200-100 25 5.0 13 29 11
C12-10-10600LX 80 10-40 11 72 75| |TKH 72/30-300-100 25 5.0 39 85 30
C12-15-10500L X 80 10-40 21 114 1] |TKH 100/42-500-100 25 5.0 110 240 75
C12-20-10600LX 80 10-40 21 149 15| |TKH 125/52-500-100 25 5.0 170 370 110
©12-40-10500LX 80 10-40 6 325 20 W8 Hoferst 805
©12-60-10500LX 80 10-40 115 487 45
HEHPtH4RY

QX IXUY—F
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5.3 Bxfi - tha= - EBom

FEfa -2

<Linde>

INRVKBEDIAFA =YY EHERE 1C-90 1ZFAFL.

e (HARTLREDY) .

ICOOFFEAIAA TN — U 5l (Ehet. X8, A%

. Fa2_oY—) BIRGE F/YOBHDAT—3Y

[, CDICIOYV AT LTIEEL, AR—RZELLIC

LlrEhn, RO EHEHELTER,

Dimensions (L x W x H)

42 x 2.7 x 26 m (14-ft container)

Weight

17t

Electrical requirements — system 105 kW

Noise level 75 dB(A) in 5 m
Inlet pressure 0.5 to 20 MPa
Approx. throughput, single line (maximum) 336 kg/h
Approx. throughput, double line (maximum) 67.2 kg/h
Maximum operating pressure 100 MPa

Target fuelling pressure

70 MPaat 15° C

Ambient operating temperature

-40° Cto50° C

Energy requirement at 70 MPa
(depending on inlet pressure)

2.7 kWh/kg H2 from 0.5 to 90 MPa

74 AN Y — {5

Flow rate measuring

Mass fl ow meter

Maximum fl ow rate

60 g/s at 35 MPa, 60 g/s at 70 MPa

35-MPa maximum delivery pressure

43.9 MPa

70-MPa maximum delivery pressure 87.6 MPa
Nozzle temperature at 70 MPa -40° C
Fuelling protocol SAE J 2601

Fuelling nozzles

Various options (including IRDA)

X5-11 Lindeft 1C90/S\wH—S X F L DHAE

(H #:Lindett/\>TLwh)

QX IXUY—F

<P s8>
HyAC mini—A(ZY /T A AR —ELtyh) BR5EH

AEMI—YE OLo—5—H) BART 51 L DHED

‘ FEED 87.5MPaFchitxd

‘ FAH R ' FIEFCI SAE 12601 (20144E[ERR) MM
‘ FERBNRES) CKSEOUEHE) [ 340Nm3/n

\ BES |87.5mpazeim (mamm)

|

X5-12 BRSEh D F 8 — 2V / D/\vr—2H
H ARSI R )—R

INEIDIBYED 15 (E> TUNBE, JKFEStFHIZ
=IBIESH LD TGS, [KESt HEXTEFE
FERED T — T NI DB TV B,
FEMEN, RS IBLEEX TSt EZ B
T, ZrEDHY, StH/ N Tr—2bL TIEED TE
BHEIAD=—X(FEEBD TIELLLH,
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5.3 Bfi- WS- BR FTLANY—

fliELNIVIE, 35MPak70MPad2+—A&T$250,000,
(HARDFCVIZ7TOMPaTH—EN TV B, 77— APIL A/ TI £7235MPaliA 5T\ 3 T TOMPad)/ s o7y 7 JEWSEET,
ER#RIE35MPa 70MPa 2k —2 )

FAAN Y —KEIICNGT 1 AR —TEEBEDHBBennett( K )H 3 HIKAE,
TL—tv—H0EL BB TVRI-—HF-DORBFEHAEIVES. SRR GRICHITAE=—X KX,
) /) HMERBFADKERF/NYV = ND—8&LT. BT 1 AN Y —%2—=5FT17,

<Bennet> Beﬁgmeﬂ
A2t FR7EHh : E. Pontaluna Rd. Spring Lake, S (K)
FHE G CNG, LNG, KFRZECBHERHDTA AR H—

FZIN 2L KEStEEE, BElZIZ

DIMENSIONS W113.70m X H247cm X D52.07cm/340ke FCVX—2—D 7‘_;/%-/7 “‘Jté% )
PRODUCTS Up to 2 Products Per Side o
HOSES Up to 2 Hoses Per Side %##7 Z1FzL _‘/@’fﬂé(l?f@ﬂ)
UNOT TYPE Straight Grade Only [CXT Téﬁg/ﬁi\ ?jfﬁé@/’( #ﬁ]o
HYDRAULICS Remote Only R
VOLTAGE 120/240 VAC, 50/50Hz rFX 'Z&E -é‘ FCVI :_gﬁt ' 77X
FLOW RATE 1kg/min /\o-‘/#_/: 20T, /gﬁgﬁgé EI
INLET/OUTLET | 95 Medium Pressure Female gﬁ(é/é: {/gf‘j TUVADTIELL AR

/.95 Medium Pressure Male
PROTOCOL Bennet Open Protocol/Generic/RS485

5_13 /{*\yl\*io)7k$7__\\,rx/\or/ﬂ_
L Ry bt R—LR—

QX IXUY—F
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53 iE-wn-BR B>

ML, $1.15873(100kg/day) . $2.0487(200kg/day). $2.46 87 (300kg/day).
MM HHAT—3THOEBITEL

«Air Products. Linde. Air Liquide®#AiA3tIdWL\FhE&EA L H N EHROR@EY.
ATF=aVKBHL. NIAHAREICEY, A YN BEBROD=—ZXHKED,

(ISNAAHRKE DB+ H[EB5R
QOBEEKREDIEFNDTZL

QR T—3 X ZHE
[CLEYHEBEIZE A F X,
DRXFIH DA E z5(F VT AEX
BT RINCERIETES
K B2,

Air Liquide “HYOS-R” LINDE “HYDROPRIME’”L

H5-14 KFAHRIMHDA YA eERR

H#: BHR—LR—D

QX IXUY—F
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<JRI>
*WEH( 3% )03 &5 . —EBWalther( 3 )& B ER R

-FRIE ERETIEEICLIBNBRDOKENTTIN
ﬁ%\ BISXDEREE. (WEH, Walter2£[ZRERERIZ &S
IK#ERA L HEZ T ARR) o

‘BRYTI1FI—2HlI<(1tnsk ). REMHEE-
ATF I ADAREREK.

KEBLEVW/ZNOREHRIEHEIEZA TN,

<H—=A>
*SPIR STAR(3)A, 1Z(FIH 4.

THAMEIC/INTDE-1,000EFDEDEHNIE.
100ERE TS X Bens — EVLVDFE(E.

LI T7RIEDO=SH. Rl HRL.
ONAMEDBE,

B 771 FI—HHI<(11DH),
BAS0EHEFOEEY,

<WEH> \ER
AR#LFrTEHD : lllertissen, KAV

FHHEE CNG, KETAARVY—RA/ X)L NIV T  #-F

BennetD T A AR Y — Weh®D /X)L

» KLU I NAD=— A,

TARN Y=t TTE, ERTL A,
QX IXUY—F

<SPIR STAR> _5F/R STAR"

AR Fr7EHE : Rimbach—Mitlechtern KAV
FHE M R—R NILT  #BF

SEEE(F H AL A,

A MEIZEBR-TF— DB AL,
ILICTES AL ET G,
F—X B TEXHBEEEL TR
SEAVEBETIELL VB,
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<NWVT o=I> SAUTTAR>

-TESCOM, BUTECH. Parkerk £ %M. ARBER. || -FPNLEHEDELTE60.,
KESAICHRE NSO TREN LEDAS, R LMBED RIS, Air Products,
KESALLTIRIAY - HEXE. AT, Al T, Ml oot 4 _pRsg =2
FAAN Y — B — SR ORE. LY I=FU TSR,

ST NEDORBESEVEL L BaTeapanzey) || - HROWDELAOHEE, /T,
° S—NEOLERIG, AT—a  EEED

EWLSEEHILRY,

‘ 7 T F—LH 2),
MMHED G ELIIT SEABI LA, M7 NHGT LA R
A TFT AR BH U EE RSB ARERER. NRF—La AL T, BEHREEL, ERERICLY.
1YY —-DOAF\mEK, ES D ILBEIE S IS TF— LDBRE (DT B A, First Element

-EWBNVT . - D3ERI, StRRE(FE)D TlE. 124 [FE THIEF— LERR

AT b7 W F—L02 HEE,
DIKFRITBEINMERE~EEIDHREHICTHZAIBESHY, 452,

TJOMPaFE D 1=HDI-40°C I~ND/N\—F LA FE LY, BRI A S TF S RERD (£, StE
7%‘%‘/_%‘; =T T4 FECE
IKEStHIZmE 1ES /- HAZ 45 & 7 Ty VB, -
Ao 15 R TR 1 ) Lds, EDBEIFCVA—H—25'5Y
» StEEZNELZHL TUVBT—IXtH Y, 2 TXNE5ZEE, LYSSEL,

A—H—DPALEE T, StEEEICEIERTL, X
HHEL T3 BFEHEIFE TIELL D,

QX IXUY—F




5.4 KRHEE [REl/BhXERE/ EERN 7 DIRIK

[REIBN : KIRHAR61%, INMMAFTAIT%, BUINAAF AR IS—F )i 1078,
KERIIKRHANEI8%.
BACRERI : mET78%., IK18%, INMT5122%, BREA Y 112%, IKIETETLinde,
2EBl: Air Products78%. Linde 18%. Air Liquide 2%. ITM(EB@A> %1 )2%.
Air Productsid B¢t &First Element®lit, ki3 TH#HAT—amiT

2% 2% 2%
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