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m 200kg/ H & Quarterly statistics Q42017 Q12018 Q22018 Q32018 Q42018 Q12019 Q22019 Q32019 | through Q3 2019
average or total
200~300kg/ H
60 Number of open retail stations 31 33 35 35 39 39 40 40 | 40 I
300~500kg/ H 9 % change over prevous quarter +6.5% +6.1% +11.4% +26%
B 500~1000 kgI E Average retail price of hydrogen ($/kg) $16.30 $16.34 $16.34 $16.48 $16.38 $16. $16.59 $16.54 | $16.51 l
50 Range of retail prices (3/kg) 14.99-16.78| 14.99-16.78] 14.99-16.78| 14.99-17.99| 14.99-18.29| 14.99-19.99] 14.99-19.99| 14.99-18.71
1000kg/ HLL % change over previous quarter +0.3% -0.0% +0.9% 0.6% +0.9% +0.3% -0.3%
Average daily hydrogen sold (kg/day) 1,625 2,135] 2528 2,614 3,028 3,239 3,333 3,357 3,239
% change over previous quarter +31.4% +18.4% +3.4% +15.8% +7.0% +2.9% +0.7%
40 5 Average station capacity utilization (%) 21.8% 28.2% 30.9% 31.6% 35.4% 34.2% 34.4% 33.6%, 34.4%
5 % change over previous quarter +29.1% +9.6% +2.5% +12.1% -3.4% +0.5% -2.2%
2 Total number of fueling events 471 60,645 74,150, 81,921 92,003 94,904/ 101,481 101,825 | 390,213 l
30 % change ower previous quarter +28.6% +22 3% +10.5% +12.3% +3.2% +6.9% +0.3%
20 Total hydrogen dispensed (kg) 149,500 192,150 230,048 240,488 278,576 291510 303,303 308,844 I 1,182,233 I
20 % change over previous quarter +28.5% +19.7% +4.5% +15.8% +4.6% +4.0% +1.8%
20 20 Average fueling quantity (kg/sale) 317] 3.17] 3.10 294 3.03 307 2.99 3.03 303
% change ower previous quarter 0.1% -2.1% 5.4% +3.1% +1.4% 2.7% +1.5%
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0 T 5 5 5 5 5 5 . . UC Irvine 180 384(9/4/2019
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40% to 50% 1 4 5 4 5 4 3 4 Costa Mesa 180 320(8/6/2019
50% to 60% 1 3 3 4 4 3 Anaheim 180 320(8/5/2019
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00 00
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LCFS(Low Carbon Fuel Standard )
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2025 85.77 || A FT 4 —E BEH 1500 | < @ Fenx- bz L
2026 84.52 =4 N 7+ I =T Y 93.75 | |LPGE(XIEE ) 1 LPGE (L7 X) 0.9
B,
2027 83.28 100% /B £ A #E _—0.00 \ e
T = s ORRIERTE I L= v bDOETEH
2028 82.04 RAAR, EFLE, SEEE Q7.6 D SRR =g as L N
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B KFE/ARBAT—3V KF/FKERT—1av TEAN—T 3>

- 2020FF TICGHGZ 19904 L) LITAKIRK
- 2030 F TICGHGZ 19904 £E40 % 1KiRk

- 2045FF CTICH—IR—>Z1 — bSIUIEBZIEK
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GFO-20-602(ZEB

-1 > D5 )iEiiE

2. BERIE

1:ZEB=tOTL=wv>3> /) X}

DA > TS (FeE/IKR) B\, 28R

12085 %

- JUEfEsOYID  2020.10.2 5PM

<A A TRiEINEEE>
Ao (e Hbish ®WHAY 5ZEB HBhE%E
AT A FHRRKEITAHM |EREE fHBEhE%a FHBHER
IR/ BT 205 AL |10068LLF K305 3EA ST
NIRRT 20 ANBLE [1006LF ®IE505 bEA ST _ i
KRR/ 20 ALLE |100~250& =IE65 5 6B $ LT AT
IR/ 27 IN/A 1006 £ ={E6HE 6B S UT
< Z OIS <AToZa-)L>
- 3 H )X, Class3-8

- IKmAT—2 a2 (F)\RER
- 2025F3H31HEX TISET

ENEOS #iftkitiatt

L]

HiB: CECE#Y

- BRIRGRIE 2020.11

=

—2021.1. 12 CRREL

- AT

=—5F4>7 2020.12
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2. BEERIE

GFO-20-603(MD/HD-ZEVA-1 > 70 5 )fHBIEHIE

BH#Y:MD/HD-ZEV=H - ESEZEVRAD > IS (FE//KZR)EE. HZA5085 $

<S>

- TOILZvS 3> RNTHDICE(BR. KEE)

- HVIP(Hybrid and Zero-Emission Truck and Bus Voucher Incentive Project)¥>. VW®D
Environmental Mitigation Trustd*I&R & 7XB3MD/HD-ZEVDERZ#HTI dEDTHD &,

- BCE8iEORMFEL

<2020.12.16E3IRF*EXR> *CALSTART, Inc

FRIRFECALSTART, Inc* - ) — >R a BT REEWA. 19924417

P)#:“Zero-Emission Vehicle Infrastructure HINARD S . DR (LS E B TELEP]. S E
Program (ZE-VIP)” AL—23>%ZF . MMHVIP(LEE)D/(—~F—

HENEEERR: 2085 $ ¢ A \— (FEEAERS - TRILE— A —H—ZH0T200%
SRTERE: + SN Bl ., R—RX>){—(d. Volvo. Southern California Gas.

Eﬁﬂgg;};mﬁ7 1531@775 $+17B7 57232 Westport Fuel Systems. ChargePoint. United Parcel

88 $ 4 Service. Southern California Edison. New Flyer. BAE
Systems. Ford.

ENEOS #iftkitiatt
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GFO-20-604(FCHA -

A TRE R LR ) BN T E

2. BERIE

N7AR = /\ hs —/—=T=
B EEX TOFCHn - $AEDEEER
(H2RAM=Hydrogen Fuel Cell Demonstrations in Rail and Marine Applications at Ports)
HBh&E
TIN—"7 AR ez )R RAfE | Boax
FCAHRIE - /\—
=71 | ;f ;r*iﬁ\ 6005$| 20055 | 400/ S| 20%Ut
— /7 A
TIN—T2 |BEAEMGEA VT T 6005%| 2005 $| 400F$| 20%LLE
FCAN—nN—257 D
sn—73 | T 60758| 205S| 60FS|  O0%LLE
AXETEFS

<89 DIKFRDEM>

«— "Carbon Intensity”/£'150gC02/MJ L F. H
D, BAEOJRELEE40% UL THBD L

<2020.12.10 £3IRFER >  /KERSt(EShellh ' ERIR, Plug PowerEFZZE T Te i AN ERIR

A\ E
SatEd
P S =i
EXE JAFH L3 RERE BCR# GRES)
Golc_ien Gate Zero Emission Small Fast Multi-Use Hydrogen Fuel Cell Harbor $2.000,000| $2.000.000| $1.401.178| $3.401178
5 —F1 Marine, Inc. Craft
Institute of Gas Technology dba |_. . .
Gas Technology Institute Sierra Northern Hydrogen Locomotive Project $3,999,971| $3,999,971| $1,927,405| $5,927,376
o Equilon Enterprises LLC d/b/a . . :
JIL—72 Shell Oil Products US Shell Multi-Modal Hydrogen Refueling Station $4,000,000| $4,000,000| $2,810,400| $6,810,400
. HyZET: A Design and Feasibility Study of a Fuel
4 JL—J3 |CALSTART, Inc. Cell-Powered Commercial Harbor Craft $498,309 $498,309 $125,000 $623,309

ENEOS #iftkitiatt
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FCV(ZRHE)ZE M E

a(H0)

3.FCV

- 2020F10ARET. HYUITAILZ77(FFRETERFES700a. HAIF4000&5

- Stz DOEMEEIL. MMNAY180E/stEBARMIVE/sticxt L THE,
Jbg(g 104::1’/(J:0);Eb\55:50)&1u\bn50

o SEEFIRFEBIC, PRIRFEAHIEL TS,
FRIETIERNBARDEU L THD Z EMNSSHIZD DR

s a/F BRI B a2y FOVEB/RT—>a»#
2,500 10,000 10,000 200
9,000 180
2,000 8,000 8,000 mmm i M FCV 160
7,000 HZASFcv 140
e FT
1,500 6,000 6,000 AHIFCV/St .
— ] AFCV/St
5,000 100
1,000 4,000 4,000 80
3,000 60
500 2,000 2,000 40
1,000 20
0 0 0 — 0
2015 2016 2017 2018 2019 2020
2012 2013 2014 2015 2016 2017 2018 2019 2020
hH StEL 6 25 31 39 44 48
HASt# 33 81 93 101 111 135
FCVERGEE# HU I A)L—7-BARLEER

ENEOS i&tftkiatt

FCV-RF—> 3>t AU ITAILZT7-BARLEER
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FCV(ZEAE )R 1=E )

3.FCV

BN (CY—TFT 0 >0 UL TWVWBDIE. MaIFMIRAIEIRMANEXO,
- MIRALIZZFER LK EFILF T >, Mercedes(dmibrksz,

® Toyota Mirai

@ Honda Clarity Fuel Cell

fifit% B A $ 59,480

y—2Z $2,499+ $339/H 34
KFE: $15,000 F R C3EMKEMETR AL
fRAE:EW]  34E[] % 721335,000mile
N7 — L —v10/imileE 72 1384
WEE4075lb. 4 \FED
ik EEEE: 300mile  AE::67MPGe
FeIE55y

- et

HE: h3YR—LR—2

filitg: V) —=x $2,878+ $379/H 34
KFE: $ 15,000 LR C3ER/KEMEERLE
fRAE:EW]  34E[R % 72 1336,000mile
X7 — L —v10/ mileE 72 1384F
WEE4134lb, SAFED

fifeRERE: 360mile  #A%:68MPGe

HE:HONDAR— LR—=

ENEOS #iftkitiatt

HE:Hyundairtk—AR—2

HH#:Mercedes-Benz iR—AR—=

® Hyundai NEXO Fuel Cell

fiit% B A $ 58,735

Yy —2 $2,499+ $379/H
KF: 15,000 $ LR C3FEMI/KEMETR ML
REE:EE M 54 £ 721360,000mile
X7 — L —v10imileE 72 13104F
WEE3990lb
ik iEEkE: 380mile  #AZ::61MPGe
FEIE55

@ Mercedes-Benz GLC F-CELL

FCVA~NA 7Y v
— &R T TRy,
frifoe BE -

IKZFE400km+~-3 v 7 Y —50km
WRE;:7k#£0.91kg /100km  FIHE3%
2178%7J1 F A2 375Nm
k3% v 7 1.4kg. 70MPa
V5 v A4 vEM 13.5kWh,

17



3.FCV

FCV(ERRAE)DEEER > T2 J o)

BABDODA T4 TEULT, h—A—h—(CLDKEREER, NICXKBHENE"Clean Vehicle Rebate Project”.
HOVZ 7w 71— ®MEF"Clean Air Vehicle Program”. #{ O L v bR, BGRS EDHBIE. NHd.

O H—A—BD—-(CLDK=REEHE @ MHr5oMHEE
“Clean Venhicle Rebate Project” CVRP

- FCvaEmERLTWLWB IS, R4, B>
A1 lE. WINHE15,000$ % EPRIC, 3R
(U —XEAR) DkENKEEE,

- T DOMEEEE16 $ /kgTld. 940kgDiKER.
FE1TIEREE LT, 10,000km~15,000km%>

CALIFORNIA

) CLEAN VEHICLE
¥,? REBATE PROJECT

Administered by CSE for the California Air Resources Board

| HECARB

Toyota Mirai Fuel Cell

Vehicle Hyundai Nexo

- FCVEEA - U—X(C. CARB&LD $ 4,500
- CARB(C K3 "Clean Vehicle Rebate Project”(CVRP)ICKLDED. EV. PHEV,
B/ \AOEENENFREDHR, UIRAICLD $2,5000MNEE.
S5\ — 78 — - o
® HOVATYH—DEUS BB ERI DD, A—H—BEMIEH 60,0008 FTHBE,
“Clean Air Vehicle Program” CAVP PHEVDIBA (/T U —ETH35miled L TH BT & ZEDEMAED.

- HOV (H|gh Occupancy Veh|c|e)zj_—\yjj—¢£Hy,’f§ - EVEPHEVICDUWLWTIE, ﬂzl‘lyj:)\aéé DNJb%ﬁﬁi%(%%lSE RIL. %—%’9_3%
L. f8%L— > (Car Pool) D EFTRIBEE 12 B 5:20.45 RJL. HE=:305 RIL)E. BBBEZFSNRVL, FOV DS

= £ BHR A,

128, 2018EMBEDFCVEBAE T, AL GBS IRA L L SFIRISALY

NILEBZ BEDECVRPOBIIE. ZDHOV R

S H—DWTNNEEIRT B & 0B, - . e
~ \

. EV. PHEVEEAZ TINASZMES(E. CVRPHERD @ EHIMILZY SDER

SEBFBNRON. HOVZFvY H— (B TE3. . FCVOEEAZ (L. $8,0000BEREZ I3 ENTES.,

NBIEFEFTIAK R - REUE(CEEASND.

ENEOS #iftkitiatt
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FCV(EAE)SRDRE L )

3.FCV

GHA(~20264F) Bl L

CARBR'E#EX—H— DTV >T—hzEtE(CEDFE
HTNBFCVERRBLTIE, 2026548,900=,

RAA(2026F~)REL

- CAFCP(Z. 203051005 8BZEE UL THNT B,
- —73. CARB(EI>FUARE DN T, 203020065
T—XAEFHImL TLD,

Projection Older (2016), . F
o 50.000 Further in Future, Optional Pe°d
i LessCortainty T .90
< 40,000 Al
;’ Projections | Newer (2019),
w and Closer,
& 30000 pepioyment § More Certainty —® 27,000
ks Evolve with . g
S 20,000 Changes in Yerssosnneinnnies,
5 Network Mandatory Period
Over Time
10,000

A 7172 Registration Data

O (A)
e wn O ~ o« o o D ~N o™ < wn 0
- - | g - - - ~N ~N ~N ~N N ~N N
o o o (e} o o o o
~N ~N ~N ~N o~ ~N ~N ~N ~N ~N o™~ ~N ~N

[JRange of Mandatory Period Data [ORange of Optional Period Data
© Reported Mandatory Period Estimates ¢ Reported Optional Period Estimates
O October Registrations A April Registrations

Hi#2:CARB

CARB BE#IEA—H—T7 2T — MIXBFCVERREL

ENEOS #iftkitiatt

FCVRERBEH

2,000,000 -
1,800,000 -
1,600,000 -
1,400,000 -
1,200,000 -
1,000,000 -
800,000 -
600,000 -
400,000 -
200,000 -
0 -

@ O b o a0 o® O Al ah
N OB
U Sl S S S S gl

- BAUT — R
-~ CAFCR “California Fuel Cell Revolution” 7 — X

1.8M

0.3M

CARB=FJAE FCVEEREIRE

Hi88:CARB
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ZEV(Zero Emission Vehicle)&ZHl (o)

3.FCV

- KRR - FRAEEBE A ——(F. 20256 ZEVIRFEEIS22% N EHL 1T,
- FCV. EVIZIE&THRARZEVIREAS D DI L > v MES(IIEREC K D) . JL>w MIFTEREE(RYE: $3,000/7L->w k)
BRIy NEEDOEBE (FHE(=TESLAWNER UTZZEVO L2 w bOMELE(L? IRETESLAFERBF IR T(EIR0. )

s AVITAINZT 2SN THEUFIEZBAL. TL>v FOHEEBE" SNV ZERH

i ZEVIRE1I8(10L 2w M)3B2D 5,000 $

ZEVERZEEIGARH!

%

25

20

15

1

(=]

5
0

m ZEVIREIRFEEIS

120
5 '

20185 20194 20205 20215 20225 20235 2024%F 20255

EA3FEDIL 2y NEERE

BiEpl BRIl v hIDHI
\ UDDS AER .
A—Hh— BHE F BRE A AN
<A
= MIRAI 2018|H2 444.50 4.00
ZH CLARITY FUEL CELL 2020|H2 519.00 4.00
HE LEAF S PLUS 2019|LiB 364.05 4.00
TESLA MODEL X STANDARD 2020|LiB 355.67 4.00
A LT — SMART EQ FORTWO 2019|LiB 100.20 1.50
HYUNDAI KONA ELECTIC 2020(LiB 413.59 4.00
VW E-GOLF 2018|LiB 184.00 2.34
BMW 12 120AH 2020(LiB 237.90 2.88

ENEOS i&tftkiatt

s b)) =8
A—=H— BHE VA A—H— =g gLy b
TESLA BEV 6,000.00 |Mazda BEV 6,000.00
2019 =
= 6,000.00
Fiat chrysler |BEV 23,906.00 |[HONDA BEV 23,906.00
2018 =
&t 23,906.00
Fiat chrysler |BEV 469.00 [HONDA BEV 469.00
2017 |TESLA BEV 88,214.00 [TOYOTA BEV 88,214.00
= 88,683.00
ZEVARHIE AN & CO2HIHE R Hi#2: CARB
0% 40% 80%
\ CALIFORNIA Below 1990 levels Below 1990 levels Below 1990 levels
= CONNECTICUT 10% 45% 80%
Below 1990 levels Below 2001 levels Below 2001 levels
s MARYLAND 25% 40% 20%
Below 2006 levels Below 2006 levels Below 2006 levels
25% 80%
q{ i Below 1990 levels Below 1990 levels
0% 80%
’ NEWJERSEY Below 1990 levels Below 2006 levels
= ] NEW YORK 40% 80%
Below 1990 levels Below 1990 levels
10% 75%
. OREGON Below 1990 levels Below 1920 levels
| 3 RHODE ISLAND 10% 45% 80%
‘ Below 1990 levels Below 1990 levels Below 1990 levels
’ VERMONT"* Belowllgéz. levels Beloswoléxso:vels Belwzgg%bveis
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FCV b= w8 ABZEmnm)

3.FCV

- INENSETEO-B-32-15%%F. CARBH'20164E(C [2030FFETIC
100,0006POILI v o EXEmE | &9 3" California
Sustainable Freight Action Plan" %R

- CNZEZIFCAFCPIE oW ORKRStERBHSH” MD&HD FCET

fete =i

Action Plan for California” =€

California Sustainable Action Plan %hZmE)_E - GHGHIRBEHZ

SE RKEDOBBETSAD T

F 2000 2014 2015 2020 2030 2040 2050
E#ix 27 LGDP
$36,731| $43.950| $44.829| $49.495| $60.334| $73.547| $89.653
WAk
CO2HEHE
28.63 28.35 29.03 31.97 37.48 14.63 52.5
CO2-t
GDP/CO2
$1.283|  $1.550| $1.544|  $1,548|  $1.610| $1.648|  $1.708
$/C0O2-t
GDP/CO2tmEAL (=58) (A 0.40%| -0.10%|  3.80%|  6.30%|  10.20%
=] =L -uU. . . 5
201445 ' E£5)) ’ ° ° ° °

CO02
X5 77 R BEEt* £l =104
= i Bttt
Class1 2.TLF
LDV Mini Van Cargo Van N Pickup Truck
Class2a 2.7~3.9 n n ﬁ n
Class2b 3.9~45 M>ini Van (Eargo Véﬂ Full Size Pickup Step Van
Class3 | 4.5~6.4 Ll g 13% | 4%
Walk in Box Truck City Delivery Heavy Duty Pickup
Class4 |  6.4~T7.3 - - 6% | 2%
Large Walk in Box Truck City Delivery
MDV | Class5 | 7.3~8.8 & -1 “ 3% | 1%
HDV Bucket Truck Large Walkin City Delivery
ACTHFIX R
Class6 8.8~11.8 n I . W a 33% [12%
Beverage Truck Single Axle School Bus Rack Truck
“ m asawjeanzen ||y
Class7 | 11.8~15.0 ' ﬁ“ 4% | 3%
Refuse Furniture City Transit Bus Truck Tractor
Class8 15.0~ | g 41% [718%
Cement Truck Truck Tractor Dump Truck Sleeper

FERICIKIbERRD D DA HICHRE

CAFCP MD&HD FCET Action Plan for Californiatf}Z (/K3&STREIE)

ACIX T3k
ATHA b BIEKFREX
ATHA S )ATS5A1>
A2 HA b RADARE
AZHA h BRIE
DI [ATHA b BEKSEE
X (F1EldTZ D DEGXEIFEERIFI(C K
D SV IRBIICERNEE,

OX b~

N> w R (35MPa)STDIIR IR ~ .
EEES00h $ . EEE205 $ /2.
KERFFHEIR h¥4~7 $ /kgTHNIE,
IKERAMAR (FERHIRE CT2.26~4.75

$ /gallon(20204F 108 DO ifiit8EE:
=2.40$ /gallon)

v

StACiE1 X —>

k7 v 7 st
BEFRA b

1 E8:CAFCP
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3.FCV

- CAFCP(Z” MD&HD FCET Action Plan for California”d®T. HREBEZEZIER
- fiseibEl: B EI=125mile. KE=100~200mile&. BEAFORRBEEE KD (IFEUVEETE. 1~V2BPS(CFTIEITDCEZFIIRELTLS,
- AL, FEI10~124F, KB - 500,000mile

Parameter

Minimum requirement for MD

FC package delivery truck

CAFCP FChSwURFEEIR(HFE

Hi88: CAFCP

Gasoline or CNG package delivery
truck (ultimate) benchmark

Parameter

CAFCP

Minimum requirement for HD FC short

haul/drayage truck

FChS v UREBR(KE)

88 :CAFCP
Diesel drayage truck (ultimate) benchmark

Range per fueling’

=125 miles (daily)

400 miles (before refueling)

Range per fueling*

100-200 miles (daily)

400 miles (before refueling)

Performance? 0-60 MPH in 26 sec (for Class 5) 0-60 MPH in 12 sec Performance? 1,200-1,800 fi-lbs of torque 400 HP/1,200-1,800 ft-lbs of torque
Top speed 65 MPH 85 MPH Top speed 62-65 MPH 62-65 MPH
Refueling interval 1 day Multiple days, depending on duty cycle and Refueling interval 1-2 days 2-4 days
400 miles range Operating time per 10-14 hrs 10-14 hrs
Operating time per 12 hrs 14 hrs day
day Flexibility to assign to “Full service” “Full service”
3
Flexibility to assign to 95% 100%/full service a subset of routes
a subset of routes® Gradability* 6.5% 6.5%
Gradability* 5% - launch to top cruising speed of 30 mph in 7 sec Durability — miles ~500,000 miles ~500,000 miles
10% - launch to top cruising speed of 20 mph in 2 sec Durability - years >8 years >10 years

15% - launch to top cruising speed of 20 mph in 3 sec

Uptime/availability*

=90% (Or 100% minus scheduled maintenance.)

=90% (Or 100% minus scheduled maintenance.)

Warranty

TBD

3 yrs/300,000 miles

Durability — miles TBD 300,000 miles

Durability — hours >5000 hours

Durability — years 10-12 years 22 years

Uptime/availability® 95% (5% scheduled maintenance) >98%°

Warranty TBD 3 yrs/50,000 miles
<FChZYOUDIAXR K>

- REJIRIXTL10075 RIULIEE ESNTL S,

4 —LIL RS v INHETLOR )L, FETE305 RIVEETHEZDT. £RASREN B3,

- thAY (L, Deloitte China-Ballard(C k3" Fueling the Future of Mobility Hydrogen and fuel cell solutions for transportation”L-7R— kdD
IAVT(E. RETOFCER bV OIDIIXRX MELTL,480FRMB=f124B8 A EVWDEBEZIRRUTLD, NI U TBEVIZHI4.88 M.
AR b S w D (31.6~2.48AHELTLD,

ENEOS i&tftkiatt
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FChZw ORFEEE-KE

3.FCV

@O b345-Kenworth/ 34 -HEF

O>2JE—FTOEMITIC. KenworthdT680%F R —
AICUEFChS Yy oZFIEL. 108%RAT DETH,

b & %-Kenworth FC + 7 v 7

SN
S v

Hi#8:Kenworth

L Ut : e e
€dD—7. 2020810A. HE & EB(CClass8 FC
SwIR5)DILKTIHZS AT T L XU —X, HEFDOXL
S)—X=#NR—RXELUTHRITDFCERER/IDEDT. H
AN TE2021F 0D ERAICESIE,

FaX-BEF FCF7v 72

W YT RUU—X

ENEOS #iftkitiatt

@IR{-Cummins

2019 9H (CHREIFFEMOUZ fFfS. IRRDFCEHN=
S AOEMm/IT— -2 EBBMOHEAENDE. S,
H=2X(FEBEME - FCIEICIEIBRIYIR A —H—T&H 0.
HYDROGENICSHZZ T [CANTLVD,

3® NIKOLA-(GM)
NIKOLA(ZE., TERKIDFCTHFEE S w URIKERStDE

lBz/lT CEBLTED, K/IACGMEDRREZEHREK. U

7—:7:)\\"'0

“TRE” “TWO” “Badger”
FChZ v o Ex73ERT v 7 FCrZ v o FCE7- 14Ny 7 1.
67 $~87 $ TFHRAFd. F(FE£100$

NS w O RKERST, oY T

£R7001 FIERE LT e T T

FKRLTWND, Y Rt o
HENIKOLAR—AR—2 Mexico : i



FChDwWOREET O T o)

3.FCV

AEMX DA G REEFREZ . H2Freight%(¢t}&3t?

PINAIDFCEXHEERRIET O T b

o s o N BEKREEE
DIELZ DFCENEMZR(hS VD, J\AF)WNEDHSNTLD, PR E KE ’Ekg/a
SunLine Fuel Cell Buses and Hydrogen Onsite |FC/NZX5&
Generation Refueling Station Pilot Commercial |/K&EST7 v 77 L—F BEA YA bk 250
> | o Deployment Sunline Transit
HZFrqu ht jl:l 0 I\(j(ﬂ::J I\j \y 0) Hybrid and Zero-Emission Truck and Bus SunLine Transit T YA 250
. . R B
c34. S T)LEROICO>TE—FETHEDH SN TULBFCH Youcher Incentive Project iatls
FC/NR20H
Sy OB BERMKREMARS —> 3 >P), CECESCQMDRRY ||
—_— ~w &~ u | u lalizatl
B3, OS> MMEEE $ 12,000,000, RfE&IE24%. Consrtiom ARAT =3 a1, AS Transit- BAK 7Y 4 350
Emeryville, OCTA-Santa Ana
58 DPH-FC/3 X N
|\5 W 0 . Fast-Track Fuel Cell Truck Qo R =EF7HAE 60
TOYOTA-KenWOFth 4@ 5%;%5_%2}5508558( >1 St) '\7 v 0 X 10 [ Zero-Emission for California Ports Yard Trucks iﬁ;:l::;i;\ 777 SEFTYA L 10~20
:54@FC19\\JOX2+ 12kWh/K\yj_—|J— (%g;ﬁ_g) Fuel Cell Hybrid Electric Top Loader R SEFT7YA b 20
'\39 UPS Tota| Transportation . Southern Cou nt|es Fuel Cell Hybrid Electric and Next Generation  |[19& ®OFCHEE/ N~ Er oA b %0
Fuel Cell Delivery Van Deployment FrF
ExpressDBtiX(CAHLD, — — raorcTzu- .
Zero-Emission Hydrogen Ferry Demonstration Fo 52 SEF 794+ 60
v V=
XT— >3 Port of Los Angeles “Shore to Shore” Loj: 0/)3?5;8:—; I SEA7YAF 160
4Lk ~ == 44772 \Y 4 ):
1 : Zt/ E EEEE_I-HISZK?(%O)j/-U/]/ l\EE'ﬁ:F 300kg/hr$aé N The Commercialization of Port of Long Beach |158D¥—FFChrZ v 7 ST oA L 10
3OON m3/hr0)}:_tf<ll"ﬁ¢%§x4 Off-Road Technology Demonstration ay/E—F#& R
I\ A A > =S MCFCoBARIAE B H =B R R— M AIAEKES * SCAQD. CEC B3 EN A, B
2 3MWO) jj:B'f SII'I:I 7' —F#. Los Angeles Department of
* T G t S t (F I C ” E 'J) Water and Power, SoCal Gas
rl eneration yS em ue S nergy Zero Emission Cargo Transport Il (ZECT Il) Kenworth (CTE) k5 v & 50
TransPower kv 72& 38
U.S. Hybrid b5 v 72& 40
Hydrogenics b7 v o 40
ENEOS itk &tt 24



3.FCV

FCERL oW oTO> T bk, mm)

DOE#ENE (CKDHRE(EBE)FC S Y IDFEIAEAY T A )L MA TE-EF.

FedEXx UPS
- ¥& : DOE 385 RJL. FEDEX 3.378/HA RJL - ¥H:DOE3BH $,. UPS8.38/H $
- HAfE:2016.5~2021.3 - S53EHART:2014.7~2022.7
- EfeNE - EENES
Phase 1 : FCETDs%st. RE. Bk Phasel (~2018%) : FCETD:%:st. R{E. Bz
Phase2 : ZOmd)FCET(Ldiﬁiﬁﬁiﬁ\ Phase2 (2019~2022$) : uT16m(LA:5£§IEiﬁ\
THFHRADA T4 A& BUTAILZIT7M U T AL M DEGxTE >S5 —TEH
- EEMj{TAK - EE{LAR
80kwh /\w 1) —, Class6DELZER hSw o
20kW-2100 N-mE—4— 48kWh J\yw 1) —
10kWx2=20kW FC=> X7/ 32kW FC= X5 A
. JK3=¥88, 11.6kg 35MPa KIS 10kg 35MPa
- fitfcEERE © 160~ 1)L (0.9kWh/mile) - X>)\—: cte, UPS. Hydrogenics. UES. UT-CEM. Valence
- X>){— : FedEx. Plug Power. Workhorse - $%3731:DOE. CEC. SCAQMD

- 1573:DOE. NREL. DOT. PNNL

H#:DOE

ENEOS #iftkitiatt 25
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- 20184 (CCARBI(Z. Innovative Clean Transit regulation®@/@MT. AH/CRICDUVT. 2029FLUp# (FTFFREEAD100%%Z ZEB. 2040
FICEETUTVDETORAE/I\R*ZZEBET B EZTESDT .

- COENEZR (T CCAFCPTI(E, 20194 (C"” FUEL CELL ELECTRIC BUSES Enable 100% Zero Emission Bus Procurement by 2029”
EUT. FCEBEKBRELIEEZF EHIE, F/Z. "Sunline Transit”(d. 2040 EX TICFCEB190AEA &, ZNICENDET/KRSEREZT S
" ZERO-EMISSION BUS ROLLOUT PLAN"%Z2020%F6A ([CFEK.

*HITAILZFMAT, AHIIBEEEE(FFHI200. FIELTWLD/ (IRDOEE(EH10,0005.

Sunline Transit ZEB& A StiH|

FCEB ZEB

CARB Innovative Clean Transit regulation 7233t/ CRAR F Standard | Cutaway | Z0ftb NE BES et
1= Loy Py S 2021 5 0 0 5 0 5
& R ZE?E?:'&.Hzﬁ FREBEANDOZEBIE o 200 - 5 5 - 5 -
BAERE RF N 2023 2 0 0 2 6 8
2020FE12831H 850 - - - 2024 6 0 0 6 0 6
2021%£12/31H 1250 - - - 2025 2 0 0 2 2 4
20235 : 25% - 2020 OB A BIBER OB Y TUF 202 6 2 0 8 0 8
i - 2027 7 3 0 10 0 10
20244 - 25% - 2021 DN BEER OBERERY FiF 078 . 3 : 2 5 2
2025 - 25% - - 2029 3 10 0 13 0 13
20264 l 50% 259 i 2030 3 7 0 10 0 10
2031~2040 53 64 2 119 12 131
20214 - >U% 25% _ wat 94 89 7 190 20 210

20284 - 50% 25% -
20292 L& _ 100% 100% _ Sunline Transit /U AKZRSTEETE
25— a v BT B B
Cutaway Bus 900kg/H TR 2019
CAFCP FCEBEABH& . o PFarrvy—mE
AEE 2020 2075 2029 Thousand 32-505 Harry Oliver Trail % 12 1360ke/8hr 2019/2020
™ Palms ThousandPalms, CA 92276 A ERE R TS 0>
FCEBZE% 1004 300-4008 | ZEBP™ N ZE0BHIS 2020
25% LA £ , 83-255 Highway 111 Indio, |RILKEEZERTF —> = >
Indio . 2034
CA 92201 NRR10B WG

ENEOS #iftkitiatt
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- BXKTIE, STEREEHTI6EDFCEBPINETREFHRY X MliR). €DS576

a(EITH51a. STE258) YU T A )L,
- INARKERERT =23 230 K/ EBEE/BUK+EREDOWVNI NN SEEX(SHEL.

HVITAIZT FHEERFIFC)\XEE

,

m AC Transit(+— 7 7 > F)
m SunLline(t 7 > F/¥—= LX)

UC Irvine (77 — /34 )

® Foothill Transit (A2 7 4 + EZti@E)

= Orange County Transit Authority OCTA(H > %

® Golden Empire Transit ,GET (R—Hh—RA 7 4 —J)L K, FtER)

R RFT—232F1TRIFC/AREH

23

24 BoAKA 7Y 4 b+BREF VYA b
BRA 44 k
s BKF7H A b

18

ENEOS i&tftkiatt
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Van Hool = New Flyer

ENC Z Dfth

2K FCA—BD—RIFC/(REE

5

51

m UTC Power = Ballard US Hybrid
27
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- SEEEERER(C (X, Van Hool("\JLF—). ENC(K). New Flyer(K)H®
New Flyer(d2019F X DFRIZICSEIRNS

5, BICRRICSA>T7vITENTWLD,

O

ENEOS i&tftkiatt

FCEB/UR{t#k VanHool.

Bus OEM ENC Van Hool
Model Axcess A300L

Bus length 40 ft 40 ft
Gross vehicle weight 43,420 1b 39,350 Ib
Fuel cell OEM Ballard UTC Power
Fuel cell model FCvelocity HD6 Puremotion 120
Fuel cell power (KW) 150 gross power 120 net power
Hybrid system integrator BAE Systems Van Hool
Design strategy Fuel cell dominant | Fuel cell dominant
Energy storage OEM A123 EnerDel
Energy storage type Li-ion Li-ion
Energy storage capacity 11 KWh 21 kWh
gs?;ogen storage pressure 5.000 5.000
Hydrogen cylinders 8 8
Hydrogen capacity (kg) 50 40

Van Hool-AC Transit

HiBE:NREL

FCEB/\X{t#k New Flyer

L

/8
usr xcelslorCHARGE H2

!

Measurements
Length

Width

Weight

Curb Weight*
*for high-grade packages add 500 Ib (227 kg)

Propulsion
Motor

Rated Power
Rated Torque

Passenger Capacity
(*Based on 150kWh ESS configuration)

Seats

Standees

Energy Storage System
Fuel Cell

Equivalent Battery Energy
Hydrogen Storage Volume
Net Power

xcelsior CHARGE H2" 40’

41 0" (12.50m) over bumpers;
0° 2" (12.24m) over body

102" (2.6m)

32,250 Ib (14,628 kg)

Siemens ELFA2 Electric Drive System
Optional High Gradeability Motor

160 kw
1,033 Ib-ft

Up to 40°
Upto 42*

Ballard FCvelocity-HDSS
700 kWh

375kg

85 kw

i #8:New Flyer

xcelsior CHARGE H2

60" 10” (18.54m) over bumpers;
60’ 0* (18.29m) over body

102* (2.6m)

49,900 (22,634 kq)

N> Ty b~

60'

Siemens ELFA2 Electric Drive System
ZF AVE130 In-Wheel Motor Center Drive Axle

Optional High Gradeability Motor
210 kw
1,475 lb-ft

Up to 52 (with one exit door)*
Up to 73 (with one exitdoor)*

Ballard FCvelocity-HD8S
1100 kwWh

60kg

85 kw

28
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- CAFCPOOOX hBEH#Z(Z. 20204858 KRJL. 2025F72.55 KR)L. 2029
F605 )L(=DOE),

- REZM TOERILRER2018FERF DN (X190 RILTH T2, IR
(&. 85/5~1108 RILDOLN)LED|E#H

o New Flyer(JXX&&) (&, 2501w MEET123.58 KL, 1000w ~
HETESARILEOAXAT N,

- SunLine(/ UOEST)d. BASEDBH T, 2021EEADELIISH S &
BHEHE-> TLD,

FCEBRELERA R (NRELHHE)

i NREL
Current Status® .
Units 2016 . UltlmatF
Target Target

Range Average
0.2-8/ 4.5/

Bus lifetime years/miles 6.000-222,000° 119,790 12/500,000 12/500.000
Fower plant lifetime® hours 500-29,000b4 13,236 16,000 25,000
Bus availability % 588 72 85 90
Fuel fills" per day 1 1 1(<10min) | 1 (<10 min)
Bus costs $ 1,270,000~ 1 4 955000 | 1.,000000 | 600,000
2,400,000 e U '
Roadcall frequency miles between 2.500-5,700/ 4 239/ 3,500/ 4,000/
(busifuel cell system) roadcalls 13,000-36,300 24 406 15.000 20,000
N hours per day/ 721U 11.8/
Operation time davs per week 57 f 2007 2007
Scheduled and
unscheduled _ Hmile 022-0.73 0.49 075 0.40
maintenance cost’
Rangel miles 199-348 266 300 300
Fuel economy miles per dissel 5.83-7.82 7.01 8 8
gallon equivalent

ENEOS i&tftkiatt

Factor

H B8 NREL

Units

CAFCP FCEB#fii - JX hEIR

2020

2025

2029

Comments

HiB#8: CAFCP

29
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2020%E6H26HI(C. "Advanced Clean Trucks Regulation”=ACT#RHl. HE=E(CH T DZEVIRHIOBANRE Uz,

1. MREIREIXDER 2. HAFTJU—RIRE ¥YOI=zwv 3 >HEORGEIE TR
- REIDDTS X3 FT. Class2b~8MDEH,
- FRENE. 2b~3USRE(ZZ)\>, EvOV7vVIT RSw o, £5JLLE | Class2b-3 | Class4-8 ?'25;1;3
Fhic bW IF), 4~80SRE (KRB hSwv o, /IR, TZUNES), 2004 o= 9 o
7’\"8051@ '\509_\ 0)37]7__:[\ IJ _t\‘;ﬁ:ﬁ;ut)\\"fj—-bn5o 2025 7% 11% 7%
2026 10% 13% 10%
H188: CARB 2027 15% 20% 15%
2028 20% 30% 20%
Class 2b-3 Class 4-8 Class 7-8 Tractors 2029 251 40% 250,
' ‘ 2030 30% 50% 30%
2031 35% 55% 35%
2032 40% 60% 40%
oo s | | an | 2038 DU b
2035+ 55% 75% 40%  |e— 175m) °

OIL=v>3>

3.7&POIZvE 3 Ab(IR7EEIE100%)DEIESF

© 20355 BE. thEV—-RTOEMNSYD
@ 2040F CHNEE. EEbSvo. )R AHE
® 2045%F S TCOEM

ENEOS &tk =1t 30
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I\ AUy R POIZvI g EsEH(MSYY, N R)ICEBAFHENEESNTULD(20105F~), IRE. ZEVLIIMNIPHEVDZ+,
HVIP” Hybrid and Zero-Emission Truck and Bus Voucher Incentive Project”

ARBEDFChSwv O, JNRICH T DHBIE(E. 3075 RILETZE31.575 R)Le PHEVIIERADI S A T7.575 $ FZ(FHV EDZEEEDS50%.

HVIPFEBIE [OIz=vI 3| RBE AX—Hh—hlEiEs sona
. . HVIPH WBMPOI=ZvI3a>bhocvy Hi88:CARB
X—h= RETER [~A—5— REREN ( >3~ ) |
; ; Base Vehicle Incentive
Blue Bird 7|Motiv Power Systems 9 Outside
BYD 16|Motor Coach Industries 3 GVWR (Ibs) Dics:advanta_ged In Ec):isadvant-aged
: - s ommuni ommuni
Chanje 1{Navistar IC Bus 1 5001— 8.500 $205000ty st‘oooty
Complete Coach Works 1{NewFlyer 5 8,501 — 10,000 $25,000 $30,000
ElDorado National California 2|Peterbilt 3 10,001 — 14,000 $50,000 $55,000
Envirotech Drive Systems Incorporated Z2|Phoenix 8 14,001 — 19,500 $80,000 $90,000
— 19,501 - 26,000 $90,000 $100,000
Freightliner 2|Proterra 5
il 3IROUSH I Tech 1 26,001 - 33,000 $95,000 $110,000
e can fec >33,000 $150,000 $165,000
GreenPower Motor Company 8|SEA Electric 25 | 533,000 Hydrogen Fuel Cell Truck $300,000 $315,000
Kenworth 3|Thomas Built 1 .
®H(+ w3 g3 )\ B
Lightning Systems 7|Workhorse Group Inc. 2 HVIPREBIERR(EOT=Y 232/ R) HI:CARB
Lion Electri 5% 1 Base Vehicle Incentive
ion Electric 0s Outside in
Micro Bird 2|55t 123 Disadvantaged Disadvantaged
Bus Length and Bus Type Community Community
ten:cARB | 20 ft — 24 ft $80,000 $90,000
" SR F DAt 25ft— 29 ft $90,000 $100,000
. 25— IR 30 ft— 39 ft $120,000 $135,000
. " 40 ft — 59 ft $150,000 $165,000
# AN g% L 1
FARR BT84 R NS R > 40 ft. Double Decker Bus $175,000 $190,000
BOaE - /¥ = 60 ft. Zero-Emission Battery- Electric _
. o 2 IRk Articulating Transit Bus $175,000 $190,000
28 o = 40 ft. Hydrogen Fuel Cell Electric Bus $300,000 $315,000
s hFvY ST E—F DM
ENEOS itk &tt 31
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- 20204E3Q 735,000 k. 20184F5H22,000650M1.5FL k.
- FR 11— —(%. Amazon. Walmart&DiiiE

HE. 077 - O—-SFORET5,

ES=p e = EN

FCIOA =TT hERETERTS

=3

35,000
30,000
25,000
20,000
15,000
10,000

5,000

20125 20145 20165 20184 20205
Hi88:DOE
Ace Hardware Golden State Foods Stihl
Amazon IKEA Sysco Foods
. BMW Manufacturing Co. Kimberly-Clartk/GENCO Testa Produce
q1—Y—
Canadian Tire Kroger Co. Unified Grocers
Central Grocers Lowes United Natural Foods. Inc.

(UNFI)

Coca-Cola

Martin-Brower

U.S. Foodservice

cvs

Mercedes

Walmart

EARP Distribution

Nestle Waters

Wegmans

East Penn Manufacturing

Nissan North America

Whole Foods Market

FedEx Freight

ENEOS &tk &t

Proctor and Gamble

WinCo Foods, LLC

10R KO FE

CARB(Z DA —20U T MMZOI=v >3 ALDIRE 720204
EANF2025FFBBADHSZFE.

WHEDFCIA—DUT MME, BEBEBERDEDZFCILUIZED.

CARBDRZR (AR NENDN TS Class4 5P OT=wv S 3210
Electric Counterbalanced Electric Narrow 3 ICE Internal Combustion Engine (ICE)
Rider Trucks ‘ Aisle Trucks Sectzicandlues (cushion tire) = (pnoumaﬁ: tir:) v
cLass 1 \ CLASS 2 3 CLAss 4 5
'1.0Tto 8.0T 15Tto6.0T 1 8.0T 1.0Tt07.0T /1.0Tto 52.0T
Electric Warehouse Counterbalance Heach
i J Equipment ~ )I " E T Stackers
4 3-wheel =
2 * Electric F_ Pallet-Trucks Internal
A Reach ’ Int |
;. ke L COr':'n ;L:(aion Combustion Engine Empty / ?:]e(r;mer
t . Order -r Engine ﬁ Handlers
g ¢ Pickers /!
- o Very Narrow Aisle g -~ 4
4-wheel Electric Lithium-lon Trucks Stackers [ —L 4
I CICEBIME(BEMEFFCO)NEATIND «——>  IIR(SIRIAHLRS 88 Hyster-Yale

CARB Class485 A —2VUJ L~ COIZVI I ABERT>1—)L

6555 LLF D Classa&s 655 NNBDClassa&5 . s
Engine Calendar Year | Engine Phase-Out by MY

Calendar Phase-Out 2030 2020 & Older

Year by MY 2031 2021

2025 2017 & Older 2032 2022

2026 2018 2033 2023

2027 2019 2034 2024

os | a0 | o

2029 2021 2037 2027

2030 2022 2038 2028

2031 2023 2039 2029

2032 2024 2040 2030

32



FCOA—2TUJ MR

4.FCVLELSH

- Plug Power(FCx—#—& LT ids LitR—) ENUVERA(Hyster-Yale Materials HandlingdF&i)h. —KIA—2TIU T MaElFFCA—H—,

- Wt EBIC,

BE I A—DOUD MOEEBMEDZFCTESHR C. HETKREMEBITOIESKRETIL

PlugPower 74 —2U J ~aEFFC "GenDrive"

SERIES 1000
Class-1 7 #—7 Y 7 +H

SERIES 2000 SERIES 3000
Class-2 7#—7 Y 7 +H Class-37#—7 U7 +H

HE8:Plug Power /\> T Lw

ENEOS #iftkitiatt

NUVERA J#—2U D RMallFFCS X5 A

Power
electronics

—£

Hybrid power system

Hydrogen
storage

Fuel cell stack Thermal

sub-system Eeicell management
engine
components
#
L=
(& C95A-27 48 38.6x26.4x22.6 1-2 ton DBB i
C95A-30 48 38.6x29.4x22.6 2-3ton CBB : =
]
C95A-33 48 38.6x32.2x226 2-3ton CBB £
]
C95B-36 48 38.6x35.6x22.6 2-3ton CBB =
C95C-40 48 38.6x38.8x22.6 2-3ton CBB
N N95A-21 36 38.6x20.4x30.9 Reach/Order Picker
M55A-13 24 309x13.0x31.1 Pallet Rider

HE8:Nuvera /A>T Lw b
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BEIA—OUT MME. BEMBEIDEAREMEN, REFLRTEREEN(CEF &SN TS (NRELIRETHER)

- FE5B/FEIERFE - EER(AFE ). BBANR—
A (BR)FDR TFCENEF,

- TTAEE>—aH T2 D DEZEFCELLEF]
- FCHEZR IR (333,000 $ . 7K3=8 $ /kgh'RiliE

NREL #2&MaHlATR

TEHE | mEERE
FREBRE B 3408
—% F B ERFHE 2,40085 8
KEIR b - | $8/ke
74— U7 b ZfEa R b $250,000
(B ASAER D) i A 34 104
LT/ MEE L EBax b $4,800 $33,000
BB/ EEFBHIERR - $9,800
ey SEEEUEA O TA—o YT kBT Y BB 2 1
it A4 25 4,44 104
FERFZMB IR b $2,800 -
I FERMAELK 754
R/RIRER TA—2 0T kbt Y BER 11% -
RE/FEEHE+—ERIR b $75/4 $17,000
_ F B/ F T SRS 10.5%> 3.0%
RR/TAEE RE/FHEEK 225E/8 | 10E/H
. AV 7 TBRAR=2R 5,100ft’ 500ft’
MBEZXR—X
1Y 7 SBARR=Z - 2,500ft?
B T4—2 U7 (BB $230/8 $230/ A
AT R —— - -
BT/ R E $150/ 8 $180/A

ENEOS i&tftkiatt

—H/HTYERIX b
$20,000

$18,000
$16,000
$14,000
$12,000
$10,000
$8,000
$6,000
$4,000
$2,000

S0

$4,400

EEithE

PRIt B

BEBH/AREE AT F R
m75x—7 )7 MEBUN)AYTF VR
mAY7F(AN—=X)aR |
mEH/KFE Rb

B REFE (FEE
B KFEFEREIA b
m BEM/ARIE R

m7+—2Y) 7 EBLUN) BmEAD

NREL BE) T A —2OU T MEFIETHMmER

—BEEDERIOX S
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fiofia: SNLAY,

150 AENDIEE3 5 /v hBELZ, ERFCTT

| ) —"Sea Breeze"(MFS&E. ZNUCEHEUTE—ED/KZERDOMBFIFHD

s e, REKEEE,

Gas Vent

Cathode Air VentsT\

LHz Storage Tanks

Cranes Meteorological
Instrument Mast

/

Side J-Frame Bunker Station

A-Frame
—\

i Elecfrical [STAIRGHIG
Winch Room Fl(cl L
arhmery Rooms

\- \ S Stern Thrusters.
High-Lift Rudders Wake-Adapted Propellers.

Retractable Azimuthing Thluslel—/

RILKER, BEKER, EEMOIRILF—EEHD]

#X18 : DOENM R F EDFSZ Ehfh,
g SBCTA(San Bernadino
County Transportation
Authority)(&. 20235 (55 %
TE

FCERBERAIEFHMFEER

12,000
¢ Liquid Hydrogen System
@ 350 bar Gaseous Hydrogen System
10,000 % ydrogen Sys -
attery System s
7 e
= ’
S B
L 4
" ”
3 8,000 =
& B
g 7’
5 6,000 <
>’
g NS
S 7
i -
- P )
< 4,000 e
£ et
# -
o\@ °“/’4‘
2,000 e
Mni( of Battery swtam: | .
“ Detail of this srea 30,000 100,000 150,000 200,000

on next chart

Displacement (MT)

250,000

ENEOS i&tftkiatt

HiBR:SNL

Power 10 x 180 kW hydrogen fuel cell
racks
LH, Tanks 2 x 28,800 gal type C
Propulsion 2x500 kW PM motors
Bow Thruster 500 kW, retractable azimuthing
Stern Thrusters 2 x 500 kW tunnel
Propellers Wake-adapted fixed pitch
Rudders High-lift
INA=I -+ 1) p/\
REE s HMFEER (KELN)

Emma Mae‘rsk a7

Spiegelgracht E#fif

;' N

iﬁ.T‘ GDK’WEI afsl

Annual Costs Example: Passenger Rail — UC Davis Study

Hydrogen fuel technology cost is slightly higher than the diesel, LNG, and
biodiesel, but much less than catenary electric technology

Dollars [Millions]

Diesel (Best new model) Biodiesel (FAME) Renewable Diesel

m Capital Cost - Amortized 10 years

Annual Locomotive Maintenance Cost

 Electric Infrastructure Cost (amortized - 20 years)
B Annual Fuel Cost (Low)

Dollars (Millions)

2

Liquid H2

Electrichy (vis
caterary)

= Annual Maintenance Cost - Electric
Additional Annual Fuel Cost (High)

Source: Isaac, Raphael et al. UC Davis (2016)

Vehicle Cost: $8.05-59.95 million/locomotive + Tender car

Assumptions:
Liquid Hydrogen Cost: $5.16-59.03/gallon

Hi#8:DOE
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« IKBRAT—2 3 > ElTOREHLL (I3 57, « Air Productsd®Wilmington i (INMNEEER) M S (FEEKFRM. BEftdSacramentTiH (0
MIEBEB) & LindeZE T DPraxair Ontario Tim(INMNEEER) M S (F'bKE=Z i,

- BEKREEDFFEKRAT—IA2(CEEREINDIN,. BILKZRD—EBIE. AirProductsdSanta Clara(A0M3EEB) Y Air Liquided
Etiwanda(FaEB) D EIEN TEEKR(CEBR SN THEGX,

- Air Liquide 2/ WBBIES XA RIZ30t/HDBKT 5> b Air Products BIIMN2EHDRKT 5> MR

4iE 3% a5 i e RTF—2av ‘
/ p <2019 HHEHZTIL>
AIR g=- _enc_:_oué'r's?t; AIR 1. SEKZEONEDDENR, AirProductsdSanta ClaradDHfEEth %%
Wilmington e R mopucmf: LTV, %“GDEPF'EEJ%i’@b“ bSJILICLD20196H18~1084H
DEIZTY MO U, KRAT— 3 2 EITKREECEERT
EVWDSBEHNRE, KR T—2 a2 FENEMN >N, BB
-~ ERRF— 3> TIIHENHIR =N,
VY. 3/ A—" Y% . B A — (R S R
Sacrament KA R, 1,400 I
’. FE FUEL . S‘E’i‘s?ﬁ.?t?f.f Y
monumsf_ 1
peitirten ~ 1,200 w
PRODUCTS ’— Y I
Santa Clara g 1,000 :
= Wk A |
Qaneuce_| (T I TV R T TP
E{Emﬁ g- 600 :I.l[ ] ! j _:1?'* L . 1 h
o 1
= 1
@ aAirLiquide o Z a0 | .
eative Oxygl —_— .
‘ o ®airtiquide :
200 1
| e apnm R > lwatani &@{L\: s ,,gS" $® QQ\&?@{@-@@% fp-s;\ mﬁ'{:\r&i«ﬁs{&(\ Q-e;ds@dsm-s@i WQ»\%{P-\; ,,9'*”
“ZPRAXAIR ok S G P 7 T AT TS T o T o
Making our planet more prodhuctive & B 1— San Francisco Bay Area San Francisco Bay Area Estimate
Ontario mm Sacramento Area \ Iy Sacramento Area‘ Estimate
R ~ =T IC KBKRMEEEDRHD it CEC
ENEOS &tk 3




5.7KZ=MHHE

B4 n]ge/KREFEDIRIR (o)

IEE AR GFO-15-605. EEMBIEGFO-17-601TIFHEAERIRELEZER33%LL £ LCFS=HRIZ L v hEUS & 25 #BIEGFO-19-602T(Z
40%LL EMBHFEESNTVDTZSH. ETCDRFT—>3>T33%LLE,

[100%] DAFT—>3>([EETEDHE. BERJREENZIEEL TEA.

BAERARIERBODKERAT -3 2

ENEOS i&tftkiatt

33% FdA>YA N TERDFEZITDO T,
0 - BE - BKAT—2 3> mIFDIKERIF. Air Products. Air Liquide.
= 40% Praxair Air&E W\ e HAX—H—H X5 EFHNE LU THES,
100% cFERIERB AL BV EEERRARE,

N %& SGIP(Self-Generation Incentive Program)#IE =GR L T,
—E8%Z [)\AAXF> ] EUTHIRU THETBILERZHER.,

B) AirProducts(d. Shell*R> 2 JLINZT7MNTHEFZFF > TVD S > RI 1 IV ADOMHEZES

(FU\=FvILEBI) T, ED/I\—=Fv)L)\AA AT > Z40%ANTKRZHRE.

g

7

134 T 54 EHA

e
S

Aok

GreenTree Landfill

635 Toby Road Kersey,
FA 15846

Mational Fuels Gas
TETCO
NGPL

Imperial Landfill

11 Boggs Road
Imperial, Pa 15126

EPNG
SoCal Gas FAR

Landfill meter
Met Fuel-Bristonia
Tetco-Sweet Lake 3825
EPMG Jal 3825
Topock

Bristonia
MGFL-5weet Lake
EPNG Jal 3083
Topock
Socal Clygate

‘ Air Products
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AV ITAILZT L. RO TE/I\AAHADORT > vl
NEWigTH D

-{BU. £ TOBAETIREKEDOR T, I\ AAHADNKRT >+
JUIF/ NS UK TABED1/10012E),

Methane and Hydrogen Potential from Combined Biogas Resources

Methane potential in tonnes
(Hydrogen potential in tonnes)
Te . > 10,000 (> 2.670)
I 5.000 - 10,000 (1,149 - 2.670) -~
I 2.500 - 5,000 (660 - 1,149)
1,000 - 2,500 (264 - 660)
< 1,000 (< 264)

ENREL

- Landfill Gash', FIXTIKREERELT, EoEE—MNTHD.

- MR EY)(Manuer)(d. S0 —> (BERETEMER) S XY> &L
CENT D, AFU(FCO2D25EBEDREMNRNSDITH. CDHA%Z
PRERR UTZIHZE(C(E. CIEN AT AT hSNDIHEEHD.

- TIHEEYICDWNTIE, SGH2 "S> AHRAY—(OY>EILADILAN T,
11t/ HOBARIfe/KkFET S > MORESIBEEZRERLTLD,

PRDI\A AKFZNRT > 7)L wsaNreL
ENEOS &tk =1t

T AILZ=ZTIMNDINA AKZNRT > v7)L eanreL

. - Rr ool AF e
il R = UE | BrE | A= UE]| BTE

... |Los Angeles CA 15,500 28 10,000 23
BRRKIERER® (5 hge CA 5,900 13 3,500 11
WWTP:Waste Water |oa 0 Diego CA 5,200 34 3,800 29
Trestment Plant  OREF 26,600 75 17,300 63
Los Angeles CA - 27,400 3
. . Orange CA 19,000 1
%ﬁiﬁfz Stanislaus CA 13,700 1
Alameda CA 13,000 2
NEt 73,100 7

Tulare CA 21,700

Merced CA 12,500

Stanislaus CA 9,300

, Kings CA 7,500

EYDEIR Kern CA 5,700

(Manure) Fresno CA 5,600

San Bernardino CA 5,000

San Joaquin CA 5,000

NEF 72,300

Los Angeles CA 9,800

) Orange CA 3,400

LEBRRY)  [San Diego CA 3,300

MGindustrial, ognta Clara CA 1,800

metiutions), 24 [Riverside CA 1,800

San Bernardino CA 1,700

NEF 21,800

st 184,500
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ARADIFAR -

1 b~ onm)

5.7KZ=MHHE

W@J L CWBA YA NEFKRAT—2 3> (I2HPRDFH.

BATIREKROBEE IR N (B)  weewN
SRH, LD —ZNB0. it e
Z:ET) L@E@ETJ |- bu%mﬁﬂ%o)i 7°I:I ‘b X Eué\ %ﬁ?i?ir\]_— IZ\\}P*\\—;\}E (kg/ E) ( $ /kg)
é'J 2 JZ NG kd:zoﬁ@o PV+ RH BT 2% | PEM B R PVER 398|802
= . N 100%PV—EfEKZHE 100%|PEMEE 2 PVER 126 15.43
- BAKFRIE. BERgEKZRORTEEBREIR MEL, 10~ = i .
- WA FHA-EBKZEZE 100% |/kZE A NAFHX 1,500 2.94
15 $ /kg@ l//\“/ Tri-generation
 BFIR MER, LCFSHEDERTHBREDIR MERET R | | o to0%| T generation | <4452 | 1500|599
N ="
BN, BARFENIANRBFVREII IR H=6.7$ /K5Kg). RN Z—KEKE 0% KERHE  |RAHR 398 217
~ =472 _— > ~ s $ /kg
dA2HA FNERAT—2 3> DRIK 14
- . . " BE " "
ATmvavaE R # wEE MEER| (g | B0ER 12 | 115g [TV AFABRRRD HA LCFS:Low Carbon Fuel Standard
3044 St. Lawrence Street 1.5 +LCFSIL o O MW iS RFS: Renewable Fuel Standard
Riverside ) ] ' Riverside ITM Power 2017, Q1 100 —BFR1E - — —
Riverside, CA 92504 10 oA [13]
. 1850 Holt Boulevard, Ontario, CA . Ontario Hydrogen,
Ontario 91761 San Bernardino StoratosFuel 2018, Q2 100 —RFR1E
8 B 5 0 A ()
Emeryville 1172 45th St, Emeryville, CA 94608 |Alameda Messer 2018, Q4 350 B LGFS fff i 14 %8
Cal State LA >1o1 State University Dr, Los Los Angel Cal State LA 2019,Q4 | 60 i 6
alvtate Angeles, CA 90032 os Aneeles alvhate Q &
. 12600 East End Ave., Chino, CA . ITM Power _ 4
Chino San Bernardino . 2021 100 ETiEF
91710 (H2 Fronrier)
North Hollywood 5957 Vineland Ave Los Angeles HyGen 2020, Q3 NA EA 2
Orange 1914 East Chapman Ave. Orange HyGen KIE NA TE 0
Rohnert Park 5060 Redwood Dr Sonoma HyGen KE NA L %ﬁgﬂ(?ﬁ:lx i\@ﬂiﬁf}ﬁmﬁ%{ﬁu g NREL

ENEOS i&tftkiatt

39



A AgEKR-EBfR-EEET
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- CECTIE MMNATORMGE, RS,

FA] ZalRE UcBERRKRREDOMIE T 0210 bGFO-17-602Z#EHT LD,
- BRI (ESEMT). WINBEMKERT., UFHNERRE. 2000 A Y+ NERE

<Stratos Fuel>
" Zero Impact Production Facility”

%P :Moreno Valley, Riverside County

BE7J:2,000kg/B (HF)5TH)
—15,000kg/H (3R1E)

52T HE:2019Q4(44))
—2022F6H(RTT)

EA:338A R

8 RO FEEDPPA

BAFRE :Hydrogenics

@ StratosFuel — Moreno Valley Site

Riverside

rine

ENEOS i&tftkiatt

<Shell(Equilon)>
" Shell Solar-Hydrogen Production”

%A :Bay Point, Contra Costa County
85747:1,000kg/H

ST HE:2020Q4

&F:8.38H RJL

BB A B MRBAFE

@ Shell — Bay Point Site

@ Sacramento

<H2B2>
" Solar PV hydrogen production plant
in Central California ”

A :Unincorporated Kings County
45747:1,000kg/H

5% I FE:2020Q4

&EH:5.985 RIL

[FEL:A YA NKRBEEFHEE
s%fimts3 73 :Giner ELX

@ H2B2 - King’s County Site

Fresno
Salinas
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- DOE(&. H2@ScaleZO
=10 hOFPT2050FDITFH
JLF—2J0—(CHBITDKED
fIEDF. &E=IRET,

- 20204108
OEFERT > vIL
QFBENRT>IvIL
OB FUAICLDER/IN
22X

([CDWTCOFHfE R ZFHE.

ENEOS i&tftkiatt
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RHEKZRERR

15 - FENRT > 2 v)L. BEEFETMER

5.7KZ=MHHE

AR > S v )L B AT]

L Tm
AEEg

FEOMT v )LK. —H)\ A AR (N
- BERTOIVIL2050FEHZAN106E HtkE<1$/kgmniza) . IRIRD10ME

ROFMEN SEE U 72K R FBHG(20506)>F U A

FUFE EE

- AR MDY RIAFH ERAIRX b SFHE U zFia: =ELZS F AT,
TNU EFEHTDR MR,

BRSO XITDDF40MMTIZEEETo

KRS EATIERIRE &, H 2 MGt ERY 12 21,
Referenced V., W~ DKEFFBEFCVEA » 75

Reference

R&D Advances+Infrastructure

IKERMHENRT > 2 v )L(EERA)

HiE#: DOE-NREL

EHED, A L e,

R&D Advances+Infrastructure & Bl O RISKF|F, 1 >
7 ¥ mT., ARAAEBIFIESVT— A,

Low NG Resource/High NG PricelhlzZ T, Ef2aX |
S 200/kwit{ER S N/=1BE

Aggressive Electrolysis R&DT, BIZEEIX A

$ 100kwiT{EBE NI-HE

Low NG Resource/High NG Price

Aggressive Electrolysis R&D

Lowest Cost Electrolysis

R BRIRT > vl KEBERT > vl

R 2 2,800 & sz Afeet | 2,600 17,800

AR 470 10582 5 — ki 9500 [ 50,100 Bt

Y5 400 HAIb U308 | 700 2,900

NAFT R 800 BEAY/F 12 50

A5 37,800 400 700

fjjjt 690251;50000 TWh/% fsiozoo Quads 1?1’10500 o

Ho#h 180~24,800 2~230 4~480

KBEFERT> VI
i KEBRRIX b+ 2050 FFRER WML 2015 F FEFEIE
$ /kg MMT/£ MMT/ &

AHY Vv - BHED R 3 7.5 6
XA FBRE 3 8.7 0
TYEZT 3~2 2.5~3.6 3
AR/ —I 1.73 6 1
RRIE R (CCUS) <<1 8 0
RATZ42FN 0.8 16 0
CETS 1.7~0.8 4~8 0
SEE OB NI 1,10~0.26 14~15 0
EAE, REWMAE 5.03 21 0
REER 5.03 8 0
BET 96~106 10

R&hIREE

B E BB

R&D Advances +

Low NG Resource

I' High NG Price

Aggressive

Electrolysis R&D

Lowest-Cost

Electrolysis
0 & 10 156 20 25 30 35 40

0 5 10 15 20 25 30 35 40

KFE. BAYE K&EZ, BAYE
W 2 hAT AR AR/ =) B ES%E
K W FOV(EE) B =9
W7 oE=7 B FOV(FRES) RFHED

| ATy

KENEZARCHEENEF OMEE(I - —aX )
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6.5#5% - EE

KRR T —2 3 BB -YHASt: SEEEIR S /R — X FBEE (10M)

- FJHA(2015~20185ck ) DEEIHRENR—ATIE. 266kg/H(EXERBHRET123NM2/hr) A5>-—>3>7T. 220~2307 FILEE.,

AT —2 3 EFE(EEN—X 2015~20185ch%) PON-13-607

AF—avE EEE AFRRED) | BEIIERE 247 BEREEE S
kg/H Nm3/hr*
Campbell First Element 266 123|794+ |SEss=x 2,193,862
Costa Mesa First Element 266 123 |F 784+ |SEE* 2,071,981
Del Mar First Element 266 123|744 b |SEE%E 2,314,876
Harris Ranch First Element 266 123|784 b |SE&EX 2,159,000
Hayward First Element 266 123|794+ |SEs=x 2,257,978
Hollywood First Element 266 123|794+ |SEsE= 2,314,464
La Cafiada Flintridge First Element 266 123 (77894~ |SEE=® 2,199,075
Lake Forest First Element 266 123 |F 794+ |SE#E* 2,237,181
Lake Tahoe-Truckee First Element 266 123|784 b |SE&EX 2,181,195
Long Beach First Element 266 123 |(F 794+ |[SEE=® 2,248,066
Mil Valley First Element 266 123|794+ |SEsE= 2,382,934
Playa Del Rey First Element 266 12377894+ |SEE=% 2,297,111
San Jose First Element 266 123 |F 794+ |&EEE=x 2,269,761
South San Francisco First Element 266 123|744 b |SE&EX 2,254,481
Riverside ITM Power 100 46 |F Y4 b |BROE 2,737,684
West Sacrament =25 350 162 |F 784 b [okEnE 2,494,751

*kg/ B (DFrEERN) & =2ERI(CARB BITH) A EH

ENEOS #iftkitiatt
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IKRAT—2 3 2B -¥IEASt: =GRS/ — XRER (i)

6.53E5% - &

[k

First Element X7 —3 3 2285 EWER(FIHR: EEX—X)

ATF—var4 K= B E R e xfmalm T Fhrx AT
Campbell $1,479,874| 67% $95,831| 4%|  $561,570| 26% $56,588| 3%| $2,193,862
Costa Mesa $1,480,192| 71% $77,109| 4%|  $457,457| 22% $57,222|  3%| $2,071,981
First ElementA5>—= 3 ~ OMER (3. Del Mar $1,483,691| 64% $85,092| 4%|  $664,513| 29% $81,581| 4%| $2,314,876
jese | BRE ARG 6075 KL Harris Ranch $1,480,192| 69% $99,939| 5%|  $530,066| 25% $48,803| 2%| $2,159,000
TEEZH60~705 RILE. Hayward $1,479,874| 66% $98,802| 4%|  $640,539| 28% $38,763| 2%| $2,257,978
TEBEHNAALNDHRNIZLY, Hollywood $1,480,192| 64%|  $153,461| 7%|  $638,015| 28% $42,795| 2%| $2,314,464
La Cafada Flintridge $1,480,192| 67% $99,734| 5%|  $537,607| 24% $81,542| 4%| $2,199,075
Lake Forest $1,480,192| 66% $75,703| 3%|  $613,766| 27% $67,520| 3%| $2,237,181
Lake Tahoe-Truckee $1,479,874| 68% $66,728| 3%|  $581,472| 27% $53,121| 2%| $2,181,195
Long Beach $1,480,192| 66% $93,429| 4%|  $573,550| 26%|  $100,895| 4%| $2,248,066
Mil Valley $1,479,874| 62% $82,754| 3%|  $745594| 31% $74,714|  3%| $2,382,934
Playa Del Rey $1,483,601| 65%|  $138,321| 6%|  $632,674| 28% $42,425|  2%| $2,297,111
San Jose $1,479,874| 65%|  $123,035| 5%|  $580,601| 26% $86,252| 4%| $2,269,761
IKERSIAF=HDStT> 27U T)(— hF— South San Francisco $1,479,874| 66%|  $112,829| 5%|  $622,054| 28% $39,724| 2%| $2,254,481

I T S REE AT —avBEE

BEfF St
FEwst

AIR /.
t-v

#rER St

> @ Shell

nel:

> FE FUEL

e, Jyyatani (E9)

ECI>SZ 7Y OB (C—ERTEIDICETED
AN I = TLNDREDEERNIND,
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IKFRAT—2 3 BB -

H~SERk St fENEE

HEE /N — X (h09)

6.53E5% - &

L

- B (2018 LAPF TR/ ) DEEHRE/N—ATIE. First Element”250~2607 FJLIZE. Shell(&39077 )L,

- First Element(d. #IEAK D BEAFREENDFI2ME(C LA D, BKICHKDOOTEN. REEDED LR (F305~405 LR,

FHADShelllFEEFNDEID [CRIBEDEIAZTV(BRILLA), EE. I TORVIOZETESLD. ZEZRIEH?

AFT—2 3 VERB(HIIEHRHEN—X) 2018 5cak/EixH GFO-15-605

&k
RE

SE AFIRBEOREEDEEL NIV
BEN(FABA. {BL180kg/BLLE

HTEC 230~260/75 $
Hydrogen-XT 3005 $
ITM-Power 25075 $
Rebert V Jensen 3604 $
Stratos Fuel 2208 $
United Hydrogen 5305 $

27— a4 wEE WIS | opg | BRIARRDAEED o | e | maem
(FRE54R) (RFEE~R—2R)| kg/H )
(%)

Citrus Heights Shell $2,337,500 $1,634,213 $3,971,713 513 238 | A7 YA~ | SEE* 2018, Q4
Sacramento Shell $2,337,500 | $1,634,213 $3,971,713 513 238 | #7 U4~ | EE&E® | 2019, Q2
Oakland First Element $1,972,785 $657,595 $2,630,380 808 374 N wRkE=? | 2019, Q3
San Francisco - Third St |Shell $2,337,500 $1,634,213 $3,971,713 513 380 | A7V A~ | SEH%E 2019, Q4
San Francisco - Harrison St [Shell $2,337,500 $1,634,213 $3,971,713 513 380 | A7V A | SEEE 2019, Q4
San Francisco - Mission St |Shell $2,337,500 $1,634,213 $3,971,713 513 238 | A7 YA+ | SEEE 2020, Q1
Fountain Valley First Element $1,875,285 $627,595 $2,502,880 1,200 556 | 7Y A b | HKEE 2020.Q3
Sunnyvale First Element $1,950,285 $650,095 $2,600,380 1,200 556 | A7 A k| doKERE | 2020,Late
Berkeley Shell $2,337,500 $1,634,213 $3,971,713 513 238 | A7 YA~ | SEE* 2020,0Q4
Sherman Oaks First Element $1,905,285 $635,095 $2,540,380 808 374 | 794 b~ | FAKERE | 2020,Late
Mission Hills First Element $1,897,785 $632,595 $2,530,380 1,200 556 | A7 H A b~ | HKERX | 2020,Late
Campbell - East Hamilton Ave |First Element $1,972,785 $657,595 $2,630,380 1,200 556 | 7% A k| &oKEE | 2020,Late
Studio City First Element $1,920,285 $640,095 $2,560,380 808 374 | 794 b | FKENE | 2021,Early
Concord First Element $1,957,785 $652,595 $2,610,380 1,200 556 NA T'/K? 2021,Early
San Diego First Element $1,875,285 $625,095 $2,500,380 1,200 556 | A7 YA | FAKERE | 2021, Early
Redwood City First Element $1,980,285 $660,095 $2,640,380 1,200 556 | 7% A b | RokEE 2021
Culver City First Element $1,882,785 $627,595 $2,510,380 1,200 556 NA TwK? 2021
San Jose - Bernal Road |Shell $2,337,500 $1,634,213 $3,971,713 513 238 NA SE? 2021,Mid
Laguna Beach First Element $1,870,000 $690,380 $2,560,380 1,200 556 NA TK? 2021,Early
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.s-u.

_ _ 6.78:% - BES
— >~ = — . == A
IKZIRRATFT—2 g BN E- St fENEEREE /N — X (10M)
- O (TR E=MNT=GFO-19-602fHBIEHR:ER— X TlZ. First Elementh'*¥EH3305 R)L. ShelllZFH160H5 RIL. & FEH45085 KL,

B+ X(FARATH DN

KEPH (I Ex1K675kg/H. &EPIERIK450kg. PS5 IERIK225kg/BHHEEIEZEM,

- First Element(d. GFO-15-605& 0D (EE<2D TWLB, LindettDi/kKR> TRIZ —FEFFTL TCLWD EBHNS.

- —ADShell(d/z 3 (CGFO-15-605M+ 73U T, /{— bhF—DNel@(FEZW\WESNDH. COBIENEDFTTFERRIROMNIIRIRATA.
- BB (SEERRACK U ORTELRITHEESNTULND, IRERBN—XITE, 3708 $ DEFE LD, NellCFEFEULERESNTLD,

RTF—> 3 VERBE(HIEHRENR—X) stEHFH GFO-19-602

2) GFO-19-602R 77— 3 > |4,

ENEOS #iftkitiatt

"Tranch"® X5 —3 3 ¥ TE|

VIRLT—DFdH7Y ZHTE

_ - | wme wyE @R+ }
ATF—a v EEE A (s zE) ChEEE) SR=s=F=! (BB~ — ) St
49Stations "Tranche" |First Element $64,780,000 | $52,076,370 | $98,454,190 $3,331,310 49
b1Stationa "Tranche" |Shell O $40,868,028 | $40,868,028 | $41,503,028 $1,615,119 51
23Stations "Tranche" |&%& $41,580,300 | $22,780,868 | $61,801,950 $4,494,880 23
6Statios "Tranche" EHERE ¥5,734,008 $0 | ¥13,379,523| $3,185,589 6
1Stations "Tranche" [SunlLine Transit ¥1,457,180 $0 ¥1,575,000 $3,032,180 1
15Stations "Tranche" |United Hydrogen| X ¥22,069,822 $0 | ¥22,069,822 $2,942,643 15
21Stations "Tranche" |Air Products ¥24,950,114 $0 | ¥28,345,431 $2,537,883 21
10Stations "Tranche" |StratosFuel ¥10,000,000 $0 | ¥20,474,950 $3,047,495 10
1) Tkg/B] ORIEEN %18 OEZEEE TE Y R L THRE,

Linde

IKERStES /W o —=
“CP90”
Fei8EES1:40/100 kg/hr

Nel

IKERStEdm/ \w or—=
“H2Station™”
FeiEEESI:65kg/hr




KR AT—> 32 #EsRE-CARB &EDF &8,

VAR EY

3= (D)

6.5E

L

5% ¢ 1B

» CARB(FRT—2 3> HIMRFAIC, RET —YZELICUEEREBEZ DT LD, HEREEHRL TS,
- ARXME $/AFT—2 3285 (kg/H)TERSMN. 600kg/HTIOXRNFBR$5,000/kg/HICEFTDELTLD,
- A/ XH'100~1200kg/HTZENDDTH. EFHIAX MF2807 RIL~3207 RILERNGIZ/ NSV, EDREED,

F25% A b EREH DBIMR(CARBIC K BH##T)

CARBAEEIR (C K DEENRIEFZ IR htE

B 2%
S $60,000 - : | AmaAb
= kg/H (2465/) | Nm3/hr #2E | $ /8Ehkg $ /st
@ % Cost ($/kg) = $28,000*(Capacity/100)0% 100 46 $28,000)  $2,800,000
= $50,000 - s il , 800,
S y - 200 93 $14,494|  $2,898,742
© $40,000 - 300 139 $9,860|  $2,958,108
2 400 185 $7,502|  $3,000,966
E $30,000 - AB8 Maximum = $26,000/kg 500 231 $6,069|  $3,034,635
Sso000. \ . o 600 278 $5,104|  $3,062,426
S 000 -
° AB8 Average = $13,000/kg 700 324 $4,409|  $3,086,121
$10000 - TNy T Attt 800 370 $3,883|  $3,106,795
' AB8 Minimum = $5,000/kg 900 417 $3472|  $3,125,145
$0 - : IR Stie ahebetetedete chetedetetet < 1000 463 $3,142|  $3,141,652
500 1,000 1,500 2,000 1100 509 $2,870|  $3,156,659
Station Capacity (kg/day) 1200 556 $2,642|  $3,170,422

—a-Cost Model

-& -Trendline of AB 8 Data

ENEOS #iftkitiatt
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IKRAT—2 3 2 EE-ERHas

A -

6.3 - EE

AR IR MM, BRERSEREFVWEBDEENMNS,

AT —23 V5 - sxfEtéas 1A M(CECE &&)

F 794 bEEKSE 180kg/H

BEKRETEREE

$370,000

250 kg Type 3 - 25 tubes

N E Ha 270,000 |40 HP reciprocating compressor
AT—>3 \/Eri{lﬁ*%%%%jx I\(NREI—E'%E:6 D) ?%fz)\%/\“/*f— 3270,000 DuaI—hose?HSS ani H7Op
HeBs . (g % QZN/E | &sfax b %%%ﬁ $135,000 |Fiba™ Type 2 storage tubes - 3 @ $45,000 each
tanks pese F7— ‘ ‘ \ $150,000 [Aluminum block with internal coil tubing
3 $45,633 $136,899 Fa—TBLONILTEE $150,000 [Specialty tubing and valves for high pressure hydrogen systems
[13 kg each, 945 bar MAV.\/P,.Type 1] Z DM L & B $230,000 |Electrical- and construction-related materials
pressure transducer and indicator 6 $1,141 $6,845 POSS 27 L $20,000 -
block and bleed valve 6 $570 $3,422 14T 4 R $12,000 B
air operated valve 6 $2,282 $13,690 INEF $1,607,000 B
pilot solenoid valve 7 $57 $399 | |E& INEF $799,000 -
isolation hand valve 12 $570 $6,845 | [#Et $2,406,000 -
check valve 3 $456 $1,369 | [T YA FBRSE 130kg/H
coolant pump 1 $1.369 $1.369 %iz}jiﬁ?ﬁn@%& $222,000 [84.6 kg at 450 Bar - 12 tubes (7 kg/tube)
water chiller > $4.563 $9.127 %iazt $53,000 |14 kg at 1,000 Bar - 2 tubes (7 kg/tube)
lant filter 1 $57 357 KEBRREE $1,008,000 |15 Bar
€00 : J— $147,000 [For H35
instrument air compressor 1 $1,141 $1,141 | |paeoe $123.000 |H70 Bar booster
instrument air dryer and filter 1 $2,909 $2,909 T AR — $392,000 |H35/H70 Bar Dispenser & Chiller, includes Point-of-Sale
hydrogen compressor 100 kg/day station -6 kg/hr, 25 kW $189,827 $189,827 F7— ] $19,000 |Pre-Chiller for High Pressure
200 kg/day station -14 kg/hr, 60 kW 1| $328,774 $328,774 Z DO ML & B $128,000 |Electrical and construction-related materials
[2-stage, 950 bar outlet] 300 kg/day station -23 kg/hr, 100 kW $453,010 | $453010 | | |Mf $2,092,000 -
hydrogen dispenser Eiﬁ JINET $828,000 -
[(1) 350 bar and (1) 700 bar hose] 1| $250000)  $250000 ) st AL -
hydrogen chiller and cooling block 1| $150,000 | $160,000 | [P 21774~ 180ke/H
’ ’ = EKRITE D SR $162,426 -
IR flame detector 2 $1,711 $3,422 i $500,000 -
hydrogen filter 1 $2,852 $2,852 F AR — $97,680 _
PLC 1 $5,704 $5,704 EES $237,000 -
tubing - $22,817 $22,817 pos F7— \ $230,000 [H2 Cooler/Cooling Block/Cooling Water Unit
fittings - $17,112 $17,112 Fa—TBLUSLTHE $48,635 -
electrical upgrades - $57,041 $57,041 ;coagfj@fﬁﬂf i iggggg -
- 25 , _
Leor;fal?dgs - i?;gj ig;gj 37 4 U7 4 B §200,000
! ! JINET $1,552,146 -
100 kg/day station $894,256 | @z [nat $853,080 -
Total 200 kg/day station $1,033,203 | [#zt $2.405,226 _
300 kg/day station $1,157,439




IKBRAT— g EE

=

& e

A o

6.5E5% - 1

EE

<BEZ&E>

~JL(1,2008 RIL) &

(Linde(dHBABRE).

- CARB(ZDORFT—> g > Bxitast AR CE D HE T,
BEE R NOKRFHEARRE) . 235 RJL(500kg/H)~305
BE X MIBWTEXREUELEF,

- BIEIDFirst Elemente 77U > %R EELANILEIERE G

CARBHEER(CKLZDEEIXRX hE

<KZRIFHZEIX >
- CARBOF&RFIRIR T, IRIRO $ /kg EDERTE

YU TTIF7~8$ /kgTE#., LDEHREED

CARB 7KZ=FIEMA% =B U

$10.00

$9.00

$8.00 . High Cost

$7.00 $7.56

$6.00
£

$5.00
& Medium Cost
“ $4.00
K 4
I Low Cost
) $3.00
2 $2.00 $2.75
%
£ $1.00

.
O ') O \") O \-) (M}
101' ILO'L 1’0’5 00" 1‘0& 10" 'LQ"

CARB IE &5 CAijf@;:ctéff—zi&j; 2) ££:2017.1 £ 7Y > 7 (FIEEHE)
im . )
e EiR (500kg/B) (1200kg/B) First Element Linde
BEH kg/H 500 1,200 180—233 350
e F7HA FBE FTHA bk
’7_2;;” %t kg/&E 3 75,000 180,000
BERORNEFEARL 4) 3.03 3.17
IRoEfMiE  $/kg 5) 16 16
AV Z—=v b 2,300 $/% $2,300 $2,300
BA(EEES) 2,100 $/% $2,100 $2,100
Foal 3,700 $/%F $3,700 $3,700
B 5,400 $/% $5,400 $5,400 $5,400 $5,000
FrEERE - - $10,000
EEZE |RR 7,200 $/% $7,200 $7,200 $9,504
EE&ER 1% @%EE $30,300 $31,700 $15,000 $40,000
T EEN 48,000 $/% $48,000 $48,000 $48,000
ANEB (A TF v R) 3% @%lEE $90,900 $95,100 $57,996 $30,000
RiR - s - - $28,260 $50,000
/INET = - $189,900 $195,500 $164,160 $135,000
s 2.25% @5 k£ $1,688 $4,050
o H—FRR 2.50% @5 Lk $1,875 $4,500
EHE
BH(EEHE) 054 $/kg 1) $40,500 $97,200
/INET = = $44,063 $105,750
BH/NEHEE+ZEE)) - - $42,600 $99,300 $30,000 $16,000
Z Dt - - $85,392
Kt - - $233,963 $301,250 $279,552 $151,000
kFEkgdh 1= V) #oEt $3.12 $1.67
. @RIFE
EH =R 10% SEZe $303,000 $317,000
1)0.18 $ /kwh. 3kwh/7kZEkg 2)ENEOSHHI M — REXTE 3)EEH x 50% R fE x 300H EE T — RKTE
4)%8.1-118 %, CARBHERICE I =T —XH/E BRI Ty —REBTE
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CARB(Z. 2016F K DHGHRET U CETIKRRAT—2 a3 BiunthizEDFRESH. 2020F118(C RS T AR,
[(RF—> 3> B33 @EZOWBIATNERVD] EVWDSERT. 800U EZT—AR5F5 1,
“CARB Hydrogen Station Network Self-Sufficiency Analysis per Assembly Bill 8 November 2020 “
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Hi88:CARB Hydrogen Station Network Self-Sufficiency Analysis per Assembly Bill 8 November 2020
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i ~ ~ L L N — ~ ~ g B = |
CARB K= AF—>3>Bi>=alL—>3> RIIE®@
B $60,000 - R U SN
& $50.000 Cost ($/kg) = $28,000*(Capacity/100)-0-95 8 70% M | oy
g $50.000 7 R? = 0.81 2 80% o o *e
Y $40,000 - K 70% . |' S,
S £ 60% o 0
8 $30,000 - AB8 Maximum = $26,000/kg " 50% o o ®
@ L ° o o ® o o
£ $20,000 - K 40% o o 0o o &£ &
2 AB8 Average = $13,000/kg n 30%
$10,000 - AB8 Minimum = $5,000/kg 2020 2022 2024 2026 2028 2030 2032 2034
$0 - | -|-- bt adetetedett 4 ¢ Moore's Law @ HSCC Fast a HSCC Slow
0 500 1,000 1,500 2,000 St 2 RIS A

Station Capacity (kg/day)

—a—Cost Model =& -Trendline of AB 8 Data

BB XR b EBEENDEIR

<R IRX >
—600kg/HETIFAREULICKDRAT—ILAUY RED
600kg/HEL ETI&E. 5,000% /kg-SteEIT—TE

SEFRIIBMDIIRE LT, 20354 T30~50%DEHIR NI DT> %

<EZRA k>
—>AFFORXOAX MEEMBIX OB E UTEE

500kg/BHStTIE#IOH $ DA FTOAX b, BEEEEDEETTHIL9S $

ENEOS #iftkitiatt

A8

7

=
B o

AR —=3> 30X MR

CARB #E ¥l #R 51 aiiR
A~ a—%vF 2,300 $/%F
B (BEDBS) 2,100 $/%F
aE 3,700 $/%F
N REEE 5,400 $ /%
ER em 7,200 $ /%
EE & EH 1% @RIEE
B 48,000 $/%
ANFEZE (X > FF > R) 3% @EE
e 2.25% @5
THE | H— PR 2.50% @3
B (EHE) 054 $/kg 1)
T AR 10% @ERMEESET &

1)0.18 $ /kwh. 3kwh/7k3&kg

Hi#8:CARB Hydrogen Station Network Self-Sufficiency Analysis per Assembly Bill 8 November 2020
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Hi#8:CARB Hydrogen Station Network Self-Sufficiency Analysis per Assembly Bill 8 November 2020

CARBEII1&:Y FERIIROmRAIE. &/IME

=N =N
FCV& #2035 1,800,000 300,000
BRNAT— 3 VEER 350kg/ H 200kg/ H
RART— 3 VB 2,000kg/ H 1,200kg/ H
ART— a3 1,800 310
BARRAT— 3 VBEXR 85% 25%
w0 X MERRER -0.212 -0.106
KF=/N5E Y 1820404 $12.00/kg $5.00/kg
KEFEIX PHRKBEZE $7.56/kg $2.75/kg
MIRRER E B 15% 10%
Z DEAT B & MIRRICEHHE THAE

FREDAA Vo F U A

—FERIRZHAENE T, MIRRNM10~15%(C71RrDfzs
(S BIRBFHENE DR ZEIE.

R&H. LCFSTL > w Milig($80 $ ~120 $ =28 E L TR

BLTWS,
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TR+ fiam

=

SFUARNMREIFER  BII(CHEIRBATSIERR

CARBIC LD [HERF LD

>+ UFA v+ UFB >+ UFC = = —

7 “Industry Leads the Way” "Parity in the Decade" "Government Ahead of Industry" ’ Hﬁj(BOOEE? @Eﬁﬁ\i*ﬁ\(L C‘E_\? N .

g EERC [0ETHY U > %) AT A R R 0 4381 11 2030 X TICAT—2a>&FE(F8L

Byhaxkxgyy Bhaxbtgoy BWIAR KT — . N _ _ _
iz AU EMmER L 20404 AU v EmER 20304 A EmER £ 20304 * iiﬁgﬁt g LLH%’HH%EE%B:BOD(L 3_5 t&) (:(g:‘

wiE $18M $ 190M $320M vEBHEIODAFT— 3> xRy NJO—2DDWEEE

s i o v SDIEBAQZZ > 3> Fy bI—2
BB 20264 2028% 2029% vVATF—>3>0OKEHL
PPNI* $104.7M $ 252.2M $ 387.0M v FCVOIRPOOME N &

*PPNI :Pre-Profit Network Investment, B £ TO~YA F R ¥ ¥ v a2 70—DAE

AT —2 3 DEBEROEPHR EF

HRIZ L ¥y b

HRIV L Zw & VIR T —2 3 2 OFEE TR MEIRK

" 7l 283 T %%)J;H\H@h \\,\\
5o % HHER > ) 0 M3 ; ;; i(g
@ . INEN, . H
3400 Eazt v 1\ DR OE T AR
$3.00 — 2050 TH VIEFE X MERAE— RMMET
200 L IRAD1/4TEE(F VIEE X MERAE— RAMET
‘ LCFSHRIZ LS | LCFS(OKZ=AR5E) v 20—/ OLiig TOKEMEDIE T
$1.00 TLvh [C&o THEINT BTN GBS,
"""""""""""""""""""""""""""""""""""""""" mLCFs KFEBHIGI L P v b
G- bl Hi#8:CARB Hydrogen Station Network Self-Sufficiency Analysis per Assembly Bill 8 November 2020
$(1.00) - m—EE  LIR— MREEREN S, INBAFOER
$(2.00) - _ AmErysa7O— [2030EFCV100hEeZXKAIIEE UT. 3ME$ DRFSZIEICKD,. 2025FFT
‘ (ERFiENR %) (C/KZEMH%8$/kg. 2027F~2030FERF7—> 3 B ZENT Do |
$(3.00) - EWDSZEEBRBMINS,
O NT VWO NTOVWOMONTO O AitFvvyraz7Oo—
9989593823833 388558S 8  mmXESD - TDIHDEM(E. RT—23>28H1600kg/HEL E. ERBUEIER75%L L.
5% A B5,000% /kg/BELTF. KE=ZEIRA B8 $ /kgBAF. EE IR 5~8
ENEOS &gt T YUACOFv>1T70— $ /kg(158FF19). +LCFSUL>w by EWo LA LR, 56
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- PSR ETDIKFRRAT—> 3 B m(HMEF TH D.
- DOE®E 112~20hPhZzEstER] R DDH(CEFER D> TLVD,
- REIEUHA, 1bEBB8)DNEESC(Northeast Electrochemical Energy Storage Cluster)Yo2/) \ A &5 D The OHIO FUEL CELL
COALITIONAY, ERIBRZ L TLDH. INBATZEIN T (CED TLVRL,

- AN DINT(E. RRIRB(CKSZIRBIBEN RN EMS (INMN EDEEE). 7KZR - FCVICX 3 DTIEMRIND/ \w 277w THREIHNEE <. FCVDTiE
BRABRENDEEB3Z/IRARIT. FCVHIEY® b RILETZHIRESNTE D, TDEMNSEFCVZEIRATET DIRTLICIRUN,

BRAAT—>3 > (38D,

DM DAKEE

BRAXT—>3>

NEESCCIC KB2025EKBEE

R TEHE (20184FKTE)
AT=3a i/ BEE __ PRE
fErT ] Al
SunHydro - Wallingford 10 Technology Dr Wallingford _ M FCv FCRA KRSt
AxFAhv b JxFHhv b 548 43 o6~7
Air Liguide 165 Leibert Rd Hartford —
~YFai—tyv 823 84 6~7
Muvera Corporate Headguarters 129 Concord Rd Billerica —a2—3—74 2,038 349 18~23
Air Liquide - Braintree 240 Wood Rd Braintree THFa1—tv Y OA— K745 K 171 14 1~2
Air Liquide 377 Chauncy St Mansfield N—FEV b 92 4 1~2
o XA 137 7 1~2
Air Liquide 797 Peninsula Blvd Hempstead Za2—3-7
e R e 3,232 139 31~34
Air Liquide 333 W River St Providence O—FFA4Z2 b N o5 5 1~7
SERVCO 2850 Pukoloa St Honolulu N7 A A=t 7,066 645 65~79
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- WEOEAKRAT—2 325000 TYUSTow>a2a0>E77ManfR. Xy OM1AFR. LWINE, 2018F68UBEDTTHK.
- US4 w2 20> E7INTE. HTECH/\> O —/\—[E1B(CHh L2 H R (SET6 h PN ZZEDBERE LTS, IREDAHFIDDS
5. 2HFREShell EDHEE. 2HFRIFEIT > LT > DRz,

- ORI BEEREA—N—"THDHydrogenics& FIFDHET, A B+ NEME. 8EF1200kg/HTEFH IR M5.2B7 FL,
M. 2.9875 RILHEUATHES.

ATF—vavE e ) I HERE |[wE

(Vancouver) HTEC 8686 Granville ST, Vancouver Britich Columbia 2018/6/15 |Shell#[E]

(Burnaby) HTEC 4505 CANADA Way, Burnaby Britich Columbia 2019/12/5 |Shel#[@

7-Eleven - Hydrogen Technology and N N
HTEC 2501 Westview Dr, North Vancouver |Britich Columbia 2020/6/25 |7 A L7 vHFE

Energy Corp

(Victoria) HTEC 4001 Quadra St, Victoria Britich Columbia 2020/0Q4

] o b3 &R, EE 200kg/

Esso Harnois Groupe Pétrolier - . o ) ) _ .

Hydrogenics {5105 boul Wilfrid-Hamel ,Québec Québec 2018/6 H. B#%Z&S.2HAH FL-29

Hydrogenics

B FIVBUTREE

HTEC-Shell D/IKERX T —3 3 &~

ENEOS i&tftkiatt
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- JUF w2202 E7ME. INEEROZEVARSE
ZhiT. ST DDACTHBICEERTDRE, hFHT
FoimB 7R ER D #H A2 EH DM

- JKERStE. 2023FFTICI0BA ML ZiR&
101 FiEER9 7381 (2020F9OHER)

« 2019 (CME L TOKZEO— RYY TEETFE

L. &

<O—RYvT>
- CO2BEZEKDIODEBEFEEE U TKERZMEDT

- 20258 FTITIKZRSt 304 P-FCV 6,000&. 2030
#1505t-30,000&/. 20504 1,000st-1,000,0005,
- BATIREEIS2025FELPF(IE33% L £, kR
36.49C0O2/MIk:%E,

AT SANADKREAZSEEESRTE, 2
BB RXAF— MU, R=EINIC(F20-45%.

2-5%E

JUS«w2a2302E7H KRO—-RIvT KERA2ITSEEBR

The

PHASE 1:
Develop Supply & Infrastructure

PHASE 2: PHASE 3:

Rapid Commercial Expansion

Commercial Introduction

2020-2025 2025-2030 2030-2050

IDENTIFY AND COMMUNICATE HYDROGEN AS PRIORITY SECTOR FOR BC

=
Supply Establish centralized large scale supply, Liquefaction for transport, expand Expansion of renewable content
strategic distributed supply in metrovan distributed supply
Carbon Intensity < 36.4 COZe/M|
20% Renewable I >33% Renewable
Natural Gas

2-5% H2 by volume 10-15% H2 by volume 20-45% H2 by volume

6 000 FCEVS, 30 Stations

Transit bus l—‘

zero emission
regulation

30,000 FCEVs, 150 Stations 1,000,000 FCEVs, 1,000 Stations

Industry SR 25% of Low Carbon Fuel ' 75% of Low Carbon Fuel :
. Synthetic fue! pi from H2 Pathway [from H2 Pathway
Lighthouse Projects

.—» Hydrogen Liquefier Profect

Integrated energy
system pilot
(electrolysis / NG)

Central hydrogen production

’—' Hydrogen community study,

Marine/Rail Truck study

‘ » Hydrogen port project

’—a Fuel cell coach program

BHEFE 2020-2025 2025-2030 2030-2050
RERE 36.45C02/ MK %
e -
BAAgEIE 20% 33%i8
FCV 6,000 30,000 1,000,000
KZEST 30 150 1,000
ENEOS @it et

KFEO— RIWS

JUF« w202 E7N

H88:The BC Hydrogen Study 59
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20206128, HFH BT (SKREI ZHER.

H#: HYDROGEN STRATEGY FOR CANADA Seizing the Opportunities for Hydrogen A Call to Action

5 IKFRERE  [20505E3>] hFr5 KRR BN - T=EEZ

. SOOEIL:TLXJZODFCV%& BiZeE 2020-2025 2025-2030 2030-2050

. ﬂfg‘@iz"‘@ﬂ(;ﬁ?ﬁj&fﬁ/ﬁ\ﬂ’ > 5*%% X4 b Laying the Foundation Growth & Diversification Rapid Market Expansion
. I;i;\) b$_5ﬁ§®300/0b\7kg=§ RFBE 36.4gCO2/MIEKTE, (ERHELE

. 1EEZI7\ |\7K§=E%EODE&DOD¥EE¥EUHZ'| KA BAEAREIES 33%i8. A LHEE

- 35/ 5L EDRMAIKIC L BREME el St -
RNy THSROIO—)ULT Y — S KREEE e — o

- JKFRBHEPEEE(C £ 350,000875 RILLLEDIRA K -

- 190Mt/ LA EDGHGHI o~ LR

FERAE
7 e - ”

- KERSU R TE U BEIRENTUVRLA, 2050488 7am7U7E
E#E500/H4. ~SvU16H4A. /UR6,5008 TKEREED . S

13% EDRBEL, 5005&(3. BEEDOH1/4(CHEH, T BAEH
 EEDELILOBAA S L TOKERE. KEREOHNESD. i s %i s

- EEEEITORN & UTOKRREFRMADL/3, BRI -

SRR EIE (e-fuel ) DK ZRZ 2030 LU (CFI BRLA. NT DR St TONT ARSI

ENEOS #iftkitiatt

I DKFEIRILF =T

I THO T RILF—/NTHEE

NTEEOaRT 3V

MELDEE] #7

i Mkl REREGE, PR CCUS. IRl ok Zeh R

KRERER Mt/ F (B K =) MY/ F (1B R RIRE) 20Mt/FF (& 5% R AR E)
TRLF—ICHHBKROEE 1.6% 6.2% 30%

GHGHIRE ~45Mt ~190Mt
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- EUDKZRRT—> 3 ViE(E. EUDHEI ERE - BIahOMiizZ=R T CGEDH SN TS (BEISEEIS (HMER (CEETE)
- RBZE L DEENHD D RV DH2Mobilityld. EUDFCH JU-"H2ME” &"COHRS”. KRU'RAW'NIP"([CEE L. ZIBEZZITTL\D,

<FCHIJUZO> 10 h&AHE>

- EUICKDKEE - MAEMBEDMATTAF - P&, EUD T ER#E#FCH JU(The Fuel Cells and
Hydrogen Joint Undertaking)h'#iE.

- 2008FDRAELRE. REtT2467 —YHEfESN. BRADD S5H+ERDI168H1—O%Z N,
MEEF8LIT—VYZEMR. A 2257 —HEnXes, KREAT—> 3 2 BEE,

- ARBEEMESNTVD. [BAEOEE] WARHIROEETH D,

- ENXEPFI TR, RAEDEMNS, /TR, FIE, Mz, JA—T0U T MEEZNENICDLTH

R ENSTNTND,

FCHIU K%=RF—> 3 CEEDHEBIR & EEE

5 6 19 216 16 o
att at att
224 562 572HAE s0u 21587€
2 305 92
e 24 12
53 BEFH wn100me RS FH ww1005e
RAE A MEBBETOM KRAF—vav KT - W

FCHIU #nXtieds - KERERXT—> 3 > BEP] FEANR

e BE
B AH Fi 2012 :REfE | 2017F&RE 2020% 20244 20304
1 fERE years na 10 12 15 20
2 fif A FE4K years na 5 10 15
3 IxILF—BE kWh/kg na 10 5 4 3
4 I % na 95 96 98 99
5 HEEA > & —sNL days na 20 48 72 168 - QO17EEET.
6 ERAYTFZAaAX B EUR/kg na 1 0.5 | 03— 200kg/HXF—>3>D
7 |AT Person h/kh na . 70 28 16 EERE(I, .
8 RAT—YavEEZaIX b 1,000EUR/ (kg/day) 7.5 @/ 4-2.1 3-1.6 2.4-1.3 ;-éoﬁc?fl%€/kg><200kg=l40ﬁ€b\
9 BARREAKFIX b EUR/kg 13 12 11 9 6

ENEOS #iftkitiatt
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9. KR

BEFR ZIR(RE) FEA N~ HAR WyE B (%) EEAEZ
H2ME 01/06/2015 € 62,840,821 €320000007}<§;(?_:/3\/29
. SR . DNoxs 840, 1000,
HYDROGEN ILAYbIFS \ﬁ4A7Q\BMW\W/ \)/T\hﬂﬁ\ - 31/05/2020 FOV 300410 F
MOBILITY NEL, =2 74—, T7UFv K, BE. ITMST— kEa>&4, K> —
H2ME2 EUROPE 4. OMV. HZEE U F 4. 7974 % 01/05/2016 pEime] ooy = = A
- 30/06/2022 FCV 1,1004& M k£
P S 7w — 7 TR, BN o A — F— o = —HETOBS - BNREKRHERE
BIG HIT BURmNGWNmMHWGRENHWRWHNQSEMSG;jgfifﬁfﬁbI/;—z?ﬁggﬁzﬂ%fﬁﬁ;;:%é 01/05/2016 € 7,246,103 € 5,000,000 % 7 L BI% EF?HRSIf/b:;ﬁﬁﬁkhm
IN AN ISOLATED TERRITORY: A PILOT FOR EUROPE > Dymblo et TR, SRR 13070472021 ] el T AR <Bb> - RESKWh/KE,
23y b7 v FAEBRRE BB, L —Z —%F v /%:1,000kg
R ILAYPIFY— TL—XVKR TYavytik YUz— . .
DEMONSTRATION OF SMALL 4-WHEEL FUEL CELL - ‘ SO = 01/10/2012 INEIFCVI & 2 HETE, 2. A% o=
SWARM PASSENGER VEHICLE APPLICATIONS IN REGIONAL |¥ 2k, aR¥ b U —Kk, /S—I v HLA, FA VHIRTRIL € 15,803,804 €6,712,986 e
AND MUNICIPAL TRANSPORT ¥R, T U %— . TUV SUDAb - 31/10/2018 <BE> k% 1kg/100km, K& 106/kg
ZERO EMISSION FLEET VEHICLES FOR EUROPEAN TLAvbxF T B FER BMW, V2T, 2T R 01/09/2017 o> R XU, 7Y L TOFCVEE1804
pd PENEAWIN a N al [=1N
ZEFER Fooxym, ERE - RRIERRfT Y 2 — ITM/XT — /XU E € 25,883,005 € 4,998,843 _
ROLL-OUT R - 31/08/2022 HRS6 <B1Z>#4790,000km/ & Tif/A6,0008FR
Bass e, rU—> b7 ABHEE i
P T — FUE— K. NS — R 5 1 LB 5EBH TDFC/NR29E % fi - 7= i,
ENVIRONMENTALLY FRIENDLY, EFFICIENT Ty 7o TV AT R I YRR RELIL g1 61 /5015 ; =
3EMOTION ¥—ZE(CEA). CIRP, FIT, BHA7 > M, dt7><—8. RET/RX, € 39,232,163 €14,999,983 |< BE>A%9kg/100km, BREHZE:90%, 3 X k850KE/
ELECTRIC MOTION R R - 31/12/2022
SAVAC/N R, A Ry a@R(TL). WaterstofNet fth &
Ty 7=, TNT 4 —vhiiFER. Qbuzz, U VE NT— . . P
HIGH V.LO-CITY CITIES SPEEDING UP THE INTEGRATION OF F} S S w i, Pitpoint. sk K S HYER. &= / 5ok 01/01/2012 €30.494.110 € 13.491 724 sy y. YrLE, TV T —TAHTO,
= HYDROGEN BUSES IN PUBLIC FLEETS "y 77 /R Fipoint, AGRA Y by TYER. - 31/12/2019 9% AL s 2145 HRSAAFRIC & 2 ESF
FFTaryYira o
BOC, 71T 4 —viiiFada, NT7—F, TLXAY T FI— .
EUROPEAN HYDROGEN TRANSIT BUSES IN = . 01/01/2013 HETNT 4 — > TOFC/NREAE,
HYTRANSIT HyER. PLANET, Stagecoach, 77> 77—, DANTHERM € 17,850,709 € 6,999,999 N .
SCOTLAND - 31/03/2019 HRS1AFrIC & % 3REE
POWER .
JOINT INITIATIVE FOR HYDROGEN VEHICLES LAY RIFTIm TATA e ARSI L, S 01/01/2017 EULBITOFC AR EARA > 7 7 OF
= _ s Bt b N~ . = o e y e
JIVE ACROSS EUROPE T4 =, TILVRB, AY FYANZIY—ER EFALKE, - 31/12/2022 € 110,375,045 € 32,000,000 <ETK>20204’:§$JJ§’(®EM’EETBT° MIABLE. HfE
FLyTFg—/%8, Iy FS > R@i £ TOFEITIERF2500kmL £
JOINT INITIATIVE FOR HYDROGEN VEHICLES Tl X2 hEF Y=, S 74—, Hydrogen Europe. 7k 01/01/2018 EULBTOFCAR EKRA 27 7 DR
Ev )L — 2 — K . = % S kv = ° =T L
JIVE2 ACROSS EUROPE? 25, THINKSTEP, WSWE&)&E, REBELZY ANV N 31/12/2023 € 107,398,382 € 25,000,000 |<BIZE>2020E#F CHO B A BIET., 14#8H T1524&
/N RER, VATGAS, BEHR 7> ML 74 vikEfh DFC/N R % i,
Yoz yLy S sk—NT vy, raz FCF 5 v o (ZHINES) DRGE
REFUSE VEHICLE INNOVATION AND VALIDATION IN || ACTEBELT Y =570 7 Suezd I k=74 > 7, 70 =2 101 01/2018 -
REVIVE EUROPE FU. TLEW,. Ty bW, TARTFILE LR, TLAY T 31/12/2021 € 8,706,255 €4,993,851 |<BfE>154. FC>40kw, TtWihEE50%. 25,0008
U= CEA. VZWkKZEF v b, EbSy s a—A v/ ) B
Safran /X7 —2=v b, BRFH/BEAEIRLT-Z821L), RZEHRFCORFE L TEVY XA ML= a3
FLHYSAFE FUEL CELL HYDROGEN SYSTEM FOR AIRCRAFT KAYMEFEHEYEZ—, JILLAK, TRAFNRY - F5 X REIL 01/01/2018 € 7,365,901 € 5,063,023 |<B#ZE> EPUEE 150kg. EPURFE200L, 3h540%
EMERGENCY OPERATION EFTEHT X . TN T T A\ 31/12/2020 1365, ,063, <BiR> 2 g. ZE200L, £h3R40%.
22 5 B AT 22 . ZODIAC AEROTECHNICS I RIL¥ —FE2kw/kg, 2.5kw/L
ZODIAC AEROTECHNICS . BRFN/BATRETI A L¥ —FES N .
A / PO TERE  101/05/2013 RZ2i D BN ERFCO RIS & AR
HYCARUS HYDROGEN CELLS FOR AIRBORNE USAGE ({L). JRC. DASSAULT #fiZe. ARTTIC. EIZM1Z25 B MIfzear € 12,064,474 € 5,219,265 R
) - - - 31/03/2019 <BE>TRLE, HFI20kW, fiH/A2500850, %1555%
(L), FUEfEFHCZSRO, T7—YF—K
74> 7y RVITEfIfR Y2 — 747> FRIER
MARINE APPLICATION OF A NEW FUEL CELL z RATET AR 7 T 01/03/2017 ARARFAAPEMFC S X 7 L1 (3 % 82.5kW) D BAFE
MARANDA POWERTRAIN VALIDATED IN DEMANDING ARCTIC X —. ABB. /X7 —+4JL. OMB SALERI, PERSEE, SWISS € 3,704,758 € 2,939,458 . N
- 28/02/2021 <BiE>MEME-35°C, MiTA4.6mV/100085R, #1%48%
CONDITIONS HYDROGEN
Ludwig-Boelkow> 2 7 L, JRC, FAST, H2AY v o T L X _
H“FTEMWPELA%E%A&DWOMWMWNWF%L%& FI;;~ IT Uk F. b 20— mo— 01/01/2013 € 15.680.960 €6%6WlFC7#—7U7#§\$%$ﬁ®£ﬁ
POWERED MATERIALHANDLING VEHICLES ) / ) e -31/12/2018 T B <B1E>20048. FCih3E45-50%. FeiERFHI3 LA

KEFY b7 =0 TTT R UM

ENEOS #iftkitiatt

KJERAT—23>
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- H2ME(2015-2020)%:Cf. Z20&MTO> 1T R THBH2ME2(2016-2022)(F. FCV - KERStOFMBEF - EiERTO> T b
-WEIAT—23>055500F1d. H2MEZO> =0 MEBIE& TR SN TUL\S,
- X>)\—(F46%t - EUR, O—F 0 H*—4 —I[IElement Energy (), FE#HREZE1648HE€. N, EUEIE67EBHEE,

e
Hydrogen

:{‘,. Mobility Europe

New hydrogen refuelling stations:

-l 20-700bar HRS in Germany

- 12 -700bar HRS in Scandinavia

- 11 -350bar and 700bar HRS in France
-l 6—350bar and 700bar HRS in the UK
- 1-700bar HRS in NL

H—EMEASTN TS,

BEl(F5006DFCV, 90068DL > TORXF >

ENEOS i&tftkiatt

Hi#:FCHIU

Honda FCEVs

Toyota FCEVs

Procurement
of other FCEVs

FC range-
extended
electric vans

FC range-
extended
electric trucks

2016 2017 2018 2019 2020 2021 2022

pas -/ e ,
—'% B-Class F-Cell GLC F-Cell ﬁ
= from 2015Q2 from 201833

_ 40in operation in the project
Honda Clarity
from 2017Q1
Toyota Mirai
from 2017Q3

other vehicle types procured and
deployed from 2017Q2

lisl

- AWk

w Renault Kangoo Z.E Hydrogen (by Symbio)
from 2015Q3

T

Renault Master Z.E H2 (by
Symbio) from 2020Q3
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H2ME 0O>

T XA )\—EFEBD @ vorzs—o g @ammAs/i—)

EU&3B%E EU&EER
AN — - A N— .
H2ME H2ME2 aFt H2ME H2ME2 aat

AGA i) € 847,343 € 26,250 € 873,593 HYUNDAI g2 €0 €0
AIR LIQUIDE {IN € 6,100,111 € 2,405,000 € 8,605,111 ICELANDIC NEW ENERGY Pi € 103,359 € 567,111 € 670,470
ALPHABET FUHRPARKMANAGEMENT H € 660,000 € 660,000 INTELLIGENT ENERGY ES €0 €0
AREVA H2GEN 1L € 1,269,955 € 1,369,000 € 2,638,955 ISLENSKA VETNISFELAGID K €0 €0
AUDI iz €0 €0 ITM POWER ES € 2,340,923 €5,5672,116 € 7,913,039
B. KERKHOF & ZN 5] € 784,750 € 784,750 KOBENHAVNS € 304,000 € 304,000
BMW it €0 €0 €0 LINDE gl €5,094,499 € 5,094,499
BOC ES € 497,437 € 497,437 MCPHY 1L € 496,755 € 1,686,300 € 2,183,055
BRINTBRANCHEN € 120,769 € 120,769 MERCEDES-BENZ g2 € 2,000,000 € 2,000,000
CENEX ES € 509,781 € 757,150 € 1,266,931 MICHELIN N €0 €0
COMMUNAUTE D'AGGLOMERATION SARREGUEMINES CONFLUENCES 1IN € 192,770 € 192,770 MINISTERIE VAN INFRASTRUCTUUR EN WATERSTAAT € 43,250 € 43,250
COMPAGNIE NATIONALE DU RHONE SA 1L € 490,700 € 490,700 NEL € 847,343 € 4,724,639 € 5,671,982
COMMUNAUTE URBAINE DU GRAND NANCY 1L €0 €0 NISSAN ES €0 €0 €0
DAIMLER gl €0 € 3,300,000 € 3,300,000 OMV biid €0 €0
DANISH HYDROGEN €0 €0 OPEN ENERGI ES € 79,285 € 79,285
EIFER g2 € 163,114 € 330,000 € 493,114 RENAULT N €0 €0 €0
ELEMENT ENERGY EZIN € 686,450 € 684,500 € 1,370,950 SEMITAN 1 € 222,000 € 222,000
GNVERT N € 836,934 € 836,934 SOCIETE DU TAXI ELECTRIQUE PARISIEN 1L € 1,569,250 € 1,569,250
H2 MOBILITY pLie € 5,264,264 € 40,000 € 5,304,264 STEDIN DIENSTEN £ €0 €0
HONDA iz €0 € 350,000 € 350,000 STEDIN NETBEHEER E5] € 368,750 € 368,750
HYDROGENE DE FRANCE 1L €0 €0 SYMBIO 1L € 1,262,250 € 4,784,400 € 6,046,650
HYOP AS # € 502,207 € 1,305,231 €1,807,438 | |THE UNIVERSITY OF MANCHESTER ES € 154,000 € 154,000
hySOLUTIONS H € 184,164 € 184,164 | |TOYOTA FHEELE € 3,780,000 € 1,280,000 € 5,060,000
HYUNDAI gz €0 €0 | [WATERSTOFNET te € 49,438 € 49,438
ICELANDIC NEW ENERGY K € 103,359 € 567,111 €670,470 EUBIBEEEET € 32,000,000 | € 34,999,549 € 66,999,549
PARRZE 7 ¥ € 62,308,186 | € 101,449,352 | € 163,757,538

ENEOS itk &tt ti88:EU CORDISEI & DENEOS U H — F R EUGIBEIE 51% 34% 41%




9.k ')‘I‘l OEM Site(s) | Typeof HRS | Source of H2 | Project |
H2ME X5 —3 3 >4t P s
/ / “ AGA Sandviken. SW 1 HRS 2> 800kg/day Off-site water electrolysis H2ME (1)
(Linde) 2 =0 @700bar delivered via district pipelines.
" : 1 HRS 2 800kg/day  Supplied with trucked in H; from
1J 4\ N =N N = N Mariestad, SW : H2ME 2
- 200kg/HO/NEEIM L, ARV EHYED <7 TE150kg/BH KX TU200kg/H. Nel @700bar centralised electrolysers.
N * ~ =477 [SEY Yl == - . it
- 100 kg/ E EE}E (ib \37’1:6# /'U"I’ '\ Eé.ﬁq:o 800 kg/ E (j:%q] E@;ﬁﬂF_Ci%lg L/ 7:_7J<§%} \ HYOP Hovik, NO 1 HRsé)z7332:§/day e ""tarzi'k::’eicr:'g'yse“ and  oMEQ)
—_ < — — AN 7w 2
Nel H2 Kolding, DK ~ Supplied with trucked in H, H2ME (1)
@700bar
Nel H2 Reykjavik, Keflavik, 3 HRS 2 200kg/day 2- Supp!ied with trucked inH,
= Selfoss, IS @700bar 1 - On-site water electrolysers
= 100kg/ B % =@®EF7YAR
g N Copenhagen 2 HRS 2 200kg/day . : -
Nel H2 Herning. DK @700bar Supplied with trucked in H; H2ME 2
o g7 - )
= 150kg/H s BEF YA b =
B o _ TBC TBC 1HRS = Zngg/day Supplied with trucked in H, pZME2
= 200kg/ BEA 7Y A F+BRA VYA b e
320kg/H a BRAT7H A+ Netherlands
m 800kg/H >
g/ Kerkhof The Hague 1 HRS 2 200kg/day Trucked in H, H2ME 2
(Resato) @700bar
OEM Site(s) Type of HRS Source of H2 Project ‘ OEM Site(s) Type of HRS Source of H2 ‘ Project ‘
France Germany
) 1 HRS > 200kg/day ) . . Laatzen, Leverkusen, 10 HRS >
Air Liquide | Paris Sud (Orly) Supplied with trucked in H; = H2ME (1) Ai = ; : :
: | Vb Do, gy gy SN e
. ' » bar 2
Parl.s North, Supplied with trucked in H, Furth, Passau, Schnelldorf
S Paris West, 4 HRS > 200kg/day . . .
Air Liquide . and on-site water H2ME 2 Leipzig, Potsdam, Berlin, Berg
Versailles, @ dual pressure lectrolysi Linde bei hof, Frankfurt, Aachen 10 HRS 2 Supplied with trucked in
Creteil electrolysis Exsen, Hagenow Halle,  150ke/day @700 o H2ME (1)
' ' ! bar
i i i Herten,
ArevaHaGen | (o, AWRS23Okg/day  CPPRGEILCEERIE
/ EIFER @350bar St
ArevaH2Gen L HRS > 80kg/day United Kingdom
= e 1HRS = .
JSEMITAN/ Nantes @350bar On- site water electrolyser | H2ME2 e Aberdeon B e Shie T -
EIFER (Linde) bar electrolyser
McPhy/ S . 1 HRS > 40kg/day On- sit ter electrol HIME (1)
EIFER/ CASC arreguemines @350 bar n- site water electrolyser N 2 HRS > 100- on cite water
McPhy/CNR Lyon 1 HRS > 80kg/day On- site water electrolyser | H2ME2 peaconslild, Gatwick @;50|kg/dav’ electrolyser v
/GNVERT 4 @350 bar ¥ ual pressure
>
™ Swindon, Birmingham, 23D:R?d_ On- site water HIME 2
TBC TBC 2 HRS > 80kg/day On- site water electrolyser = H2ME2 . London g/cay electrolyser
@700 bar Hig8:FCHIU @dual pressure
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- PE7DHBIET —H & PEBDEREB(HHHOEMEEF AT —2 3 >N SEER IR MEHE U, BiRZHEE UZOEM(E, #HlE (FETEH
(CREUEEDEEEL. #HERFP67HENIET — KL DH2METIZ50%. H2ME2T(E33% & Uz,

- Ffe. RAYTEH2MOBILITYEH2MED#HBIEZERIT TS, COHE(FAT—2 3 VEEICAHAVWTWS LD EMNS (K H2MOBILITY
IR—LR—=2) RAAYD20HFRICDLTIE. OEMODLinde. Air Liquide. AL —4—@MH2Mobilty(D&ET8E CHEE.

o _ _ _ . Sthf=1l) N - )
y Z7avz s b | RESA. B EU&BZE EEERSTH EUS i858 WERHTE 1) HEA A7
H2ME 11 €6,100,111 11 200 BEFT7HA b
AIR LIQUIDE -
H2ME2  |{L4 / € 2,405,00# 4 € 601,250 € 1,803,750.0 200 BRA VYA F+BEA 7Y A b
H2ME 2 / € 2,340,92% 2| €1,170,462 € 2,340,923.0 150 BIRA P Ak
ITM POWER
H2ME?2 3 / € 5,572,11% 3| €1,857,372 €5,572,116.0 200 BRA YAk
LINDE H2ME 410 / € 5,094,49 10 150 BEFT7HAF
H2ME Rl \ € 847,343 1 € 847,343 € 1,694,686.0 200 BEF7HAF
NEL —
800(1) |BREEEF7H4 1), BREA VY
H2ME?2 LER6 € 4,724,639 6 € 787,440 €2,362,319.5 o
20005) |4 b)), BEATYA L)
200(10) |__
H2 MOBILITY H2ME @ € 5,264,264 20 € 263,213 €526,426.4 150(10) BEAT7HA F
. B 200(10) |
RAYBEHE 2) H2ME 420 € 15,904,318 20 € 795,216 €1,590,431.8 150(10) BEF 794k

1) #5Bh=E H2ME=50%. H2ME2=33% & K&

2)H2ME D AirLiquide® K 1 Y (#E). Linde. H2Mobility%® &35t L CHE

l R+ W TOBEATHA KSt(150kg/H  104F. 200kg/H 100 FFOF)DEE IR M. #11607€12E & DHEHEE,

Etk(CEEA T T bdD. Nelld200kg/HT1707€, AirLiquided®{ASt(&200kg/EHT1805€
IMPowerh &XER DSBS IBESD C EICKDEBNMND,

ENEOS #iftkitiatt
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» “COHRS”=Connecting Hydrogen Refuelling

Stations(d. A—XAKUFZHNS RAWVICHNT T, K3

St20hFhEdEHI IO TI N,

- EUD B E1EREHZE{m 9 S The Trans-European
Networks (TEN)ZO> 1o bD—EBT. H2ME& (E5!

BrE,
- STEEDFH THD. FCVEIEIZ TR0\,

ATF— 3 v

HIES

B A

Bad Homburg

Biebelried

Dresden

Duisburg

Flenshurg (Handewitt)

Friedberg/Derching

<E=>

HAfE: 2015F9H ~2020F12H

& F:#.88€25,955,574
EU##BN%E€12,977,787(50%)

A > )\—:H2Mobility(d—F « %r—4~ —)
Air Liquide. Daimler. Linde.
OMV. Shell. TOTAL

ATF—> 3> {1#k:70MPa. 212kg/H.
a/hrftiE, SEATY1 b
A7F—= 3 21EE H2Mobility
AT—2 32 (EHRFED): Y17 8P,
A=A U731,

ENEOS #iftkitiatt

Hagenow

C|O0|0|0|0|0|0

Hamburg (GroBmoorbogen)

Hasbergen

O

Irschenberg (Rosenheim)

Lohfelden

Minchen

Rastatt

Ratingen

WIGIHA" _Frankfun e

Rheda-Wiedenbrick

Stuhr/GrofR Mackenstedt

Weiterstadt

O|0|C|C|O|O|0

A—Z YT

Asten, An der Bundesstrafie 1

0|0

Dobl near Graz, A2

Wien Neudorf

@ COHRS hydrogen stations

O~ D

Nuremberg <

. Stuttgast

{
) TN S 'V“M(\

—

COHRSTOZ 1 U MiBIE TSN RT—> 3>
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- R-('H2Mobility(d. EUDH2ME(2057F). COHRS(174FM)CIMZ T, NIPTOS T M SEZIEEZ T TS,

- NIP( National Innovation Program for Hydrogen and FuelCell Technology )(&. 7K3& - RIS MMBERFEZEHN E UEER T O T
EHERFMEETE (BMVI)FICKND2006 FAIFRESN. F—HA~20168., E_HA"NIPI "~2025%,

- NOW(Nationale Organisation Wasserstoff und Brennstoffzellentechnologie)h\#ii&E.

- 85—HATCCEP(Clean Energy Partnership)"\X7—= 3 > Z &%, IRTE(FH2Mobility (HERMNBE TN TS,
- NIPII (E~20195ET2.5(8€Z3ft. N. 37BZE€MH2MobilityD/KZEST 404 FT—93075€/St, #BIER50% &9 D E@25% X ~ME1,8605€,

RV  NIP ¥ - EXEZR

20165 20174 20184 20194 2020% 20215 20224
KFBSTHEER - B2 |RT7—Y3 v 100 140 140 153 223 295 365
FfEa X b <1.000€/kW <800€/kW
BN HEhE 800€/kw 600€/kw 600€/kw 400€/kw 400€/kw 400€/kw 200€/kw
KRBE B 100MW 200MW 300MW 500MW
KFREEIR B <6€/kg <4€/kg
FOV(ERE) AT LAR B <150€/kw <100€/kw
RETBH 20,000 50,000
FC/NX g X b 900,000 € <550,000€
2023%F 20245 20255 EM&E | HBIFES HAME
IKFESTHER - RT—varig 432 STEFER | 27585€ 12585€ 2016-2023
BEIR b <600€/kW
BRDR BhRk & 200€/kw 100€/kw 100€/kw .
KREE B 800MW 1100MW 1500MW Ban J008 7€ S01E 7€ 2016-2025
KFHEIR b
YAFLAR B <75€/kw
FCV(ER=) —
RETEH 100,000 FCEM 1678 5€ 1108 5€ 2016-2025
FC/NZ glEIX b <510,000€

AF— a2 REEE 20236432070
FCVAEE 20234100,000&
FC/{ZOX NBEE 20254510.000€
KEREIR REE  202144€/kg
B fikiEwE 2025%F 1,500MW

71



AT—2 3=

A @E220178 1BE7USTER)

9. KR

- EUCTDRAT—2 32 EEIDXME. RiEE U TORIREESNEN DI,

- —7. BREUTIF20206E T, A>T F 2 RORBMLE/KG. AT(A>TF > AFrERE)70hr/1,000hrheREsnNCLNd. Zhld. RIS
200kg/H 24K5fE-365HEXU. BEND70%HE(KE) UIZZE(E. A>T F 2 XX MME51,100€/4(=200%x365%0.7). AHE

25,000€/4=(365*24*70/1000) x40€/hr( AMFERBIEMRE). LWL\ TZLNILICIED.
- BEZEUT. 2016FEFABT2017F1 A (SR THEWMDABZIT > EBEDFT—5%Z R,

Y—A

CEPE:iIT—%2 Efi: 2a—0/%

(CEPETYU4S)
izt 20143248 | 2015248 | 2014248 | 2015248 | 2014245 | 201548
- s FI7HA F74 1+ FH Ak
AT —2av847 20MPatgE ke =58
- e s JOMPa
AT—YIVEN 200ke/day
ATFFLR 90,704 80,470 250,000 241,000 153,340 41,795
IFRNLFE— 10,854 14,939 10,700 7.908 8.694
Loss 100,000 84,000 25,504
COGS([FH4E) 2,155 1,989 157,000 11,000 15,891 10,666
BEE 10,500 9,800 2
EEER 115,591 108,602 526,000 346,000 177,140 86,659
ENEOS #&tfixtatt

FCH-JU Total Shell Vattenfa
H2 Mobility CEP EF 4%

J—2
*( JAIRETFTULT %
H-agE 80,000€/%E (Vattenfall)
ANFE—SFEHE 12€/kg
ISR AR 6-8€/ke
KEFRER Iy r— A NEEE2E ke
€/'kg Fav o3 AE812-14€/ kg
(BlE FCHJU)
Fav:EE8E 5€/ke (Vattenfall)
egme 100,000~ 120,000€.~ &
BERE (FCH JU. H2EEYF)
EU:10-15€/kg (FCH JU)
BR 5= 4% UK: 108 /ke(FCH JU)

R 9.5€/kg(H2EE )T . Total. Shell. CEP)

B NeV-IXUY —FHREZ(20165FE)
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- EUREI(Z202048H"National Energy and Climate Plans for 2021-2030"=NECP%ZEU (Cigt.
- EUldCNZ= T, 2030FDGHGHIRBEZRZIERDA0% LD ERIEL. 55%ETFT D EZFERK.
- FCHJU(ZZEDNECPRTEZ DII/KZRDES. EHATIEEN. TEDSFYUARXST T« ZEN

2030%F HR&ERIKZ=RESFUA

Sector and sub-sector Low scenario High scenario

Marketshare ‘ Market share

(low) (high)
Passenger cars Me 2,493,077 4,986,154 1.0%* 1.9%*
A Al 7,973 16,944 0.9%" .8 2030%F B X—S(RAYDH)
Trucks Ne 187,341 382,638 0.5%* 1.1%* e T T e
Heavy duty vehicles N° 21,861 44,509 0.6%* 1.2%* /f' Mmmmwmmm SEHARANE
Trains e 503 1,570 6.7%" 20.8%* z m
Aviation GWh/a 1,327 12,606 0.2%** 1.9%**
Inland navigation GWh/a 139 1,322 0.2%* 1.9%**
Micro CHP units N* 177,610 803,356 0.4%** 1.8%**
Large CHP units N° 224 2,509 0.02%** 0.2%**
Refining % prod. 12.6% 20.5%
Ammonia % prod. 0.0% 5.0%
Methanol % prod. 0.0% 5.0%
Iron & steel % prod. 1.9% 6.8% | S
Olefins & aromatics % prod. 2,493,077 4,986,154

ENEOS i&tftkiatt

H#8:FCH JU Opportunities for Hydrogen Energy Technologies Considering the National Energy and Climate Plans
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9. KR

- FCVI&. 20304 T RrWY50h&a~100Aha. 1FUX - ISR - AFUT7H40~80H5.
- IKERAFT—232(F 20304T RrWY800~1,350, A+UR - T5>R - A45U7H600~1,100,

1,200 || 1,600 o
Thousand of raod R j m Range
vehicles B Range 1,400
1,000 5
|| 1,200
800 || 1,000
600 | 800
| 600
400 j
| 400
200 | 200 g Il
B [ | mE mB O O
e . C ] m B m_ I 0 - - - -_ _
— - — —_—— e — ]

0 o _ CE SIS UXTDYPYRTSE L NC LD OO OE EX
BEFSESEXERBY2YCcBE2EEMCSSERESEEEDS S EE5EEB8EG8Ccc08 RS gEegPEXETHD
C2cR5CEEREE0STE2E3RCaYSEEERT Lo SpESECSEV 3T S3sEs2ES2AQ
SN S eE e PELS D 83820 Egzn S ILIOCCPJ UL -go 2= £E §%5538 &

= —_— -— = . -
- » - = Q
= v o Z
— =
20304 ERIFCVERSFUA 2030 EBIKZERT—3>REIFUA

ENEOS £tk St B8 FCH JU Opportunities for Hydrogen Energy Technologies Considering the National Energy and Climate Plans 74




20D (C

P ITAILZ 77Nz, KEICHITBIKERAT—> 3 2 EHESEZEDOSHEIC DU
CRAB - #mzEmBL.

HET., KBERFT—23>2EDFELKEIRILF—BEOENGEICDLNTEHE. BRI
ZOREREESH CHEZEDFE O,

c AU T AILZT77PRINCHITBKEZEDmRIT, T/IE - TR)ILF—HF0.

- FCVI3EmX(CKFRZFES zHDEE., KRIFBERIGEIRILF—FEHX(CEDIEH
DFEREMUEDITTHRITEINTULSD,. -

- BRI DKZRERE. KE2ENDNEFRES TR, h—R>Za1—bI)LZENE
ULEIXRILF—ERZOPTEHRENEGZ SN TULDS,

- EBEOKZEICE T DL, h—hR>"a1—bhSILEEBIC. THRILF—BHBHIK
BIIE Ch Dz,

- IKERRAT—232FBETIE AYTAILZTICHWNT,. LCFSICKDRERENY—T W
NMYARY, KFERT—23 2 BEIDEHDRESRSFE U TIRIDNTULYZ,

ENEOS #iftkitiatt

75



