
ṡ ︡ ḭ
ḭ וֹףּ ṇ Ṣ

ṇ
ṡ 2 וֹ ṇ Ṣ

2021 1

ḭ ṇ ṡ וֹ 2
ṇ Ṣ ︡ ḭ ṇ

ךּ ḭ ṇ ḭ
צּ אל ḭ פּ 1 9 2 3 ể ểệ ךּ ︡ ︡ Ḯ

ṇ פֿ ︣ ḭצּ︣ ḱ ךּ אל ףּ
פֿ שּ Ḯךּאל
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ṇ



ṇ ḱ ( )
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ṇ ( ) CEC ṇ :CARB

2023 100 צּ ḭ2020 58
2020 9 ḭ 114 (GFO-19 צּ(602- ḭ177 Ḯ

1. St 



ṇ ( )
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:CECḭCARB ENEOS

צּ נּ ḮFCV ︣ ṇ ︣︣צּ ḭ צּ קּ
ךּ כֿ Ḯ Ḯךּ St צּ כֿךּ ḭ צּאל
ḭצּ ︡ טּצּ Ḯ

ṇ

1. St 
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:CECḭCARB ENEOS

צּ ךּ Ḯ אל ḭ 500kg/ ףּ ḭ1200kg/ ṇ
Ḯ ṇ 70Ṍ80kg/ Ḯ 34% צּ ḭ ṇ צּ ḭשּ
נּ ︡ ṇ טּ Ḯ

ṇ :CEC  Joint Agency Staff Report on Assembly Bill 8: 2019 Annual Assessment

ךּ ṇ
ṇ

1. St 



ṇ / ( )
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︡ :CECḭCARB ENEOS

2020 9 St GFO-19-602 ḭFirst 
Element ḭShellḭ 114 צּ אל Ḯ ḭ
כֿ צּ Ḯ

:NREL

ṇ ṇ צּ ךּ ךּ כֿ טּ ḭ
︡ 16$/kg טּ Ḯ ︣ MIRAI

Ḯ

1. St 
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2030
FCV 100
ṇ 1000

ḱ2018 1 26 EO-B-48 -18( ) 2025 St200 ḭ2030
ZEV500 Ḯֿכ וֹ CAFCP(California Fuel Cell Partnership ḭ

2030צּ( FCV100 ḭ St1,000 Ḯֿכ צּ
ṇ ךּ Ḯ

ḱ2020 9 23 ṡ2035 ZEV 100% Ṣ וֹ ḭ Ṅ2030
St ךּ צּ אל Ḯ

ṍᾢ ‮ ▄

ZEV(BEVʺFCV)500

χ™ ᴦ ᶤ› 50%

ὺ χϵКиϻ˔῟ 2

ZEV(BEVʺFCV)150

Ṁ 25 ᾤ

ẍ Ṁ 1 ᾤ

ІГ˔Єдр 200т

2030

2025 25ᴑЖи

-

EO-B-48 -18
CAFCP ¬CaliforniaFuel Cell
Revolutionº

CARB 2030 ṇ
ṇ

CARB(California Air 
Resource Board)
ṇ
ḭ ṇ

Ḯ
ẓ

פֿ ṇ :CARB

1. St 
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St - GFO-19 -602( )

ṇ ḭFCV
ṇ ךּ ḭ ךּ Ḯ ṇ ḭ

CHIT(California Hydrogen Station Tool) ךּ Ḯ
CHIT

FCV

ṇ ṇ ( 15 )
ṇ ṇ ḱ FCV +
ṇ ḱ צּ

¬CHITº ṇ

2026 FCV
ṇ

:CARB

:CARB

:CARB

1. St 

ЛЇи

( ЪϱрЕ)

ЛЇи θϤ

kg/

ІГ˔Єдр

kg/

Capacity  Growth 3 675ӟ

Coverage Growth 2 450ӟ

Market Initiation 2 450ӟ

Connecter or Destination 1 225ӟ

225ӟ



St ( )
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2

:GO-Biz ENEOS

:CEC

1. St 



LCFS(Low Carbon Fuel Standard )

ḱLCFS CI (= Carbon Intensity ḭgCO2/MJ) ḭ2010 ṇ ḭ2030 20% כֿ︣ ︡
ḱ ḭ ḱ ︣ CI ︡ צּ ︣ כֿ Ḯוֹ
ḱ Credits ḭ Deficits ḭ 1,000 ṻ/tCO2
ḱCredit קּ ךּ) CO2 ṇ )Ḯ ךּ ḭ 200ṻ/CO2 Ḯ

ḱ ṇ ḱ ḭ2 ṡ Ṣּצ קּ Ḯ
: ︡ CIּצḭ CI =( CI- ︡ CI/EER)ú

EER: ḭFCV 2.5
Capacity -Based : ṇ (= ṇ - ) ︢ ḭ ṡHRIṢ

HRI = ú( CI- ︡ ךּ CI/EER)ḭ ︡ḭ 15 Ḯ

ằẚᵃ CI, gCO2/MJ

ϹЊзр 100% Ṟᾛ 100.82

ὖ 100% Ṟᾛ 100.45

ϹІ CNG 79.81

ФкОр 100%ᴟ Ɫᾛ 83.19

Ѐ˔р 90.00

Јик˔І 50.00

45.00

ϸзТ϶иИϯ ỡ 93.75

100%™ ᴦ 0.00

ϹІʺ ᵠלʺ‰ӊ 117.67

ϹІʺ ᵠלʺׁ 150.94

ᵔ ʺᴥ ỡ ᾛ 164.46

ᵔ ʺ™ ᴦ 10.51

ϵЌЛ˔и

НϱϷДϰ˔Љи

ϹЊзрּכ

CIṁ ʺgCO2/MJ

2020 91.98

2021 90.74

2022 89.50

2023 88.25

2024 87.01

2025 85.77

2026 84.52

2027 83.28

2028 82.04

2029 80.80

2030ӟ‭ 79.55

כּ& ϙ›ϩδ
EER

ϹЊзр=1
כּ& ϙ›ϩδ

EER

ὖ =1

ϹЊзрϵрЅрּכ 1 Дϰ˔ЉиϵрЅрּכ 1

1

BEЕжАϼʾНІ 5

FCНІʾЕжАϼ 1.9

LPGּכ(ᴲᴸ ᴲ) 1 LPGּכ(ӊ ᴲ) 0.9

CNGּכ(ӊ ᴲ)

FCV 2.5

CNGּכ(ᴲᴸ ᴲ) 1

BEV 3.4

A. CI B. CI C. EER

2020 ḭ - FCV ︡

(91.98 -117.67/2.5) ú
44.9gCO2/MJ ú MJė10 6= ḭtCO2

2.



LCFS(Low Carbon Fuel Standard ) ḭ ḭ

HRI
2020 ḭ - FCV ︡ ךּ ṇ

(91.98 -117.67/2.5) ú( ṇ - )
44.9gCO2/MJ ú( ṇ - )MJė10 6= ḭtCO2

+ HRI
2020 ḭ - FCV ︡ ךּ ṇ

(91.98 -117.67/2.5) ú ṇ
44.9gCO2/MJ ú ṇ MJė10 6= ḭtCO2

St ḭ 15 ḭ ḭשּ
ṇ ︢ צּ קּ Ḯ

@200ṻ/ kg @500kg/ ṇ

ẓ HRI צּ ךּ

20

2.



CEC ( )
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ḱGFO-19 -602 1) ḭ 114 ṇ
ḭ115 ṻ(2020.9.4)

ḱ ḭ ḭ ḭ ḱ
(2020.7)

ḱClean Transportation Program=¬CTPº2) 2024 1 Ḯ

ḱ2020 GHG 1990

ḱ2030 GHG 1990 40%

ḱ2045 ṇ ṇ ṇ

2) CTP

1) GFO-19-602

ṇ ºTrancheº︡

:
ḱCEC ︣
ḱ ṇ 1mile

( ) :
ḱ 1Ṍ3 ḭ
ḱ טּ 225kg/
ḱ טּ 4kgú7 / hr Ḯ

:40% ḭCI 150gCO2/MJ ḭ

2.



GFO-20-602(ZEB )
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:ZEB= ( / ) ḭ 20 ṻ

< >

ЌϱФ ῢ ḧΩ ֫“ Ỳᶛ

ṛ / 20 ӟᴞ100 ӟᴞ Ω 30 3 ̈ӟᴞ

ṛ / ◕ 20 ӟ 100 ӟᴞ Ω 50 5 ̈ӟᴞ

ṛ / ◕ 20 ӟ 100˙250 Ω 65 6 ̈ӟᴞ

ṛ /Єϴϯ N/A 100 ӟ Ω 65 6 ̈ӟᴞ

Ω 75%

ӽ βϥZEB Ỳᶛ

< >
ḱ ḭClass3-8
ḱ ṇ
ḱ2025 3 31

< ṇ >
ḱ 2020.10.2  5PM
ḱ 2020.11

ẓ2021.1.12 ︡

ḱ ṇ 2020.12
:CEC

2.



GFO-20-603(MD/HD -ZEV )
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:MD/HD -ZEV= ḱ ZEV ( / ) ḭ 50 ṻ

< >
ḱ טּ כֿ ( ḭ )

ḱHVIP(Hybrid and Zero -Emission Truck and Bus Voucher Incentive Project) ḭVW
Environmental Mitigation Trust MD/HD -ZEV ︣ טּ כֿ Ḯ

ḱ ︡

<2020.12.16 >

CALSTART, Inc *
PJ :¬Zero-Emission Vehicle Infrastructure 

Program (ZE -VIP)º
:20 ṻ
:50 ṻ+17 ṻ( )

:ṻ71,817

* CALSTART, Inc

ḱ ṇ ︣ Ḯ1992

ḱ צּ ḭ ךּףּ PJḭ
ṇ Ḯ HVIP( ) ṇ ṇ

ḱ ṇ ḱ ṇ ṇ ṇ 200
Ḯ ṇ ṇ ḭVolvoḭSouthern California Gas ḭ

Westport Fuel Systems ḭChargePoint ḭUnited Parcel 
ServiceḭSouthern California Edison ḭNew Flyer ḭBAE 
SystemsḭFordḭ

2.



Ͻи˔Ф ᶛ Ω ᶛ Ω ᶛ ꜛᾪ

Ͻи˔Ф1
FC  ṐḩּכʾМ˔

Н˔ϼжТЕם
600 $ 200 ̈ 400 ̈ 20%ӟ

Ͻи˔Ф2   ằẚϱрТж 600 $ 200 ̈ 400 ̈ 20%ӟ

Ͻи˔Ф3
FCМ˔Н˔ϼжТЕχ

ὓρFS
60 $ 20 ̈ 60 ̈ 0%ӟ

 Ỳ

GFO-20-604(FC ḱ )

15

: FC ḱ
(H2RAM=Hydrogen Fuel Cell Demonstrations in Rail and Marine Applications at Ports)

< ︣ >

ºCarbon Intensityºּ150צgCO2/MJ ḭ
ḭ 40% טּ כֿ

:CEC

PJ
(Ὠ )

Golden Gate Zero Emission

Marine, Inc.

Small Fast Multi-Use Hydrogen Fuel Cell Harbor

Craft
$2,000,000 $2,000,000 $1,401,178 $3,401,178

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

ⱪ2כꜟ◓
Equilon Enterprises LLC d/b/a

Shell Oil Products US
Shell Multi-Modal Hydrogen Refueling Station $4,000,000 $4,000,000 $2,810,400 $6,810,400

ⱪ3כꜟ◓ CALSTART, Inc.
HyZET: A Design and Feasibility Study of a Fuel

Cell-Powered Commercial Harbor Craft
$498,309 $498,309 $125,000 $623,309

<2020.12.10 > St Shellּצ ḮPlug Power בֿ צּ

2.



FCV( ) ( )
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3.FCV

FCV -
FCV- ṇ -

ḱ2020 10 ḭ 8700 ḭ 4000 Ḯ ḭ צּ ︡ ךּ Ḯ
ḱStּט ḭ 180צּ / st 30 / st ︡ 6 Ḯ צּ טּ כֿ פּ Stּט

ḭ10 טּצּ Ḯ



FCV( ) ( )
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ᴣᶊ:† ̈59 ,480
з˔І ̈2,499 +̈339 /Ὦ 3
: ̈15 ,000 ᾢπ3 ḧ ằ
כּ: 3 ḧϘθψ35 ,000 mile

Ом˔Ей˔р10 mileϘθψ8
4075 lbʺ4 Ϥ

‚ ẩ : 300 mile : 67MPGe
5

ᴣᶊ:з˔І ̈2,878 +̈379 /Ὦ 3
: ̈15 ,000 ᾢπ3 ḧ ằ
כּ: 3 ḧϘθψ36 ,000 mile

Ом˔Ей˔р10 mileϘθψ8
4134 lbʺ5 Ϥ

‚ ẩ : 360 mile : 68MPGe

ᴣᶊ:† ̈58 ,735
з˔І ̈2,499 +̈379 /Ὦ
: 15 ,000̈ ᾢπ3 ḧ ằ
כּ: 5 ḧϘθψ60 ,000 mile

Ом˔Ей˔р10 mileϘθψ10
3990 lb

‚ ẩ : 380 mile : 61MPGe
5

FCVМϱУзАЖ
ԁ ◕ ψήϦοΜσΜʻ
‚ ẩ :

400 km+ НАГз˔50km
: 0.91kg / 100 km 3

217 Еиϼ375 Nm
Ќрϼ:. 4kgʺ70MPa

зЎϳЭϱϷр 13 .5kWhʺ

Toyota Mirai

Honda Clarity Fuel Cell

Hyundai NEXO Fuel Cell

Mercedes -Benz GLC F-CELL

ḱ ṇ ︡ ךּ ḭ MIRAI NEXOḮ
ḱMIRAI שּ ḭMercedes Ḯ

: ṇ ṇ

:HONDA ṇ ṇ

:Hyundai ṇ ṇ

:Mercedes -Benz ṇ ṇ

3.FCV
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ṇ ṇ ṇ

︡ ḭ ṇ ṇ ṇ ḭ ¬Clean Vehicle Rebate Projectºḭ
HOV ṇ ºClean Air Vehicle Programºḭ ḭ פֿ ḭּטּצ Ḯ

ḱFCV ︡ ךּ ḭ ḭ
ḭּך￼ 15,000 ṻ ḭ3

( ṇ ) Ḯ

ḱ 16ṻ/kg ḭ940kg ḭ
︡ ḭ10,000km Ṍ15,000km

פּ
¬Clean Vehicle Rebate ProjectºCVRP

HOV ṇ
ºClean Air Vehicle Programº CAVP

ḱHOV (High Occupancy Vehicle) ṇ
︡ḭ ṇ (Car Pool) צּ Ḯ

ḱ ḭ2018ףּ FCV ḭ טּצּ
נּ CVRP כḭֿפּ HOV
ṇ ￼ךּ פּ ︣ כֿ Ḯ

ḱEVḭPHEV צּ ךּ ḭCVRP
וֹ ḭHOVצּךּ ṇ קּ Ḯ ḱFCV ḭṻ8,000 וֹ כֿ צּ קּ Ḯ

ḱ וֹ ḭשּ ḱ אל Ḯ

ḱFCV ḱ ṇ ḭCARB ṻ4,500 Ḯ

ḱCARB ºClean Vehicle Rebate Projectº(CVRP)ḭEVḭPHEVḭ
Ḯ ṻ2,500 Ḯ

ḱ וֹ ḭ ṇ ṇ ṻ60,000צּ טּ כֿ ḭ
PHEV ṇ 35mileצּ טּ כֿ ḭ Ḯ

ḱEV PHEV ךּ ḭ טּצּ נּ ( :15 ḭ
:20.4 ḭ 30:קּ ) ḭ וֹ  ḭFCVצּךּ

Ḯךּ

:CARB

3.FCV
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CARB ṇ ṇ ṇ FCV ︡
CARB FCV

CARBּצ ṇ ṇ ṇ
ךּ FCV ︡ ḭ2026 48,900 Ḯ

:CARB

:CARB

(Ṍ2026 ) ︡ (2026 Ṍ) ︡

ḱCAFCP ḭ2030 100 ︡ בֿפּפּ Ḯ
ḱ ḭCARB פּ ḭ2030 20
ṇ ︡ ךּ Ḯ

3.FCV



ZEV(Zero Emission Vehicle) ( )

20

ḱ ḱ ṇ ṇ ḭ2025 ZEV צ22%ּ Ḯוֹ ḭZEV 1 (1 טּ( 5,000 ṻ
ḱFCVḭEV 1 ZEV 4 ( ) ḭ ( :ṻ3,000/ )
ḱ קּ (=TESLAּצ ︡ ZEV ךּ TESLAףּ ? וֹ (Ḯךּ
ḱ 9 ︢ ︡ḭ º º

Ю˔ϸ˔ כּ ꜠
UDDS AER

Ыϱи
ϼйЅАЕ

ЕеЌ MIRAI 2018 H2 444.50 4.00

CLARITY FUEL CELL 2020 H2 519.00 4.00

▀ LEAF S PLUS 2019 LiB 364.05 4.00

TESLA MODEL X STANDARD 2020 LiB 355.67 4.00

ЍϱЭж˔ SMART EQ FORTWO 2019 LiB 100.20 1.50

HYUNDAI KONA ELECTIC 2020 LiB 413.59 4.00

E-GOLF 2018 LiB 184.00 2.34

BMW I2 120AH 2020 LiB 237.90 2.88

VW

Ю˔ϸ˔ כּ ϼйЅАЕ Ю˔ϸ˔ כּ ϼйЅАЕ

TESLA BEV 6,000.00 Mazda BEV 6,000.00

6,000.00

Fiat chrysler BEV 23,906.00 HONDA BEV 23,906.00

23,906.00

Fiat chrysler BEV 469.00 HONDA BEV 469.00

TESLA BEV 88,214.00 TOYOTA BEV 88,214.00

88,683.00

Ϥ Μ

2019

2018

2017

›ὓ

›ὓ

›ὓ

ZEV 3

ZEV CO2 :CARB

3.FCV
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ḱ EO-B-32 -15 2016צḭCARBּוֹ ṡ2030
100,000 Ṣ ︣ º California 
Sustainable Freight Action Planº
ḱֿכ CAFCPוֹ St º MD&HD FCET 
Action Plan for CaliforniaºḮ

: וֹ

California Sustainable Action Plan  ḱGHG

CAFCP  MD&HD FCET Action Plan for California ( ST )

:
ḭ
ḭ
ḭ
ḭ

￼ךּ Ḯṡפּ ḭ
Ṣ 1 טּ

ḭקּ

:
(35MPa)ST ḭ

500 ṻḭ 20 ṻ/ Ḯ
4Ṍ7ṻ/kgצּ טּ ḭ

2.26Ṍ4.75
ṻ/gallon(2020 10
=2.40 ṻ/gallon)

St ṇ

ϼжІ  t*
CO2

Class1 2.7ӟᴞ - -

Class2a 2.7˙3.9 - -

Class2b 3.9˙4.5 - -

Class3 4.5˙6.4 13% 4%

Class4 6.4˙7.3 6% 2%

Class5 7.3˙8.8 3% 1%

Class6 8.8˙11.8 33% 12%

Class7 11.8˙15.0 4% 3%

Class8 15.0˙ 41% 78%

Ỹ

LDV

MDV

HDV

ACTṛ

* ꜠τψlb ꜘχϜχϬtτḊ▄

:CAFCP

3.FCV
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<FC >
ḱ 100 אל ךּ Ḯ ṇ צּ 10 ḭ 30 טּ ḭ קּ טּצּ Ḯ

ḱ ḭDeloitte China -Ballard ºFueling the Future of Mobility Hydrogen and fuel cell solutions for transportationºṇ
פּ ḭ FC ︡ 1,480 RMB= 24 לּךּ ︡ ךּ Ḯֿכ ︡ BEV 4.8 ḭ

1.6Ṍ2.4 ︡ ךּ Ḯ

ḱCAFCP º MD&HD FCET Action Plan for Californiaºḭ
ḱ : =125mile ḭ =100 Ṍ200mile ḭ ךּ Ḯ1Ṍ2 קּףּ ︣ כֿ ︡ ךּ Ḯ
ḱ ḭ 10Ṍ12 ḭ 8 ḱ500,000mile

CAFCP FC ( ) CAFCP FC ( ):CAFCP :CAFCP

3.FCV



FC - -

-Kenworth/ -

ṇ וֹ ḭKenworth T680 ṇ
︡ FC ︡ḭ10 ︣ Ḯ

ḭ2020 10 ḭ Class8 FC
(25t) ṇ Ḯ XL
ṇ ṇ ︡ FC ︣ ḭ

2021 Ḯ

-Cummins

2019 9 MOU Ḯ FC
ṇ ṇ ḭ Ḯ ḭףּ
ḱFC ṇ ṇ טּ ḭ

HYDROGENICS ךּ Ḯ

NIKOLA-(GM)
NIKOLA ḭ FCT St

בֿ ︡ ףּ ḭ פֿ GM ḭ︡
---צּ Ḯ

23

: ṇ

:Kenworth

:NIKOLA ṇ ṇ

Stḭ
700
︡ ךּ Ḯ

3.FCV



FC ( )

H2Freight ( )

ḭ ṇ ךּ FC
וֹ ṇ PJḮCEC SCQMD
ḭ ṻ12,000,000 ḭ 24%Ḯ

Ḳ

TOYOTA-Kenworth Class8(>15t) ú10
36 ḭ500kW < ḭ 300mile < ḭ70MPa ḭ 15

FC ú2+12kWh ṇṕ Ṗ
ḭUPSḭTotal Transportation ḭSouthern Counties 

Express ךּ Ḯ

ṇ :

1.2t/ 300kg/ hr ḭ
300Nm3/ hr ú4

ἲMCFCἲ ἲ ἲ ẁ
2.3MW
ẁTri -Generation System ṕFuel Cell Energy Ṗ

ФкЅϴϼЕ ằẚ
kg/

SunLine Fuel Cell Buses and Hydrogen Onsite

Generation Refueling Station Pilot Commercial

Deployment

FCНІ5

STϯАФϽй˔Ж

Sunline Transit

ᵔϷрЂϱЕ 250

Hybrid and Zero-Emission Truck and Bus

Voucher Incentive Project

SunLine Transit

FCНІ5
ᵔϷрЂϱЕ 250

Fuel Cell Electric Bus Commercialization

Consortium

FCНІ20

OCTAρAC Transit

ІГ˔ЄдрψʺAS Transit-

EmeryvilleʺOCTA-Santa Ana

ׁ ϷТЂϱЕ 350

Fast-Track Fuel Cell Truck
5 χPH-FCНІ

кЂрЉиІ 
‰ӊϷТЂϱЕ 60

Zero-Emission for California Ports Yard Trucks
2 χб˔ЖFCЕжАϼ

кЂрЉиІ 
‰ӊϷТЂϱЕ 10˙20

Fuel Cell Hybrid Electric Top Loader
1 χFCк˔Ѝ˔

кЂрЉиІ 
‰ӊϷТЂϱЕ 20

Fuel Cell Hybrid Electric and Next Generation

Fuel Cell Delivery Van Deployment

19 χFC Нр

ϷрЌзϷ
‰ӊϷТЂϱЕ 80

Zero-Emission Hydrogen Ferry Demonstration
1 χFCТϴз˔

ЂрТжрЄІЀ
‰ӊϷТЂϱЕ 60

Port of Los Angeles ¬Shore to Shoreº
10 χClass8FCЕжАϼ

кЂрЉиІ 
‰ӊϷТЂϱЕ 160

The Commercialization of Port of Long Beach

Off-Road Technology Demonstration

1 χб˔ЖFCЕжАϼ

крϽР˔Ў 
‰ӊϷТЂϱЕ 10

SCAQMDʺCEC,ʺкЂрЉиІ ʺкр

ϽР˔Ў ʺLos Angeles Department of

Water and Powerʺ SoCal Gas

-

Kenworth (CTE) ЕжАϼ 50

TransPower ЕжАϼ2 38

U.S. Hybrid ЕжАϼ2 40

Hydrogenics ЕжАϼ 40

Zero Emission Cargo Transport II (ZECT II) -

ḭH2Freight ︢ ︣
Ṅ FC ( ḭ צּ( ךּ Ḯ

FC

24

3.FCV



FC ( ḭ )

DOE ( )FC Ḯ
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FedEx
ḱ ḲDOE 3 ḭFEDEX 3.37
ḱ :2016.5 Ṍ2021.3
ḱ Ḳ

PhaseểḲFCET ḭ ḭ
Phase2 Ḳ20 FCET ḭ

ḭ
ḱ Ḳ

80kwh ṇḭ
20kW -2100 N -m ṇ ṇ

10kWú2=20kW FC
ḱ 11.6kg  35MPa
ḱ Ḳ160 (0.9kWh/mile)
ḱ ṇḲFedExḭPlug Power ḭWorkhorse
ḱ :DOEḭNRELḭDOTḭPNNL

UPS
ḱ :DOE3 ṻ,ḭUPS 8.3 ṻ
ḱ :2014.7 Ṍ2022.7
ḱ Ḳ

PhaseểṕṌ2018 ṖḲFCET ḭ ḭ
Phase2ṕ2019Ṍ2022 ṖḲ 16 ḭ

ṇ
ḱ Ḳ

Class6
48kWh ṇ
32kW FC

10kg  35MPa
ḱ ṇḲcte , UPSḭHydrogenics ḭUESḭUT-CEMḭValence
ḱ :DOEḭCECḭSCAQMD

:DOE
:DOE
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FC ( )

ḱ2018 CARB ḭInnovative Clean Transit regulation פּ ḭ ךּ ḭ2029 100% ZEBḭ2040
︡ ךּ * ZEB ︣ כֿ Ḯ

ḱֿכ קּ וֹ CAFCP ḭ2019 ºFUEL CELL ELECTRIC BUSES Enable 100% Zero Emission Bus Procurement by 2029º
︡ ḭFCEB Ḯ ḭºSunline Transitºḭ2040 FCEB190 ḭ St
º ZERO-EMISSION BUS ROLLOUT PLANº2020 6 Ḯ

* ḭ 200ḭ ︡ ךּ 10,000 Ḯ

CARB  Innovative Clean Transit regulation

CAFCP FCEB

26

ZEB

Standard Cutaway ζχ ὓ ὓ

2021 5 0 0 5 0 5

2022 7 0 0 7 0 7

2023 2 0 0 2 6 8

2024 6 0 0 6 0 6

2025 2 0 0 2 2 4

2026 6 2 0 8 0 8

2027 7 3 0 10 0 10

2028 0 3 5 8 0 8

2029 3 10 0 13 0 13

2030 3 7 0 10 0 10

2031˙2040 53 64 2 119 12 131

ὓ 94 89 7 190 20 210

FCEB
BEB

ІГ˔Єдр ṐṀ

900kg/ ʹ ṓ ᵔ 2019

2ДϰІЧрЂ˔

ζϦηϦ360kg/8hr
2019/2020

ׁᴟ ІГ˔Єдр

НІ50 ᴂ
2026

Indio
83-255 Highway 111 Indio,

CA  92201

ׁᴟ ІГ˔Єдр

НІ10 ᴂ
2034

Thousand

Palms

32-505 Harry  Oliver Trail

ThousandPalms, CA  92276

Sunline Transit  ZEB

Sunline Transit  ST

Cutaway Bus

3.FCV



FC ( ḭ )

ḱ ḭ 96 FCEBPJּצ ( )ḭ לּ 76
( 51 ḭ 25 צּ( Ḯ

ḱ ṇ ḭ / / + ￼ךּ ḭפּ ︡Ḯ

FC

ṇ FC

ṇ ṇ FC

FC ṇ ṇ FC

27
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FC

ḱ ḭVan Hool ( ṇ)ḭENC( )ḭNew Flyer( צּ( Ḯ

ḱNew Flyer 2019 צּ ḭ אל ךּ Ḯ

FCEB VanHoolḭENC 

FCEB New Flyer 

28

:NREL

:New Flyer 
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FC ḱ /
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CAFCP FCEB ḱ

FCEB (NREL )

ḱCAFCP ḭ2020 85 ḭ2025 72.5 ḭ2029
60 (=DOE) Ḯ

ḱ 2018 190 טּ ḭצּ
ḭ85 Ṍ110

ḮNew Flyer( ) ḭ25 123.5 ḭ100
85 Ḯ

ḱSunLine ( ) ḭ פּ ḭ2021 115 ṻ
ךּ Ḯ

:NREL

:NREL
:CAFCP
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1.
ḱ וֹ ḭClass2bṌ8 Ḯ
ḱ ḭ2bṌ3 ( ḭ ḭ

)ḭ4Ṍ8 ( ḭ ḭ )ḭ
7Ṍ8 ṇḭ 3 ṇ צּ Ḯ

2. ṇ

3. ( 100%)

2035 ḭ ṇ
2040 פֿ ḭ ḭ ḭ
2045

2035 ḭ ṇ (
) צ15%ּ

FC - ḭ - ( )

2020 6 26 ḭºAdvanced Clean Trucks Regulationº=ACT ḭ ︣ ZEV צּ ︡ Ḯ

:CARB
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FC - ḭ - ( )

ḭ ( ḭ ) צּ אל ךּ (2010 Ṍ)Ḯ ḭZEV PHEV Ḯ
HVIPº Hybrid and Zero-Emission Truck and Bus Voucher Incentive Projectº

FC ḭ ︣ ḭ30 31.5 ḮPHEV 7.5 ṻ HV 50%Ḯ

HVIP ṡ Ṣ ṇ ṇ
HVIP ( )

HVIP ( )

31

:CARB

:CARB

:CARB

3.FCV
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FC ṇ ( )/ ( )

ḱ2020 3Q 35,000 ḭ2018 5 22,000 1.5 Ḯ

ḱ ṇ ṇ ḭAmazonḭWalmart ḭ ḭ
ḭ ḱ ṇ Ḯ

CARB ṇ 2020
10 ḭ 2025 פּ Ḯ

FC ṇ

ṇ ṇ

CARB Class4&5 ṇ ṇ

FC ṇ ḭ FC ︡ ḭ
CARB צּ ךּ CLass4 5

︣ ( FC)ּצ ךּ

:CARB

:Hyster -Yale

:DOE
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FC ṇ

ḱPlug Power (FC ṇ ṇ ︡ ) NUVERA(Hyster -Yale Materials Handling ḭצּ( ṇ FCוֹ ṇ ṇḮ

ḱ ḭ ṇ FC קּ נּ ḭ לּ

PlugPower ṇ FC "GenDriveוֹ " NUVERA ṇ FCוֹ

33

:Plug Power 
: Nuvera

4.FCV



FC ṇ
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NREL ṇ

NREL 

ṇ ḭ ḭצּ אל ךּ (NREL )

ἷ ἷ

ḧᴶ

ḧᴶ Ⱳḧ

ЀІЕ - ̈8/kg

ЀІЕ

/ ʹṐṀЀІЕ $4,800 $33,000

Ώ - $9,800

Т϶˔ϼзТЕΚθϤ 2 1

4,͐ 10

Ṁ ЀІЕ $2,800 -

Ṁ 7.5 -

Т϶˔ϼзТЕΚθϤ 1.1ṁ -

/ +Ђ˔РІЀІЕ ̈75/ $17,000

/ Ⱳḧ 10.5 3.0

/ ᵕ 2.25ᵕ/ 1.0ᵕ/

ϱрТжᴒ ІЧ˔І 5,100ft 2 500ft 2

ϱрТжᴒᵰІЧ˔І - 2,500ft 2

Т϶˔ϼзТЕ( ӟᵰ) ̈230/Ὦ ̈230/Ὦ

/ ̈150/Ὦ ̈180/Ὦ

/

/ ⌠Ộ

ІЧ˔І

ЮрГЗрІ

Т϶˔ϼзТЕ

( ӟᵰ )

/

ԁ

340

2,400Ⱳḧ

$250,000

10

ḱ / ḱ ( ) ḭ ṇ
( ) FC צּ Ḯ

ḱ טּ FC צּ

ḱFC 33,000 ṻḭ 8ṻ/kgּצ

4.FCV
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:SNLּצḭ150 ễệ ︡ ḭ FC
ṇºSea BreezeºFS ḭ ︡

Ḯ

:DOEּצ FS Ḯ
SBCTA(San Bernadino

County Transportation 
Authority) ḭ2023

:SNL

ḭ ḭ ṇ ( )

FC

:DOE
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