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Electric and Hybrid Vehicle
1976 Research, Development, and - ol0[EZ|E XK 7|&7hY B A D23 501

Demonstration Act of 1976

Spark M. Matsunaga Hydrogen
1990 Research, Development and
Demonstration Act of 1990

- 24 R&D 57 A= 3
- $ATISKEIE (Hydrogen Technical Advisory Panel, HTAP) AX|

- OEXR7 A=EX
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1996 Hydrogen Future Act of 1996 - HY 2 5 A D2 I M2 W8 FAHS
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1) https://www.hydrogen.energy.gov/background.html
2) https://www.energy.gov/sites/prod/files/2016/09/f33/2011%20Budget%20in%20Brief.pdf
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Department/ Energy/ Energy/ Energy/ Energy/ Total
Office Energy Fossil Energy Nuclear Energy  Science

Efficiency and (Coal)®

Renewable

Energy
FYD4 144,881 4,879 6,201 0.0° 155,961
FYOS 166,722 16,518 8,682 29,183 221,155
FYD6 153,451 21,036 24,057 32,500 231,044
FYO7 189,51 21,513 18,855 36,388 266,267
FYos 206,241 14,891 9,668 36,483 267,283
FYD9 195,865 20,151 7,340 38.284 261,640
FY10 170,297 13,870 5,000 38,053 227,320
FY1 95,847 11,394 2,800 34,611 144,652
FY12 101,087 0 0 27,466 128,553
FY13 95,845 0] o] 25,769 121,614
FY14 88,518 0 0 19,922 108,440
FY15 94,830 0 0 18,489 13,329
FY16 28,479 9] o] 24,686 123,165
FY17 28,115 0 2,000 22,000 122,15

3) http://overseas.mofa.go.kr/us—houston-ko/brd/m_5630/list.do
4) https://www.hydrogen.energy.gov/budget.htm|
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0|32 =4 - MX| 2E JMo| FREME= HLX|R0|H 1 SHME oUX|EE X 4o
L{X|=} (Energy Efficiency and Renewable Energy, EERE)0|A{ 3HA1X0] SistS EHE

-
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Energy)0| 201 152E{ A|&E At AZHMX| T2 12 (Hydrogen and Fuel Cells Program)0i| [zt

HIRME HR7F 812 GIHINEOL 0I710| &2 S0AQ] AN NS 511 JLH|KOI MO A|SHS

20114 Y=l A0 A MX| 273 (Hydrogen and Fuel Cells Program)2| £ Q0| A
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20034 j3lof] Hi
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0|2 &HA|7{12011 7|2 MZXMQ LAt HFMX| T2 73 (Hydrogen and Fuel Cells Program)

H
M

3 A HEMX| T2 (Hydrogen and Fuel Cells Program)0| =712fe| #atdS MA|GHFH
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Stakeholder Input Planning
Mational Yision
of America’s Mational > Iz;ed fga'l
Transition o a Hydrogen echnolgies
Hydrogen Energy Fusl Cell Report Pragram Multi-Y ear
Ecanomy Roadmap to Congress RDI‘EEIL_]HFE.IEH
{ }
: = Rt
— e
= ] SN
StrﬂtEgY l Basic Research
Meade for the Hydrogen from
DOE Hydrogen
Hydrogen and Fuel Calls HY”W'!}E;‘EEOWW Coal R{EEE Plan
Pasture Plan Program Plan Sl
(2008) (2011 7

P 471 Z230) 275101 OlL{XIRS| FE B0
Saf HIFSHQ! Kb ] WX U M SIY %

M 23 7 H7IHQl ol MYk 0|
I8 =2
(18 3) 0= +2-HaMX| ¥ T2 )M XX|26)

Secretary Hydrogen and Fuel

Cell Technical Advisary
Committes

Interagency
Task Force
Interagency

Working Group

Undersecretary

Program Secretarial Officers

Energy Efficiency and Renewabile Enargy (EERE)
Faossil Energy (FE)
Muclear Enargy (ME}
Science (5C)

DOE Hydrogen Progam Manager (EERE)
Systems Chief Technolagy
Integrator | Engineer Analyst |

Chief Financial Officer

Policy and Internaticnal
Affairs

Hydrogen Program Ceordination Group
{H}rdmgen Activities)

5) https://www.hydrogen.energy.gov/guiding_documents.html|
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S HZoR OUXIRTt OfEte] YR Hxet YHY A WS Zechs XAZYAARE TSI
A -HRHR| 2B GTE NS HS ATAIFOZ FHIT 2011 M2 ATt 0|2 BHERCHE=
H0| = Y0 US

- EPAct 2005, SEC. 805 - "conduct a research and development program—in consultation with

other federal agencies and the private sector—on technologies related to the production,

purification, distribution, storage, and use of hydrogen energy, fuel cells, and related

infrastructure.

- EPAct 2005, SEC. 807 - "The Hydrogen Technical and Fuel Cell Advisory Committee is

established to advise the Secretary on the programs and activities under this title”

2 IWG (Interagency Working Group)= & 2Xt 2=
ME B30 ADXIS0| H7|XMO2 B HEE Wstst

3* ITF (Interagency Task-Force)= 2AAIAY AR} 22
ALt I1H°* 528 R0ots LS ofH, Eot BITH2
IWGE &5l AT} M LHSISIES k= I

<@,

> A HARHX| 7|E X2

HTAC)= Rt RIZteZ ML=

XX XI2S M2

(j_al 4) H-I

DOE Program

Secretary of Energy

Under Secretary

Program Secretarial
Officers
Energy Efficiency and
Renewable Energy - EERE
Fossil Energy - FE
Nuclear Energy - NE
Science - SC

DOE
Program Manager

Program Coordination
Group:
Coordinates fuel cell
related activities of EERE,
FE, NE, SC

=Ry

neIER==N

SF0i| CHo

SA-QIEHX| RAD HHY ol 77

Task Force
= High-tevel

= Coordinates Federal

Deployments
|
I
I
1

Interagency Working

Group
- Stﬂff‘IEVE|
» Coordinates RD&D

Other Federal
Agencies Involved in
Fuel Cell RD&D and

Deployments

* Dept. of Agriculture

* Dept. of Commerce

* Dept. of Defense

* Dept. of Education

* Dept. of the Interior

= Dept. of Homeland Security
* Dept. of Transportation

* Environmental
Protection Agency

* Executive Office of the
President

* General Services
Adrministration

* National Aeronautics and
Space Administration

* National Science
Foundation

* U1.S. Postal Service
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4
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X|Q} T =l o2

HOHZA IWGHIA =2 &
ITFOIAL ARRIOH CHBH t=ol5ta 4=0) & AterS
L8517 o

2I23| (Hydrogen and Fuel Cell Technology Advisory Committee,
A - XX 23 7|28 KRols

oA

6) https://www.hydrogen.energy.gov/organization.html
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2 NUX|EE DIESs A0 ‘H2|ZL|oF HEFMX| TtE LY (California Fuel Cell Partnership)’,
‘U.S. DRIVE (Driving Research and Innovation for Vehicle efficiency and Energy
sustainability) £ Sl TIZtat IIEHMS S0 DIZto| A2S EE010 A - HEHX|E A7 2=

=2 F

- Az Yo} A7 AR FEA(California Fuel Cell Partnership)= 19994 A& TAZ 20184 7]
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@ airLiquide S bad  HONDA =
20 200 o
&

o
[ &
o
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7) https://hydrogen.gov/
8) https://cafcp.org/members
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3. R&D =%l vigt

1) H2 FE RAD £ 3

HIUX|IFE= =7] ttA2] R&ADE FHXO =R Tlligh A0|H 7| HAQ A+ JHEO|LE st
BYE EX{= QIZi0| A2 7Y

* 20163 6&0]| TIH= A Peer Evaluation Meeting®ilA HZHX| 7|&= (FCTO)Q| 2&¢Q! Sunita SatyapalO| 0[0f7| &
K X|IE LHOIM = oL X|gE H*" oL XI=, 2t oL K|, & oI X|=, 7|=atet=0] 5=
AHBHX| B AL ZHYHOR £0j910)

S (OIURIES 2 T O 4XI) 449 HRFIX| TR I20| 8HAIS HITIsHs HAZA S42] MAL 2ut
o ’
XAg TS 749 RE Hoje| ¢17E Y 5

O

S
B AR ZRE F45 A o 423 2o Aibshs 71E, FA71skek HFEst

Aao] QPPA AL, Sk A% 7169 AR AL S ARG B, G
o]

pus EL o

o B AL, FHY 24 A3, S0 AT} 92 GolsH
=
o

2o (31 OILIXIR) SHOILIXI R HOI7PAS MEIOREIE| A4S MASHS 78T} 44 242 K& 7|

- g3}t 49 Ale]& 7] (Thermochemical water-splitting cycles (TC))
- 12 A7 &3] 7]« (High-temperature electrolysis (HTE))

- QAR /A A T2 A|A QAQEH oA (Reactor/Hydrogen Production Process Interface)

9) https://www.hydrogen.energy.gov/offices.html
10) https://www.hydrogen.energy.gov/program_areas.html
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(FCTO HAAH) O X|&2 ¥ MY X|= LHolIN =4 - AR HX|Q} Hst R E HHol=
2Me= HEHX| 712=(FCTO)0|H FCTO2| X|# ot ZAAA S 1450 2 A7t Tl =
3* FCTOE Energy Materials Network'D2| 2gto= AANYUS S5t R&AD T2 TS Tl 5

- ElectroCat : PGM-free S4jj 7i&

- HydroGEN : AjAJollu Aot TAH +=4d) 7]&

- HyMARC : ZAGH 9] E-o 48 Aot AFE 02 A8 4= Q= S A+

(ARPA-E R&D S8 ARPA-E= 20074 ‘A™= ZSHH(COMPETES Act) 2 24 A8
E|OH HAHO| =X[2 AFN £Xp7t #EES| O|FOX|L UX| Y42 7= WES X|Hs}7|
f#lsi DOE Ljoj M3 =F ZZo| x| ZIRdEY UsE sA-HEHX #H D=2

REBELS, REFUEL, IONICS7} U312

kol

¢* REBELS (Reliable Electricity Based on Electrochemical Systems) ZZ1# ZF7t
2= (Intermediate temperature)OiiAl & = U= HEMXIE UG LHALHS SHA7|D,

HIES 0 MH|E 1959 24t AHS 7tsok ot As SHE AHE T

—

mjo
mufn
g

¢* REFUEL (Renewable Energy to Fuels Through Utilization of Energy-Dense Liquids)
T2 JHME MI|0H K|S O X| LE7t =2 CNLFs (Carbon—neutral liquid fuels)2 HHEIA|7| 11

O|Z CHA| M7|LE =4 Q0| IS = U= 7|52 & 715t YH= Eok= WS SH=E HHE T
<* IONICS (Integration and Optimization of Novel lon-Conducting Solids) ZZME} A=
0|2 EXIE Aol 22]7|2t M= H5= A7 7|E HiHI|t AsMX[ HES I8 =

UNEE 1859 lon-conducting SolidsE 7H&5t! 4&3tA|7|= ST E T

2) Ol- 3 R&AD FZI szt
(H2@Scale) 0L X|5= H2@Scale Z2HEE Q|3 QIZt AAA|AHS
11 CRADA CALL OJ2t= 0|2 5iof| 0] 7|12 MHESH 5 HRXZES X

X

11) EERE= R&DO| 2IZto] A0S SistaA oKX M2 HEYI(Energy Materials Networks)E 44510 DOE Aot

S, Ofsh, HIF2TA, 718 SO0l H0ols d2APE LEEAMAUAS

12) https://arpa-e.energy.gov/?q=program-listing
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<@,

o ool I2HE = of| 4 X582} of| 4 X5 ASt2] NREL (National Renewable Energy Lab)0| &
20174 CRADA CALL2 OHAEIUS

- 20179 CRADA CALLY] £

_';
45

3. J=2E AlZoldit HAY

4. S QA MIE RRD

5. H¥ NiE 7H ALS

6. R&D 70| HES F 4+ s et M5 Y 45

7. NEok +A8 dioil BUEZRE $48 ST - Uz HH LY

(1% 6) H2@Scale TA!13)

Conventional Storage Hydrogen

O Vehicle
- - =

Hydrogen

Synthetic
Fuels

Upgrading
Qil/
Biomass

Power
Generation

Renewables

Ammonia/
Fertilizer

Nuclear Hydrogen
Generation

Metals

Electric Grid Refining

Infrastructure

Fossil

Other
End Use

Heating

Gas
Infrastructure

13) https://www.energy.gov/eere/fuelcells/h2scale
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Ho| EHHolM XIS &5 QAL 1S U KT HH|, UHI|E L, HTASIIO| HAA|
o S35t RADE HsE 202 ojAE

> (BIZEQ A X|¢|) HTACE EPAct 20055 Sofl M E|U1, O XI5 A2 HTACRH §2|&t o227t
ol
- HTACE oA Aol A] 9A7F HIAE Al&ste o8]0 23] 3t ¥is RIANE AE
- H]E AU R o] HTACY] EUAE $88 HF oF = A5 FAIT T412 gl EAE
AEst 1dsHA dx
P (Qm2t 1= U HE HH|) SHACM HIZ 245
SZXI0f St HEE &t =0 & = U= AAH 250 EX, 4 Mlo|Z

Panel)Q| &&t SL{

= 715 T, 22

(Hydrogen Safety

Ik 30

- A3 H2 Refuel H-Prizel 92 53] $H2014 S48 AAeta YAH 542 e 248 5 9l
= 7)%0] Wyt g =

- dACIH A Hlolg e 4 SH4 JHE ZAT 4 ARAA] Ao T3 U2 FHlolE A
AL, dzet I HloE AlAH 5 2K o

- HTACE BIA0IA P40l 44 el m213e] 9j419lg ojof/|alA] 44 Alojxe] mde) ofg
2 FUAY AL LFNI AUAF A FuloA 4 efe] Wago] 5o

Sofd
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