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|N 0j= ARPA-E

7}. ARPA-E(Advanced Research Projects Agency-Energy) 7 £

1) ARPA-E M2 B2X

0 2005 Df=9lel= GRS A”A HEY| HRE UE/D S5 J8H2= JHEeh DARPA

=
(Defense Advanced Research Projects Agency)E 222 5t DO (Department of Energy)of|
ARPA-ES HEg 28 B
O 2007E The America Competes Act0f 2|75t Z2A! MElEl ARPA-E= AMSF AH| MA 19
=7F Ol=9] =4t ofHX] S 108 SO 20%7EK| ZAAZ|7] et Thal&Ho[n SAIKMQ
(Disruptive & Innovation) OX| 7|&1 M Jjgte 252 FX
o SHROUX| £ jES 2Y & U=
0l=9] 2|H4s FXloh= AT oA
(Transformational Energy Technologies) & &4
O ARPA-E= A= M AEOIM &2& kst A= X|F0IH 012 2l Z=2 s 7|=l6kHLt
Yotz oM J7[FEN] s g 4 UESE XA
o ARPA-E= BIZHM 48l | 2 18lel - I’_—’,\—O—!(High Risk & High Reward) Z2HME O]
71&ME =7| X=(Seed Money)2 XI5t 0% BIZt 7149 27t EXILt 7EsAIgelE R
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1}. ARPA-E A 33}

O ARPA-E= 20093 American Recovery and Reinvestment Act(o|= &= 2

mEHE 2HS 9I5l0f NIFLS 4% LS ARCR S 0|LiX] TISHLS st mE 1o

x|
2745 x|

* ARPA-E= 2020 28 7|& 607H OfAQl === Salf 85071 O|AQ| ZME| °f 23

el oly Ext

ards T
Announced @
Programs @ @ @ .a
P~ o~ A A o~ ! . : .
O S U WV 22 2 %4 o000 00—
2007 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Rising Above the — American America
Gathering Storm Recovery& COMPETES
Published Reinvestment Act Reauthorization
; Singed Singed
America
COMPETES Act
singed
e $400M $180M $276M $251M s280M $280M $291M  $306M  $353M  $366M
(Recovery Act) (FY11) (FY12) (FY13) (FY14) (FY15) (FY16)  (FY17)  (FY18)  (FY19)

(O3 1-1] ARPA-E I ot 3 Z=73

0 E3T UiSgd2 47| A sh2H oUX| 7|z Aig2 DIZIR R AYds ZRs6tHM, a7t
O AXIE(DOE, Department of Energy)oilAf saliati= st HAIQ] OIEX] 7| 7ol olits
|x| 7<A1
o EEI FEO| 2021d SAHE=(2021F 108 1€~2022E 98 30%) HXIF(DOE) OffAf
QTOLS OF 35491 S Z 2020 SAIHE B 0fAH38591 H2) CHH| 8% ZA2)
(& 1-1) 0|2 |HAXIL(DOE) ofAt 5ig

FY2019 Enacted($M) | FY2020 Enacted($M) | FY2021 Request($M)

NNSA Defense 15,229 16,705 19,771
Non—NNSA Defense 7,030 7,314 6,176
Defense 22,259 24,019 25,947
Science 6,585 7,000 5,838
Energy 6,689 7,493 3576
Non—Defense 13,274 14,493 9,414
DOE Budget 35,533 38,5129 35,361

% NNSA : National Nuclear Security Administration

o T —

1) 0= EZm MSHE0| of x| ST AAE, HUXIZMATR, 2016
Energy FY2021 Congressional Budget Request, 2020

?2) Department of
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BYHE = ARPA-E OfAte] Mot AZES XMooz @ IRIoL 9|5]9] A[ESQ! AN
|Zt=|0 ARPA-E OfAO| HAZ|T QoM 2022E7IX| ARPA-ES| 2¥S SHE 718 QF
* FY20199] ofMRTHS OH{RIX|2 3662 H2i9] ofM0] YD, FY20202
—2.879 HRAX|DF 4259 29| ofAto] HY
o FY2021 OlMteTM0ll= MAE ARPA-E ThA| O & Zttol| CHSH 40| ZEzf o,
EZO HEO| 2021HE ARPA-E Of|AfOF2 -31 &3y
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1-2) ARPA-E OflAF 513t

— FY2019 FY2020 FY2021
U
Request

ARPA—E ARPA-E Projects 0 334,750 390,000 0
Program Program Director 0 31,250 0 35,000 21,256
Sub Total 0 366,000 0 425,000 21,256
Cancelation of Prior Year ARPA-E
Projects Fund 0 - —287,000 0 —332,000
Total 0 366,000 —287,000 425,000 -310,744

t}. ARPA-E =271 A

a 20204 4€ 7|& ARPA-E= 31709 Focused Programit 27H2| Open Solicitation %! 17H2]
IDEA Program S & 34/l 2SS X3 &
® Focused Program : PD(Project Director)of] QJalf 7|2lx|0f EFSH | HX] 2019 7|eieds
ol =1 XM m=H
* Open Solicitations : OILX| 7= ™ 200 tish == A=
* IDEA Program @ Of% =7| & 7|=9] HHE ffsl A2 oldez H7[1M X3
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(H 1-3) ARPA-E Z22 &3

ARPA—E Program ARPA—E Project A(sfo?;j ?;?nr)d

» AR 7S L6t Aot @E HE J(3E LHSIUCH, 1071
20l 41749 Z2MEE MFSHH F 12580 H2H9| XF2 XA
— 1078 £0f : (@) Building Efficiency, @) Industrial Processes and Waste Heat,
@ Data Management and Communication, @ Wind, Solar, Tidal and Distributed
Generation, ®&) Grid Scale Storage, ® Power Electronics, @ Power Grid
System Performance, Vehicle Efficiency, @ Storage for Electric Vehicles,
Alternative Fuels and Bioenergy

+ Healreflective Window Coating — 4201 OflLix| H2S 2J3t (2%?~§%%%157N
e azw&ga 7|t TiE e
=0l = |H 7[Ek Tz JHe 200011.20)

* High-Efficiency PV Cells — HVPE(Hybrid Vapor Phase Epitaxy) (2%?(?%%%%0w
7| 7|5t 158 CHEERISE EfQEMR| Al JHeh Va.cl,

le 7I8t 188 OF YR A h 200004.21)

. . N $3,900,000
_ — = A
Robust Metal Alloys — alumina—forming austenitic alloys= A (2016,04.05.~

5104 JLAE{HIO] OfLiX] S MAGID, ofLiX| Mzt
S01 ZIAEIIO] OfL{X] 28 UG, ALIX] Zalol 1o o)

High—FEfficiency Energy Converters — HZX| K61 AJAEI0]| $3,649,289
A 4 Q= Hydration0] ZE Gl= proton selective  (2016.05.01.~
membranes A7 2020.09.30.)

OPEN 2015
Open Funding Solicitation

. L : o = = $2 457,223
— 29H| M 2 NS 9ot U
Marine Hydrokinetic Turbine | &z ;ﬁ'_‘g SIMS 2|t (20160401~

MHT(Marine Hydrokinetic Turbine) 7|& &

:|:

2020.04.30.)
* Power—Grid Optimization — MZHA0| R4t OFFY Skl $3,063,034
o5t xst 72 e (2016.07.19.~
- 2020.04,18)
* Efficient Ammonia Production — 2LI0 EHeS Qfot AR (2%%;%%%?&
=3 — Elolol O JHet AVCSAVAN
PE3] Habor—BoschErQ| B4 JHH R |
* Smart and Flexible Microgid — ADIETZ|E 7|48 88lat $3-400’000N
N EEREI=PEp;| (2016.06.24,
2020.05.31.)
* Utra—arge Wind Turbine — CE2RI=(downwind) A E24E{HIOZ2 (Z%i,g%af)iom
NA Zdf 729 Z2{EH **71| el
2020.07.31.)

4) 20203 42 1Y 7|E TREQI ZRAMES o= He
5) OPEN 2018 T2 = 77719 m2HME7J MHZAX|TE 2020 42 1Y 7|12 677 Z2HE0]| Cish 2hMEH, olit S0] 274
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ARPA—E Program ARPA-E Project A(ﬁiﬁ; TA:;‘:‘nr;’

» SMOAX| 7IELS STlot7| Yot @E HY 7|32 LHSIFCH, 1374
200N 77749 Z2HES MAGIH F 199880 H2(o| X222 X|¥

— 107§ 20 : @ Buiding Efficiency, @ Distributed Generation, @ Electrical

Efficiency, @ Grid, ® Grid Storage, ® Manufacturing Efficiency, @ Resource

Efficiency, Transportation Fuels, @ Transportation Energy Conversion,
Transportation Vehicles, @ Transportation Energy Conversion,

® Transportation Network, @ Transportation Storage

M

+ Passive Radilve Coolng Fim — EIDIEHAIEL, 0f0f2t 0| 2921 SR

AH| HE2 Yot #3522 B2 YWEch= W2 EE e e

| T|0|' TO = & OEC'l' o H 20220825)

* Economical Data—fused Grid Edge Processor(EDGEPRO) for

A . ey o $2,302,897
Future Distribution Grid Control Applications — 12|1E 284 (2019.02.21.~

9 A2l A 9J3t OFFIGIT QB XK J2IS AHIA PR
Sa= S 2022.02.20.)

¢ Highly—Efficient Opposed Piston Engine for Hybrid Vehicles $2,000,000
(HOPE—Hybrid) — ol0|E22|E M7 |K=sAE CHEF D|AE ARl (2019.01.28.~
(Opposed Piston Engine) 742! 2022.07.27.)

* Homopolar Machines Enabled with Electron Current Transfer $541,184
Technology — QHEM0|T &8X¢Q1 X=2(DC) M&s £I§t  (2019.10.01.~
SEE} ds7| e 2020.12.31))

OPEN 20189

Open Funding Solicitation ¢ Milimeter—Wave Technology Demonstration for Geothermal $3,872,589
Direct Energy Driling — Z2|0|E{THMilimeter-Wave)S 01&  (2019.09.19.~
olod AE X AF9| 71aX BHAIE 35 2022.09.08.)

* Active Aerodynamic Load Control for Wind Turbines — S $3,514,740
Bl S20l=9 J7| 9ofE H3tE £0|7| Yt plsma  (2019.03.18.~
actuators 2 A|o Rtx| et 2022.03.17.)
* Mining Air for Fuels and Fine Chemicals — DAC(Direct Air $1,500,000
Caplure) 2Hoz2 Z7| Z0|M CO.2 =5l ¢1= 2l 5fst  (2019.08,13,~
=AZ Het 2022.08.12.)

* Sensor Enabled Modeling of Future Distribution Systems with $3.100,000
Distributed Energy Resources — EM0|HX[XFA(DER)S 48 (201'9 08' 07 ~
517) SIt R AABO] O 3 BB BUS AR RY oo )
E N [ =) ) R

* Additive Manufacturing of Spacer Grids for Nuclear Reactors $1,000,000
— M=H|IZ(Addtive Manufacturing) BiEHe=2 2IXt=29] siAl - (2019.02.06.~
BZO| Spacer GridsS A 2022.02.05.)
* Efficient Hydrogen and Ammonia Production via Process %2047 676
Intensification and Integration — 42} AAE ARL|0IZ 20 1’9 07’ 19~

MNatgln ot Lol DAL AA )\HH% o@.;o&! %Hg," Wi 2,

SH=EOEX7 ST _

9
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ARPA—-E Program ARPA-E Project

OPEN 2018
Open Funding Solicitation

* Closed—loop 5—kWe Brayton—cycle microturbine with 38%
efficiency @ Advanced generator technology designed for
inexpensive mass—production — 7 & ML Z1=0i| Skwe)
MEE Z5¢ + U= Brayton—cycle 00|32 2E{81 Y

* HIT-TD Plasma Driver Technology Demonstration for
Economical Fusion Power Plants — AT|28HSpheromak)S
olget MH|IE N2 AXHLUMA JHY

Modular UliraStable Alkaline Exchange lonomers to Enable
High Performing Fuel Cell and Electrolyzer Systems — HEX]|
2 ol NA”Y MHIE - 18s 2= ?fet Akaine

Exchange lonomersZ 7Hgt

High Power Laser Decommissioning Tool — &A1= &rd
mo|zael 5 L2atE ofyx| QlZets e84, oY
ABHMOE WIE 4 QU= DEAOIY AL

P

Integrated Gigahertz Ultrasonic Imager for Soll @ Towards
Targeted Water and Pesticide Delivery for Biomass Production
HO|2oiA A HMS 26l EY & & 5=
o

M 4 Ol ZS0 AN

A !

Advanced Medium Vollage SIC-SJ FETs with Ultra—Low
On-resistance — MIA| Z|Z= D8 AR|ZFHI0I=(SIC) 4+
HEHS)) A EUXIAH JHES St Clto|A OF7[EIA
Y

* High Power Density Compact Drive Integrated Motor for
Electric Transportation — &7 AtA ZEE WEXOoZ Wzt
A7l ME2E HAICE 145 - 1LUE 88 M7|2H Y

Reslient, Cyber Secure Centralized Substation Protection —
UTA S EMA| AtO]H EHOF S K] AJAR AA

Secure Grid Data Exchange Using Cryptography, Peer—to—
Peer Networks, and Blockchain Ledgers — M&3F H|0|E
IR HAY F8Y OMHY U BHAS A
SR JlE £2M

* GaN NMR Spectrometer Integrated Circuits Towards Broadly
Distributed On—line Monitoring and Management of Subsurface
Qil/Gas Reservoirs and Downstream — A& 21 JIA EfAfof|
Lost 2ot X4 U Bl Cfet HE HZelFe 24

NMR ABE 20| JHgt

Ar

Novel Polymer—Enabled Rechargeable Aluminum— Alkaline
Battery Technology — IO|HX|ZES] ZSHAL Auminum-—
Alkaline HHE{2| TH

107KIER Energy Technology Policy Focus

ARPA-E Award
(Project Term)

$2,987,193
(2019.08.13.~
2022.02.12.)

$2.098,985
(2019.07.01.~
2022.06.30.)

$1,700,000
(2019.09.24.~
2021.12.23)

$1,799,999
(2019.0801.~
2021.07.31)

$549,000
(2019.03.13.~
2021.03.12)

$3.399.819
(2019.08.14.~
2023.08.13)

$2.982,389
(2019.05,02.~
2022.05.01))

$2.350,288
(2019.07.12.~
2022.07.11)

$2,499,965
(2019.02.15.~
2022.02.14))

$1,852,200
(2019.07.22.~
2022.07.21)

$1,999,999
(2019.04.01.~
2022.03.31)
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ARPA—-E Program ARPA—E Project A(ﬁiﬁ;f TA:;fnr)d

* MEMS RF Accelerators For Nuclear Energy and Advanced $3,600,000
Manufaciuring — AMHI2 A TM™ Cfs 8l 0|2 7187 (2019.02.21.~
= 2022.02.20.)

* Metal-Supported SOFCs for Ethanol-Fueled Vehicles — $3,170,000
OEt2nt 20| EgfE HEE MEsi Ies M| Mikkl= (2019.07.22.~
SAXIXE SOFC AE 7Kgt 2022.08.07.)

* Stable Diacid Coordinated Quaternary Ammonium Polymers $2,650,000
for 80~150°C Fuel Cells — A = Dimethyl Btherg BI22  (2019.07.29.~
ANEstE Xf2E PEMFC 7Hed 2022.07.29.)

* Advanced Manufacturing of Embedded Heat Pipe Nuclear $3,550,064
Hybrid Reactor — ®17{2] X|<0l S M7|12 Z25a17| 8t (2019.04.25.~
A9 Heat Pipe Reactor 7Hed 2022.04.24.)

* Muttimetalic ~ Layered  Composites(MMLCs)  for ~ Rapid, $1,688,982
Economical Advanced Reactor Deployment — XML ®IXI2E (2019.05.29.~
St OE 345 SEAMMMLCS)E i 2022.05.28)

* Thermal Energy Grid Storage(TEGS) Using Multi—Junction $1500,000
Photovoltaics(MPV) — THMOEXIE T2 f22 MHASID 20 1’9 02’ O~
LR0| T2 BLHE 4 Ol DS XY ALHUS o3t o

OPEN 2018 T @A JHE 2022.02.03.)
Open Funding Solicitation

* RePED 250 : A Revolutionary, High—Driling Rate, High—T $3682 786
Geothermal Driling System and  Companion(250—-350C) 00 1’9 09’ 20~
Power Electronics — AlEL X[ 22 A= 292 14 =212 2022‘ Oé 19')
VA= JESoNIV i R

* Energy Efficient, Incrementally Scalable, Continuous Basalt $2,000,000
Fioer Manufacturing Process — OIL{X] &89 CBF HMZ  (2019.06.03.~
X Jhet 2022.06.02.)

+ Zero—Power Wireless Infrared Digitizing Sensors for Large $1.629,629
Scale Energy-Smart Farm — 0UX| 2 =% s=4= WM (201’9 03’ 13
57| ffelf HIO|ROHA AZ0| 5 S 52 ZLIEEG| #fet 2022‘ Oé 12')
FAESIEER gl AN UEYT 1Y T

* Freshwater Recovery System for Hydraulic Fracturing $2 972 000
(FRESH-Frac) using a Thermally—Actuated Nozzle—Demister 20 1’9 05’ .
- HjYY EE 4B WS 0G50l HAUN NS 0
FEGHs Alag) et e

* Hydraulically Actuated Near—isothermal Compressor = Of| L4 X| (25314 99 gg% N
HUO| 7tsot B2 JtA Y7 Y 2022'02' 17')

stzoldx7 ez 11
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ARPA—-E Program ARPA-E Project

OPEN 2018
Open Funding Solicitation

* High Performance Adaptive Deep—Reinforcement— Learning—
based Real-time Emergency Control(HADREC) to Enhance
Power Grid Resiience in Stochastic Environment — H|AAFERLY
oo MEYS HSS o = AAZEHl& HO| AJAE

eES

Electrochemical  Ammonia Synthesis with a Nitride lon
Conducting Electrolyte — 27| & A% 28 Y2L|0t2
Metot= 1| Tl 7[dt M7|steh MX| 7qt

Integration of Sensors Through Additive Manufacturing
Leading to Increased Efficiencies of Gas Turbines for Power
Generation and Propulsion — 7IAE(EIO] S8 SIS Q5H0]
M5 HZ ZHoZ Z7 Tl 9 B4E Jisohl ol S8
A A

* A National Infrastructure for Artificial Inteligence on the Grid —

=} HAMS 0|5} O|ZT|= O|m =
FRIY 29 U A2 95t OBKlS olmat 15

Design and demonstration of an electrification—enabled full—
featured opposed piston 4-stroke engine for use in hybrid
and range—extender applications — CO, HIZS &0|= 188
sfolE|= HM7| ARl 7ped

* Next—Generation PFRC — 00 |3 22|HEZ(1~10MW)2] st
L) e

P—Type Gallium Doping by Controlled Magnesium Diffusion —
Ofa4l&Mg)e SHHEEE Xofott! TS GaN XM &A|
e

== F e}

Microbial Curing of Cement for Energy Applications — O|M4=E2
8ot X&7tsst AME(C) B3t 712 Y

=
QO
>
@D,
g
=)
@D
%}
o)
O
<
(@)
o
@
>,
N
&
©
=
|
>
[}
rc
rion
~
i
4o

¢ 20KV Gallium Nitride pn Diode Electro-Magnetic Pulse
Arrestor for Grid Reliability — XM248t0| EMP &AM HiX|5}H |
st GaN 7|8t Cto|2E2 M= EMP arrestor 7HE

* ReNew100 : Reliable Power System Operation with 100%
Renewable Generation — 100% AMAUIHX| M2S A5t
ObYH Taf AAE| TES 9Bt Alag) gt

127KIER Energy Technology Policy Focus

ARPA-E Award
(Project Term)

$3,500,000
(2019.08.16.~
2022.08.18)

$1.286,017
(2019.05.01.~
2022.04.30))

$4,703906
(2019.07.31.~
2022.07.30))

$5,000,000
(2019.08.12.~
2022.08.11)

$7.999.954
(2019.06.21.~
2022.06.20.)

$1.249,.970
(2019.03.25.~
2020.09.30.)

$773,346
(2019.05.01.~
2020.04.30))

$2.932.154
(2019.05.01.~
2022.04.30))

$1.200.000
(2019.05.06.~
2022.05.06.)

$5,956,500
(2019.07.11.~
2022.07.12)

$3,000,000
(2019.04.05.~
2022.04.04.)



ARPA—-E Program ARPA-E Project

OPEN 2018
Open Funding Solicitation

F= OHX]-7|2HetiE &4l R&D B2 =4

* Drop—in replacement materials from abundant resources to

double energy in EV batteries — O|LX|ZE SEANE QI5H N;,
Co 7|HF AZME ULTE SFAK SCZ HHE & Us

e

A New Class of SIC Power MOSFETs with Record—Low

Resistance — g XM&2 Z0f 9Hi7IX| RFF= SC N
EZX|AE JHel

Grid—scale Electricity Storage at Lowest Possible Cost
Enabled by Pumped Heat Electricity Storage — Ix| 24G10|
HEROAMLE XZet HIECR ofUXIE g2 MEE & U=
10~100KW 22| PES A|AHE! ol =0

Thermoplastic Forming of Bulk Metalic Glasses for Energy
Efficiency in Transportation — ££20f0| H|HX| 285 st

3= JE 84 £ Hx S8 e

Photocatalytic Steam Methane Reforming for Hydrogen
Production — sAMAS QI5t =0 BEZ7| it

GaN MOCVD Growth on Native Substrates for High Voltage
(15—20KV) Vertical Power Devices — 1MeF M2 Hjof @
EASt0]| XMEtSh GaN Btex]| M= et

SMART SIC Power ICs(Scalable, Manufacturable, and Robust
Technology for SIC Power Integrated Circuits) — A2|2
FHI0IE(SIC) M &Y 325 Yot 712 SSE MY

Low—cost, Easy—to—integrate, and Reliable Grid Energy
Storage System with 2nd Life Lithium Batteries — X7 [KisX|0f|
AEE HIERIE TEESIH X7t OllLX| K& AJAH 7H

Systematic  Communication Objectives and  Teleportation
Technology Investigations and Evaluations(SCOTTIE) — ZAFE
Oi7H ZARLAH|0] A (Computer—mediated Communication)? =2t
Immersive A|ABIS ARZSH0 OfHX] 3 247HA HIES

A2 4 s ZA 2 B 4

FRESCO : FREquency Stabiized Coherent Optical Low—
Energy WDM DC Interconnects — ot0|HAAY G|0|E{AIE
Z710f 2fst bandwidth scaling 8tA|, HlOJE| E2HE &7t 58
=5oP7| {Iet NS - [qHIE &34 Y

Precision Agriculture using Networks of Degradable Analytical
Sensors(PANDAS) — EQF #2 3 24 ofgf 58 mfsh &
QU MY AN e

Nanomanufacturing of Nanophononic Devices: Ultra— High
ZT Thermoelectrics for Efficient Conversion of Waste Heat -
2 SAS YEoHK| i HEs V(= Hatsls LAl

Nanophononic SXAX| gt

sizoldx7 a7 13

ARPA-E Award
(Project Term)

$3,600,000
(2019.03.01.~
2022.02.28)

$1.369.282
(2019.06.17.~
2022.06.16.)

$2.263,859
(2019.03.20.~
2021.06.19.)

$3.323.256
(2019.06.14.~
2022.06.13)

$750,000
(2019.08.26.~
2022.08.25.)

$2.210.816
(2019.09.16.~
2022.09.15)

$2.103,459
(2019.09.01.~
2022.08.31)

$1,892,796
(2019.04.26.~
2021.04.25)

$2.234.134
(2019.05.14.~
2022.05.13)

$3,750,000
(2019.02.19.~
2022.02.18))

$1.690,415
(2019.04.01.~
2022.03.31)

$2,500,000
(2019.04.02.~
2022.04.01)



KIER 7|=3X Focus

ARPA—E Program ARPA-E Project A(ﬁfo?; TA;fnr)d

* Advanced Alkaline Membrane Hy/Air Fuel Cell System with $1,979,998
Novel Technigue for Ar CO, - HEMFC(Hydrogen—fueled — (2019.12.19.~
Hydroxide Exchange Membrane Fuel Cell) 7HZ 2021.12.18)

* Megawatt—scale Power—Electronic—Integrated Generator with $2.056,280
Controlled Dc Output - SH0]|11 AMZ[gh 4 Ql= AS Z23 (2019.06.03.~
Of|L4X| EHZH A|AE JHEE 2022.06.02.)

» Superstrong, Low—Cost Wood for Lightweight Vehicles — X2 (2%318%%%832“/
HZ AH| U= Yot 2 Axf JHE oo

= # ot 2022.08,22.)

* Overcoming the Technical Challenges of Coordinating $2900.000
Distributed Load Resources at Scale — SM0|HX|XFY &l (201'9 Oé I
XX 2™ S710] CHEleHe] 12|29 M2l Sas et 2022‘ Oé 1 1')
2ot Mo M JHE T

+ Rapidy Vieble and Susiained Grd — HIAY A| 2@ olmat e
212 WAIS JHMBH| 9ISt net-load 2] TS JH e

| fM5H7] SI5t net-load 2| T3 T4 2022.06.30)

* Ultra—Low Power Sensor Network — HIO|RHZE A= AMAE $2.164,187
SAS 207 oot Tz F= 25 S2 270 ZRE £ U= (2019.06.21.~
SV IS IV ) 2022.06.20,

OPEN 2018 1 = )
e Futling Seieiizion » Reinventing CEMENT: Carbonation—Enabled Mineralization o $1,186,934
Engender Novel Technology — O|4X| 2 CO, HiE MZE  (2019.08.09.~

St MES AHIE Mt gigd et 2022.08.08)

* Accelerated Materials Design for Molten Salt Technologies $1 861820
Using Innovative High—Throughput Methods - &% ®IXI=Z, 20 1’9 02’ 04
EIYY 2NA S X S8R0 M8 +~ U= LAY 2022' 02' 03')
WE/N R

* Bipolar Membranes with an Electrospun 3D Junction — Xt ’ $962§49N
SA BROI O3t MRS %2 o Jfet Ol

= 2022.02.17.)

* Scalable Graphene Oxide Membranes for Energy—Efficient $2,849,991
Chemical Separations - 3822 222 96t TZE=0| Tz (2019.08,19.~
SA0|E AEZ THE0ZI dEz|el SSE Y 2022.08.18))

* 20-kV GaN Switch Technology Demonstrated in High— $3,000,000
Efficiency Medium—\Voltage Buiding Block - Z&f(MV) &2 (2019.09.01.~
250 S8t 20KV GaN ALQIX| 7Hed 2022.08.31.)

* Electrode Technology Development for the Sheared—Flow $6,767,334
Z/-Pinch Fusion Reactor - Sheared—Flow Stabilized(SFS)  (2019.07.30.~
Z-pinchg {3t M= 7= 4y 2022.07.29.)
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ARPA—-E Program ARPA-E Project

ALPHA
Accelerating Low—Cost Plasma
Heating and Assembly

AMPED
Advanced Management and
Protection of Energy Storage

Devices

ARID
Advanced Research in Dry cooling

ATLANTIS
Aerodynamic Turbines Lighter
and Afloat with Nautical
Technologies and Integrated
Servo—control

BEETIT
Building Energy Efficiency Through
Innovation Thermodevices

BREAKERS
Building Reliable Electronic to
Achieve Kilovolt Effective
Ratings Safety
(Electrical Efficiency, Grid)

CIRCUITS
Creating Innovative and Reliable
Circuits Using Inventive Topologies
and Semiconductors

>

>

X3 O] 7|SHSIHS SM RID T2 £

ARPA-E Award
(Project Term)

iSE UM HIZ MgS et Mz 9 e

Flow Z-Pinch for Fusion — Z-Pinch #1412 Ai@310] Sakxafel (2%?2%%%3&
‘='OI_|-I-|A‘|2 %;; K| AAIS X|AS .\JO. L4,
SIS Aol oUHX] 22 zlAst 2020,06.30)
48 HiE2| AAO] M5, FY, 8 S et tiER| B2 MAR(ES ot

A 1% 0% 5) 7ie M
Sound Wave—enables Battery Analysis — HIE{2| LHOA] EiAliGh= ( 2%11’5%%%%ON
HlsisiSe HiEas, Mulg 231 N AAY s i
=t [B8S, MHIg =S | = 2020,0822.)
ATSE BYA Fns| Y @7 AlRE 5 ofe
Additive Manufacturing for Heat Exchangers — XSH% $1,943679
(Addiive ManufacuringfES 285t 158 Al Fusty|  (2016.03.17.~
b 2020.05.31.)
234 o S2 EE 44 7|2
Computationally  Efficient Control  Co—Design  Optimization $1,576,872
Framework with Mixed—Fidelity Fluid and Structure Analysis  (2020.02.01.~
- A& SEX21 CCD 2[Mst AZEQ ZUYT i 2022.01.31.)
Model-Based Systems Engineering and Control Co—Design $771.990
of Floating Offshore Wind Turbines — 2841 sia =2 EEI (2019 1’205 N
S8 54 9 ADY AEEIS ol 2 o AlZaoN 222 Sy

HE

CO, & 2AVIA HIE ZAF1 129 oUX|EE oS At &2 7ie 7Y
High—Efficiency Air Conditioner — &E(He)7[AS HOHZ At $4,137,756
ofs MMty ZMEo|H TIeAXOl neg A”E WEJ|  (2014.05.20.~
JHet 2020.07.31.)
w21 SB[ QRO MVDCS R 71 Tl
Resonant Solid—State Breakers Based on Wireless Coupling $419,947
in MVDC Systems — 321 £M M= ME 712 7[E#e= 8t (2019.07.15.~
MVDC 7| i 2021.07.14.)
Ultra—efficient Intelligent MVDC Hybrid Circuit Breaker — 2 $4413913
e 24T #HE SHARIE Mdsts 2088 IUXZE (2019.09.05.~
(MVDC) stol=a|= S22 R 74 2022.09.04,)
WBG(Wide—bandgap) HH=x| 7[Hte] 7T o&8X0|1 QFEXQl 7| it
Efficient 500kW DC Fast Charger — SIC 7[8F £2|EAH0|E (25(;511,210(;%1
HAUTIE MEote MI|XISAE g4 57| e N
27|1E AtEst TSAE g4 347] Y 2021.03.13)
SiC—based Wireless Power Transformation — A1 M2 T4 il G525
01| et (2018.01.31.~
—eT = 2021.01.30.)

sizoldx|7 a7 15
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ARPA-E Program ARPA-E Project A(ﬁfcﬁe_cli ?;ar:]r)d

* Solid State Circut Breakers for Migrogrids — GaN 7|gt $1,344,501
EUXAHE ARsl= Udist DHEZ AS7(Soid-slale  (2017.12.18~
circuit breakers) 742! 2020.12.17.)

* GaN HEMT Gete Driver Integrated Circut — GaN 274X} O|5= (25319 81 (7)'17% o
EZHK|AE E X|X™3 =13 o

* Invertor for High Speed PMSM — E114(20,000rpm 0[A)o& 9847 888
AEoks IEH(B00kW 0f) T XM M7| ZHE S8502 (2017 1'2 19

8 4 Ql= AMp|Z FHHI0|S J|Ht AS DE TE A|AH PN
§1ng1 4 Q= 22 o= 7| =5 75 A 2020,05,18)
=

* AC—to-DC Ulira—ast EV Charger — IMWE TR 24 (2516 73 ?;?g,v
=X dt o
ST M 2020.12.14)

28,2

* Universal Converter for AC Systems — S|, 21|, 712, (25316 7 ?2 2?N

AL ES Fol= 2 XMz Hst gt N

2 1
* Transformerless Converter Topology — M tof 21N A= (2%15%?'?5;N

= o5} X0t KM 31| JHet L

Creating Innovative and Reliable . g =l o $1,583576
Circuits Using Inventive Topologies Ulra de[wse;Povver Converiers; ZATHTE0IN kWIS (2018.04.06.~

- M7I1E M2l + Uz HHsy| g

and Semiconductors e 2021.04.05.)

* Current Source Matrix Converter — AI2|2 F1Hi0|= 7]t T (2%11'2%3%%9N
A b _ M S g R
AH|O|X] RN AC-AC MaEH3E| | 2021.04.05))

2

* Inverters for Heavy Equipment Applications — ZAA1AH|2 T2 (2%1';%33'?30N
OItHE| AJAE] 7yt 0310
= = 2020.09.14.)

. $780,926

. — O|0|HAIEI2 DC-AC ZIHE ’

?f;? Center Power Delivery — H|0JE{MIEIE DC-AC ZAH{E] (2018.03.16.~
=] 2021.03.15.)

* On—board Bi-Directional Electric Vehicle Charging — GaN 7[gt $1,737,545
Hel7|E AlZot0] MUt HeleE2 SMAPlE REE (2018.04.09.~
Yot MIIRE BT oY 2021,04.08))

* Scalable Architecture for EV Power Electronics — Si S&fA| (2%2{;1%%02%(1
AlR|ZFIHIO|E M2} gt
EE—||_3|' |'O|— |_—||_|_7| 7H 20210327)

_ _ 4

* Universal Battery Supercharger — M7 KISR0 g4 SHS (2%11'(7) 1272117N

o5t X2 HuEl 5 Bl it JAecl.
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ARPA-E Award
(Project Term)

ARPA—-E Program ARPA-E Project

* Inverters for PM Machine Drives — M=% QIHE{(Current $1.031,314
Source Inverte)2 AIE3IH £ ZE Z=2f0|E(ntegrated  (2018.01.09.~
Motor Drives) 7H2t 2021.01.08.)
Clrctting $1,471,851
Creating Innovative and Reliable * Cascaded Mui—level Inverter — WBG 7|2t DZ4(100KkW) 20 1’7 1 2 15
Circuits Using Inventive Topologies DC-AC @IHE 7Hgt S
and Semiconductors 2020.12.14)
* MOSFET—based Power Converters — IMQf 182 AC-DC (Z%i’géié%i
% DC-DC ZE4| M={Hey| Iy 2021' 02' 25')
» 10~100A12t S TS Sdole OUEX] K& AJAE i
2124
+ Sold Sile Thermal Batery — X7lol E:AE20] OIS NS
REshe QOjLIR] R AlAEO] Sy 7Y 94 L)
' 2,22
* Improved Laughlin—Brayton Cycle Energy Storage - Laughlin— (2% 1’9 O?’()Z%L
Brayton H{E{2| OLAX] K& AJARIQ| ahA 1N A T 2021' Oé 27')
* Low—cost, Long—duration Electrical Energy Storage Using a $3,386,948
COr—based Pumped Thermal Energy Storage System —  (2019.05.01.~
CO; JIEEHIZ AI0IZS M8dl= OUX] XME AAE i 2022.04.30.)
* Agueous Sulfur Systems for Long—Duration Grid Storage — $3,765,461
7| JRE NES flot St 80| ZEE 222 M| (2019.07.31.~
JHet 2022.01.30.)
* Scalable Thermochemical Option for Renewable Energy $1,999,950
DAYS Storage — AMOILX| F7IZ 0|8310f Mg-Mn-0 X2 (2019.01.23.~
Duration Addiion to D202 Jiheke DEA TOIUX| KA AAR s 2021.07.22.)
electricity” Storage
(Storage) * Economic Long—Duration Electricity Storage by Using Low— $2,791,595
Cost Thermal Energy Storage and High—Efficiency Power — (2019.04.16.~
Cycle — MHIE SO|LIX| KA AJAE gt 2022.04.15)
* Minimal Overhead Storage Technology for Duration Addition $3,235,764
to Electricity Storage - 0fH(Zn)-E2(Br) HiE2|E 0188t &7|  (2019.02.25.~
X & £24 71 2022.02.24.)
_ 297,4
+ Geomechanical Pumped Siorage — BIZA| 42 ofL{x] KX (%%%ﬁgi
ARG ZOZé 0402.)
* High—Performance Flow Battery with Inexpensive Inorganic $3,000,000
Reactants — 2(S)1h A7ZHMn) 7|Et HEES AFRSt M2  (2019.01.23.~
Z22 HiE2| JHgt 2021.10.22.)
. - 4 4
* Reversible Fuel Cells for Long Duration Storage — 2%l 2! (2%11'9%% 1069~
AZMXIE A HUX| KA AJAERL 7Rt 2021' Oé 05')

stzoldx|7lana 17



KIER 7|=3X Focus

ARPA—E Program ARPA-E Project A(ﬁiﬁ;f TA:;‘:‘nr;’

» Localized Thermal Management Systems JHtoto] 242 g ol Wbt Hi®S Azt

* Micro—Environmental Control System — A9 2 XA $3,449,963
WA JHMGI0 OfZX1] HolME SFMAIZI= Ol 28 ®of  (2015.05.01.~
AJAR ik 2020.10.31.)

» mAl2{d(Machine Leamning)2t KLX| 7I&S SIAGIY OLIX| SIMNEEE TI48

End-to—End Optimization for Battery Materials and Molecules
by Combining Graph Neural Networks and Reinforcement
Learning - HHEIZ| A MAE 25t Hdleld T2 L=
HiEZ| g5 S £= 7143

DELTA
Delivering Efficient Local Thermal
Amenities

$538,618

* INTEGRATE : Inverse Network Transformations for Efficient
Generation of Robust Airfoll and Turbine Enhancements -
DNN(Deep Neural Network) 7[2F & A7 2285 S25|0]
SHEY M 7|15

$507,878

Adaptive Discovery and Mixed—Variable Optimization of Next
Generation Synthesizable Microelectronic Materials — XEM|CH $570,712
Microelectronic AR A7 EX5 =T syt

¢ Context-Aware Learning for Inverse Design in Photovoltaic —
EYE LMo MER 0MFE IS 7i&3sh| fieh ol $607,138
2d 7l Y

* Machine Leaning Assisted Models for Understanding and
Optimizing Boiing Heat Transfer on Scalable Random
Surfaces -~ BHO|M HIs o MEFS 2|Xatohy| Yot Ml
2ld 28 g

DIFFERENTIATE
Design Inteligence Fostering
Formidable Energy Reduction

and Enabling Numerous Totally
Impactiul Advanced Technology * Global Optimization of Muticomponent Oxide Catalysts for
Enhancements OER/ORR - AtA HEA BEZ(Oxygen Evolution Reaction) tE=
AtA 3 BES(Oxygen Reduction Reaction)g Z2I5k= Z0f

NS 7HEstehy| {18t oidleld =+ Y

$521,602

$1,268,183

* ML-ACCEPT:  Machine-Learning—enhanced  Automated
Circuit Configuration and Evaluation of Power Converters -
MHHS7|9| O [EIX 4 H Hs BIIE Aot midleld &7
L=

$658,321

Predicting Catalyst Surface Stability under Reaction Conditions
Using Deep Reinforcement Learning and Machine Learning
Potentials — A5 st SIG(ORL) HAlRlY ZHIES 28510
otg R7i0lM =0 B2HO| OFHAS ol

$500,675

Accelerating Coupled HVAC—Building Simulation with a Neural
Component Architecture = HVAC A|AEIS| O HX| AHIE $1,125,679
£0[7] et AF 72 oidlad N

Invertible Design Manifolds for Heat Transfer Surfaces(NVERT)

_ QIRiTi0] SHALEl BOI LS O3t of AAET At Sl
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ARPA—E Program ARPA-E Project A(ﬁfo?; TA;fnr)d

* Machine Learning based Well Design to Enhance
Unconventional Energy Production - AR 2 7tA == 58

- onal tNefe i — 7 7577
SN O BAUHS 2AAFP| ot physcs-romed o0
machine learning 7|dF 2 7t

* Learning Optimal Aerodynamic Designs - Z/&9| Z7| S5t
MASHEE I8t AS AMZFTDeep Neural Network) E& 7|H $655,410

HE

Model-based Reinforcement Learning with Active Learning
for Efficient Electrical Power Converter Design - &sfets $407,057
(Reinforcement Learning) 7|8F M2 837 A7 =5 I

High—fidelity ~ Accelerated Design  of  High—performance
Electrochemical Systems - TAlS H7|SFSIAAE! MAIE 5t $600,152
oAl2d 3 A1Eet Jie

Energy efficient integrated photonic systems based on inverse

design - © A7 7|8t OfLix| 58701 £3t Tt et A 2400000

Deep Leamning Prediction of Protein Complex Structures -
HIO|20fLAX] atof TRot A EXIE AAGHD ZAGH=D| $167,797

rEc Hald U MY

DIFFERENTIATE
Design Inteligence Fostering

LENS: Learning Enabled Network Synthesis - T2l 27| 24

Formidable Energy Reduction QAO| MAZ xM3[EloRM MBS | M| 7j25} $697,094
and Enabling Numerous Totally —i=0 = =
Impactful Advanced Technology « MULT-LEADER: MULTisource LEaming-Acceleraied Design

Erhencerments of high—Efficiency multi-stage compRessor - HAIZHS =5 —

7|98, £ A HBHEYS 12510 1eE CT ¢

HAE Tt&=

IMPACT: Design of Integrated Multi—physics Producible
Additive Components for Turbomachinery = E{& 7|7 £&9 $1,365,066

HEHEE flet dA 2Xet & MY

Pro-ML IDeAS: Probabilistic Machine Learning for Inverse
Design of Aerodynamic Systems - &7 |HSHE] AARIO| A7 $853,708
ot Hileld e

MLSPICE: Machine Learning based SPICE Modeling Platform
for Power Magnetics = Power MagneticS ¢[g TiAl 21 7|8t $290,383
SPICE 223 Z31E e

Deep Leaning and Natural Language Processing for
Accelerated Inverse Design of Optical Materials - ZstE2! $803,730
AN THESE ot Eaid H XIAOIK2] AR Y

Machine Learning for Natural Gas to Electric Power System

Design — MA7IA-M HSH AJAR HAE 25 Hil2ld $401,734
k=1

1O

sizoldx|7 a7 19
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ARPA—-E Program ARPA-E Project
3

GO Ef

o)él'iﬁ

ARPA-E Award
(Project Term)
B oux|gE HMS 2Bt 7ie it
* Muli-Wavelength Optical Transceivers — 4% 25 HH Y& $3,382,954
2|0 X(Vertical—cavity surface—emitiing lasers, VCSELs) 7|8t (2017.10.31.~
o Ats A 2 =]
ENLITENED U ANS AA J|l= N 2020.04.30.)
Energy—efficient Light-wave

Integrated Technology Enabling * Seamless Interconnect Networks — H|0|E{MIE 2

Networks that Enhance Datacenters AEdt7| Hfet 8 & S4VlE e

4812
240 $1,564.,81

(2017.07.01.~
2020.10.15.)
* lceNet Network Topology — H|O|E{NIE HERF EZZX (2%21’(7)??‘00(1
7 HF . .
2 2020.05.20.)
> IIHE BT U AAHS St 2| Y
* Free Piston Stirling Engine Based 1kW Generator - 18 & - (2%???%%516“/
I=0p AROAE ASE] AfiX(free—piston stiing engine) 7HE 2020‘ OA; 30')
GENSETS R
Generators for Small Electrical o
and Thermal Systems * Oscillating Linear Engine and Alternator — AfE. M&} Xk (2% 1,2&??,%%{
(Distriouted Energy Resources) OAE QIXIZ 7[8OZ JHEE CHP EX7| 7He 2020 OA; 02')
* Spark—Assisted HCCl Residential Generator — SA-HCCls (2%2 150 786N
rEot0] gt LT7| o 2020,10,16)
» S0t HiME Mo Y EAStety| et Yua|E Y ¢
$2.972,666
‘GRID DATA * SMARTDATA Grid Models — &tijx Feig mel st (2016,08.24.~
Generating Realistic Information 2020.11.30)
for the Development of Distribution R
and Transmission Algorithms
* Data Repository for Power System Models - M2 A|AE] i1 ALl 2B
ES ofst G| MAA BX (2016.07.01.)m
= 2020.06.30.
> a2 - 0 ZANNM EAZH HE JtSe =AY Fwsty| s
* High Energy Density Modular Heat Exchangers through $2.400,000
Design, Materials Processing, and Manufacturing Innovations (201909, 16.~
- DEA YA ety i 2022.12.15.)
HITEMMP
High Intensity Thermal Exchenge « Compact Heat Exchanger for High Temperature High $1.455.000
) MthrOLfJgh MaterFl)aB Pressure Applications Using Advanced Cermet — 22 10f0f  (2019.09.09.~
and Manufacturing Processes HMRIISst dmat| 7|& e 2022.09.08.)
* Ulra Performance Heat Exchanger Enabled by Additive
Technology — 900°C, 250bar0ilA At=st & Q= 24
Ids gusy| pgd

HNSE T MT o=

$2.498 493
78k (2019.07.22.~

2022.01.21.)
20 kEr Energy Technology Policy Focus
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ARPA—E Program ARPA-E Project A(ﬁiﬁ;f TA:;‘:‘nr;’

* A 2-5MW Supercriical CO, micro tube recuperator $1,419417
manufacturing, testing, and laser weld qualffication — L|Z 7|8t (2019.09,18.~
£33, ZUAOWSIEACO,) 22| 44 Y HZE 2022.0317)

Multiscale Porous High—Temperature Heat Exchanger Using $1,714,.940
Ceramic Co—Extrusion — &1, W7A Q= TAS AM2tel  (2019.0822.~
Hwaty| opy 2022.08.21.)

* Heat—Exchanger Intensification through Powder Processing $2.250,000
and Enhanced Design — a8 LUXMA|AE| Xsiot Ewsty|  (2019.09,27.~
it 2022,09.26.)

High—density SSIC 3D—printed lattices for compact HTHP $1,846,000
aero—engine recuperators — 3D Z2IE J7|&3 ARSI (2020.01.01.~
02 - TQ0|A RE K MO A HwWEh| s 2022.12.31.)

* High Temperature, High Pressure, and High Performance $3,150,000
Compact Heat Exchanger — 800°C, 80bar 0JM0iIM QP o=z  (2019.09.16.~

X S8 24 Z3542 J|Hlo| Qwaky| JHgt 2022.09.15.)
HITEMMP * Additive, Topology—Optimized Ulira—Compact Heat Exchanger $2.199,854

High Intensity Thermal Exchange — 800C, 250bardfl A Z=sh 4 Ql= =AY EEZZX| &A™l (2019.09.23.~
through Materials, =iyl = 2022.03.22)

and Manufacturing Processes

Low—Cost Glass Ceramic—Matrix Composite Heat Exchanger $1,779,646
— 1100°C, 250barS & - TAUA RAIZE 2SS 4~ Q= (2019.11.06.~
MH|Z Glass Ceramic—Matrix 2&HH| Gu=sty| et 2022.05.05.)

* SHOTEAM: Superalloy Heat exchangers Optimized for $2 520,000
Temperature Extremes and Additive Manufacturabilty — =8t (2019.08.26.~
AN AE 2 Q= Gud| Jle Y 2022.08,25,)

Additively Manufactured High Efficiency and Low—Cost SCO; $5,205,217
Heat Exchangers — Q7| O|AIBIENA HEM AJAEIS Q|5 (2019.09.30.~

859 Ay uey| AA 2 Hx 2022.09.29,)
* Hi=Temp Additively Manufactured Heat Exchangers — =1 B, 795,790
omsh| Hx (2019.09.16.~
=T 2022.09.15.)
* Compact Diffusion Bonded Printed—Circuit Heat Exchanger
) : ' $2.114614
Development Using Nickel Superalloys for Highly Power
Dense and Efficient Modular Energy Production Systems — (2019.08.19.~
o U 2022.08.18)

Z8g 7(9 Qelz Ewaly| i

» S OUX| & S ffst =7| APEAIML HHE MLS| X|#5H | A
cH
IDEAS —
Inngyzten Devehpmert i * Mining the Deep Sea for Microbial Ethano-and $499,727
Energy-Relled Applled Scence— propanogenesis — 43 DIASS 083 MB3HX Weloz (20180801~
OIEfDt TR0 AAL 2020.09.30.)

stzo|dx|7|ary 21
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ARPA—E Program ARPA-E Project A(ﬁiﬁ;f TA:;‘:‘nr;’

> JIAEEN E= Y12 5 AT HRMXIS sk St0|EElE AlAE H7)

* High Efficiency, Low Cost & Robust Hybrid SOFC/IC Engine $3,081,864
Power Generator — SOFC2} L7 |&S AHAISH 6tojE2|=  (2018.09.07.~
S AJARL T 2020.09.06.)
. - 2
+ Adaptive SOFC for Ulira High Efficiency Power Systems — (;ﬁg%%?;m
Sl0|EE|E MBAAEI|N A25E7| st 71t JHet N
stolEe |ARIOIA ALESE7| et 71 SOFC i 2020.11.13)
INTEGRATE * Advanced Solid Oxide Fuel Cell Stack for Hybrid Power $2.150,356
Innovalive Nalura-gas Technoogies ~~ Systems — S0|=2|= LHNARE 249 - 18 SOFC  (201805.24.~
for Efficiency Gain in Reliable and AR JH 2020.05.23)
Affordable Thermochemical . ) . .
Electricily—generation * Hybrid Electrochemistry and Advanced Combustion for High $2,322,236
Efficiency Power — 7[fAl SOFCe} LHSH7|EES HAISE  (2018,09.05.~
Sl0[HE|= B4 2 AJAR JHe 2020.12.04.)
* An Integrated High Pressure SOFC and Premixed Compression $1,739,270
lgnition Engine System — PCl QIR A|AEIDL SOFC7} 8= (2018.08.06.~
ol0|E2|E 24t K] 2™ AARE B i 2020.08.05.)
* De—Coupled Solid Oxide Fuel Cell Gas Turbine Hybrid — (2(%25?);
OF JIAEHIO| HAE 5lo|E2|E AJAE] gt o
SOFCE} FHAE(HI0] Qe Sfoleale AAE JH OG0
» HiE2|, HETXQ SIAE IF=517| Yot 14s 229 I T Y
IONICS
riegraion and Opimzaiion of + Liiium Electiode Sub-Assembles — KH|g, T gejp 3484674
Novel lon—Conducting Solids ol DR KGR JHet (2017.01.03.~
= = 2020.07.02.)
> S{UH0|ROjA M SHE ASH 7|& JHY
* Autonomous Tow Vessels — HIZRFO| R UAI N AELS $909,901
olst ABt it (2018.04.06.~
== 2021.04.05.)
* Ocean Energy from Macroalgee — H|2 &&291 HIO|2OHA9) $496,483
2352 QJ5fi BIA|TTLO| Sargassum iiE ZLIEIRZ AJAEI A7 (2018.07.02.~
al St 2020.04.15.)
Macroalgagﬁg::rsh Inspiing * Single Point Mooring Array for Macroalgae — G 2! O}y $506,999
S iy ROl HER PAS Slst Ml HIStE HUE BF & (20180510~
Jhet 2020.04.15.)
* Performance and Impact of Macroalgae Farming — il 7{CH $995,978
EF NAHIl MESHY gl 1AM MsE AlE0lM 6= =7 (2018,05.21.~
i 2020.11.20.)
_ 2
+ Bioluel Production flom Kelp — HI0|Q&® MAIS 9I3t 71 (2% oy
X2 HIO|OA SHUKHHIA|AE] JHES 2020‘ 0415')
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MARINER
Macroalgae Research Inspiring
Novel Energy Resources

MEITNER
Modeling—Enhanced Innovations
Trailblazing Nuclear Energy
Reinvigoration

X3 O] 7|SHSIHS SM RID T2 £

* Techniques for Tropical Seaweed Cultivation — HIO|2¢=
MAMS Q{5 B oiRT MAAAEL I

* Continuous, High—Yield Kelp Production — 1142, XMH|ECZ
KelpS MASI7| 913t aHies QAR 7 o JHt

Scalable Coastal and Offshore Macroalgal Farming - HIS
SEXOZ sugar kelpE dirol7| flet s& AA & Y

MacroAlgee Cultivation Modeling System — CHEZ X 222l
INES=)

* Scalable Aquaculture Monitoring System — SHY HIO|O|A
ML P DL AASL i

Modeling Tool for Ocean—Deployed Farms — &&= Afjdf
SE2 95t 3D At 2 =7 HY

* Genome-Wide Seaweed Studies — =52 4822 HO|=

xE 235

Monitoring Macroalgae Using Acoustics and UUV — CHES
YAS BLEYSIE 2O 45 AP AlAE g

Seaweed Hatchery and Selective Breeding Technologies —
HE Yrlo] MMY I HIS 584 BAS 9IFt MY 85
7l& e

AMotn Rast GXiE AAS I3t BN Tl

v
2
N~

-3

f

OfA

7|

mjo

253

o|r

Transportable Modular Reactor — £at &=
e e N S

* COST SSR(Composite Structural Tehcnologies for SSR) —
XH|E, oftlet 88 #AlE A ¥ pe

Management and Control System for Advanced Reactors —
QBRISA) 7I&2 0|8t HXIZ e L MOAAR 4L

Technology Enabling Zero—EPZ Micro Modular Reactors —
X9 HREH £25 LT |= T4S Moderator(ASNE
WSt 0| detel AY HAZ i

sizoldx|7 a7 23

ARPA-E Award
(Project Term)

$500,000
(2018.05.01.~
2020.04.15)

$5,202,016
(2018.03.16.~
2022.12.04,)

$497.133
(201804.11.~
2020.04.15))

$1.815,529
(201805.11.~
2021.05.10))

$2.003,893
(2018.05.01.~
2021.04.30))

$1,323,867
(2018.02.06.~
2021.02.05.)

$2.820,128
(2018.03.15.~
2021.03.14)

$2.056,621
(2018.02.08.~
2021.08.07.)

$3,704.276
(2018.06.15.~
2021.06.14)

$2.278.200
(2018.10.01.~
2021.03.31)

$2.168,247
(2019.04.09.~
2021.10,08)

$3.386.834
(2018.10.01.~
2021.03.31)

$2.350,000
(2019.03.13.~
2021.09.12)
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ARPA—-E Program ARPA—E Project A(ﬁiﬁ;f TA;fnr;j

* Reducing Overnight Capital Cost of Advanced Reactors — (2%11'3?%?331
UR2O| W 1N 24 HSZ 5t LYEI AJAH gt
Axiz29 o HSE 7Rt U A28 HE 2021.03.16)

Enabling Load Following Capability in the Transatomic Power $999,694
MSR — 89 X290 H5t =22 755 st= ¢2x2|  (2018.06.28.~

 METNER AAE] JHet 2020.12.28,)
Modeling—Enhanced Innovations SETEE S
Traiblazing Nuciear Energy * Self-regulating, Solid Core Block for an Inherently Safe Heat $5,000,000
Reinvigoration Pipe Reactor — 7t X0 & 2% 71 gi0] BXt=e| XEEX  (2018.08.24.~
MES Yot TH T E=(solid core block) 7o 2021.02.28)
* Reactivity Control Device for Advanced Reactors — #XI29] (2%212%% 10514N
O|_|-):|_-| g—i}% _CI_>_6|_|- _/IK_% X‘”O-I 7|% 7Ht£- 2021 02 28)
» 3187| U 3 XFQ 242 718 ¥ MEEst7| gt 7t E o|ux| 22Xl
METALS 7t& M
Modern Electro/Thermochemical $3,521,189

X—Ray Diagnostics for Scrap Metal Sorting — X—rayS 02510

=2 /Xl 842 2Rk 7lg e

Advances in Light Metals Systems (2014.01.01.~

2020.04.15))

Wafer—evel Integrated Concentrating Photovoltaics — 00|22 (2%11’g%i’234m
MOSAIC CPV AJAE] Jht .01.01.

Micro—scale Optimized Solar—cell 2020.04.09.)
Arrays with Integrated Concentration

Wide—angle Planar Microtracking Microcell  Concentrating $3,129,385

Photovoltacis — HHAAZ EXCZ 5l= IsE 00|22  (2016.02.10.~
CPV AJAE! st 2020.07.31)
» QLR =2 SNE AT SHYX Xo7le

Inforich VD&PT Controls — AF2fQ| MHEH|Q! Mo 7|2t X} $4,199,999
=351 7= QAR Y= &8 NS Yot InfoRich’ Xf=F 7|=  (2017.03.30.~

it 2020.09.29.
) 2

* Hybrid Electric Vehicle Platooning Control — HUIE|E 7| (2%1'573%13%39N
Nsxtet AZE ZHiY S2tRE ARE ME e 3 25 DV

BT 2020.08.31.)
Next—Generation Energy $4.770,000

Tealialesles for Qanresis 27 * Connected agd A;utomited Class 8 _Trucks - O 3= (2017.05.22.~
Automated On—Road Vehicles Class 8 EglE {fot Sgfel AHUE|S R H|0] AJAH! 7H 2020.05.21.)
* Vehicle Model Predictive Control — xf2h &5 2l 9lIxl =& $2.899,934

MOE z&al6tn of|HX| AHIE z|AslsiD QHES SX[oHH, (2017.06.30.~

0N M52 MBaliFs AIAR JH 2020.06.29.)

Optimized Delivery Vehicles — Vehicle—to—CloudE Saf $1,399,999
AARIO2 RiZfol mYEHOl Ko A&tz ARl Mg (2017.0301.~
58 M 2020.06.29))
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NODES
Network Optimized Distributed
Energy Systems

PNDIODES
Power Nitride Doping
Innovation Offers Devices
Enabling SWITCHES

RANGE
Robust Affordable Next Generation
Energy Storage System

REBELS
Reliable Electricity to Fuels Through
Utilization of Energy—Dense Liquids

REFUEL
Renewable Energy to Fuels
Through Utilization of
Energy—Dense Liguids

>

v

v

X3 O] 7|SHSIHS SM RID T2 £

ARPA-E Award
(Project Term)

TR X 2HAHXIRHEDER) B710] TISE 4 U= 7AT Y 7=

Stochastic Optimal Power Flow — MZi0| HEMS H2lste (2%%%%?6
=1} CHat OF_’E% yli1=1 UL
SCED 2H(ofl tist SOPF ¥u2E e 2020.10.10)
Packe ized Energy Managemen — AMZ2IM KR 2 5245t ( 2%‘??%252%%
SIHZS zxMo=z 2|5 71 Hat IOHE
M - n4s0| EMX|AE NS 5t MEN T I3 i
Selective Area Doping for GaN Power Devices — GaN 7|8t (2%11’(7)%%?232
TAS - I AQX|Z Qe MEHM mm TN g I Iy
BLYeTS) = —T|I|E ||_ == E [eXe] 7HE 20201212)
Effective Selective Area Growth — I8s GaN £2| XM= HZieees
EHXAE| et (2017.09.18.~
B = 2020.12.17.)
$500,000
Magnesium Diffusion Doping of GaN — Of14|& =X JHeE (2019.09.01.~
2020.08.31))
High Voltage Re—grown GaN P—N Diodes — GaN9| epitaxial HZ T
AR 712 T (2017.09.08.~
e = 2020.05.14,)
PN-Junctions by lon Implantation — GaNOi| == Mg E= $1,200,000
SE g4ttt pn Y 152 {Ig AHET 04 g 7l (2017.09.13~
VY 2020.12.12.)
Selective Area Growth for Vertical Power Electronics — 14s, $2 999,899
OFHXMO| GaN &l EEHXIAH 2let Epit aX|a| IHéj = &5 (2017.09.19.~
MEHA AN =T SH| 22 st ZAF & 2020.09.18.)

MWIRISH 2 JKadE 2
X Tk o

A2 HIE R TGS Jiidsl7| 2fet ol

Solid=State Lithium—lon Battery With Ceramic Electrolyte (2%??%31‘%2“/
M2hal &Rl J|HF MR 2|S0]2 HIEZ] JHet
dl2tal MofiE 7[dt MuA| 2/F0l= HiE2| A 2020,04.15)
MH|8o| EAUNS JKSaHA ot SUREHZMX|(TFCIE 7o
Fuel-Flexible Protonic Ceramic Fuel Cell Stack = 5007C 0|8t $5,205,217
LM A=E 4 9= proton 2 MAOIR MEM MR (2019.08,26.~
it 2022.08.25))
AL|otet 2 U9 EASHMHHAZ(CNLFS)E HEZ 0|t 7|2t
$AE MMNE £ Ql= Tle i
Ammonia Cracking Membrane Reactor — A&0{A LZ2L|0IE (2%11'%2%%6m
AAR Hili5ls o 7| JHet .U0.09.
AR Folfots E=HOF SaS] 2 2020,12,08)

SH=EOEX7 e S T E _

25
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ARPA—-E Program ARPA-E Project

REFUEL
Renewable Energy to Fuels
Through Utilization of
Energy—Dense Liguids

REMOTE
Reducing Emissions using
Methanotrophic Organisms for
Transportation Energy

ROOTS
Rhizosphere Observations
Optimizing Terrestrial Sequestration

Protonic Ceramics for Ammonia — ZAQF 20| A AALE
ADL|OLE 22 4 Q= SOFC JHE:

Dimethy! Ether Synthesis from Renewables — HE2XX| S22

A& £ 9= Dimethyl Ether AiAt 71z JHE

o= T ML

Renewables—Based Catalytic Ammonia Production — 22L[0f
et =0y 7|e fe

Electrochemical Ammonia Conversion — YZLI0E £AZ2
H2t5H= Solid acid fuel cell 7HE!

Wind Energy to Ammonia Synthesis — 22 &Mo2

WIE #3ote A2 Y=ZU O gd ALY i

AHALE]

i

£ 0[Z310

Microwave—Plasma Ammonia Synthesis — 2220
=1 37|12 LZL0IZ HASh= T2MA i

|:|f0|527}/~ s

Renewable Production of Commodity Chemicals — Et&3tES
[0 EASIRIEE Heloty| 25t 0 2ol 2E Y

E0] S WS 57
(=)
=

o= |-
20|, s Yids A7l Hel Az YU 7i4e)

Root Genetics for Drought and Carbon Adaptation — Al
ANAED MZ0] EY0IM EALL HAS 287|=

HEHS
=1l= .o =H=
20l5t7| ¢l =X SXHE ML

EI
Als 2
H
O

0

o
- 250 &

s

Imaging and Modeling Toolbox for Roots

S oI5t 0jojy 2 SHA Y

Associated Particle Imaging for Soil Carbon —

SR
JlES 0180l EYO| BA XS ZFol= 717| HE

A
()

2| X29

am
ﬂJIO

Deeper Phenotyping Platform — N

EEu=I
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M Ttset HRE oyt 8t

ARPA-E Award
(Project Term)

$4,600,000
(2017.05.22.~
2020.11.21)

$2.300,000
(2017.06.01.~
2020.05.31.)

$3.111.904
(2017.04.10.~
2020.04.09))

$3,000,000
(2017.05.22.~
2020.05.21.)

$2,900,000
(2017.07.10.~
2020.04.09))

$2.900,000
(2017.04.01.~
2021.08.31)

Si=liz Mishs

$4.072.695
(2015.03,20.~
2020.06.30.)

17 07l & CO.E Mot OFMEIEANQ) HiES

$6,142,319
(2017.07.03.~
2020.10.20))

$2.299.999
(2017.06.12.~
2020.06.11.)

$2.299.999
(2017.07.28.~
2020.07.27)

$7.012.894
(2017.07.19.~
2021.07.18)
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ARPA—-E Program ARPA—E Project A(ﬁiﬁ;f TA:;fnr)d

L 2512952
* Muli-Modal Plant Root Monitoring — EQ 22| AIE A|AEIS (;é) 1%7%55 N
BUEISI| Y8t 44 7Y ety
. . e 2
* Thermoacoustic Root Imaging — 00|20t 2 =SmtE (;é) 1’(7)%%%(;ON
0|0tz HIEZE FE 0[0|% AAE JHE o n
ROOTS 2020.08,06.)
Rnhizosphere Observations
Oplimizing Terrestrial Sequestraton ~ * Magnetic Resonance Imaging for Root Growth — EX-£2| $4,650,000
AAES 0|0|X|gte & Q= LF-MRI(Low Field Magnetic — (2017.06.30.~
Resonance Imaging) 7|7| 71 2020.06.29.)
* Backscatter X—Ray Phenotyping — #2|£ H|otrAo=Z 0|0JA ( 2%??%%%%6m
& 2 Qe X-ray SSHE g 2020' 08' 24')
» MAUE Y FHE E9 oUX| M8 XE2 Yol MEH EXE Ffalsl=
User—transparent Ak AR gt
: 72
* Occupancy Sensing for Commercial Venues — AZ7H| (2(;{;?: 85 O?m
U= A 5 AlZtol| mhet ZLIEZGE7 | HTH AAR T 2021‘ 0 A 30')
* Indoor Occupant Counting Based on RF Backscattering — $1500,000
20N 2Lt E8Xo=2 HVAC(Heating, Ventilation, and Air 20 1Y8 0 4 6
Conditioning \IABLS MO 4 QU= TERAF ZLEZ AAE 20004095 )
et 110.25.
* Dynamic Metasurface Antennas for Detecting Human $404,878
Presence — Dynamic Meta—surface Radar AntennaS 018510 (2018.06.06.~
FHE HEQ WRES ol M8 MM AA” i 2020.06.05.)
SENSOR y oo $1.219551
Saving Energy Nationwide in * Hotspot Enabled Building Occupancy Sensor — WH Z2EZSS (201807 16.~
Structures with Occupancy AESIH FHE AS HEXF MM AAH] JHE 2021'01' 15')
Recognition T

* Testing & Validation of Occupancy Recognition Technologies $736,210
- A8 I FHE US| HEX QA MIA 7ie9| MEIN  (201809.01.~

IS Q3 AlB2olM =7 MY 2021.08.31.)

* CO;, Sensor for Demand—controlled Ventiletion — A8 7129 (2%11'2%%%?1N
;I_ = E Xt 6E|, A %E 9 +i|)\ = =1 3 . o
3712 2ot & HoE 4 M7te| CO, AN ZE 1Y 2021.04.30)

* Digital System—on—chip CO, Sensor — A2 BH=H| 7[gt (2%11'2%%22359N
Al £ JHEr gl fHAE L

COQ |_)\-| 7|E 7HE E< F—'”—— 2021.12.24.)
* Microscale Sensors for CO, Level Monitoring — 48 CO, ZX| LTS

NS W (2018,04.16.~
—= A 2021.04.15))

stzodx|7|any 27
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ARPA—-E Program ARPA-E Project

SENSOR
Saving Energy Nationwide in
Structures with Occupancy
Recognition

SHIELD
Single—Pane Highly Insulting
Efficient Lucid Designs

TERRA
Transportation Energy Resources
from Renewable Agriculture

Reflected Light Field Sensing for Occupancy Detection —
TOF(Time—oi-FlightIME 0|E3t0 ABSZHY HFRE Al
i o

Floor Sensors for Building Occupancy Counting — AP 24t
MIE| St 22 52 A AS0M AlRel +2 I*%*8| Abret
2 Qe E20] Mo e

Multi-modal Sensor Platform for Occupancy Detection — F£4&
ZEHO| RIS AX[ot7| flet M ZHX| T

r Occupancy Detection — =HE

ekt | st PIR(Pyroelectric Infrared
)\ Hl:H'

Low—energy PR Sensor fo

Felo| STt HRES

Senosr) MH|Z ZX| &

Platiorm to Estimate Buiding Occupancy — 2|0{T ZtX|7 &1t
QM ZFM i (ntrared focal plane array)2 HAGIH A=2

oo A
Hres 2ol 5348 M

Quantiiication of HVAC Energy Savings — 122 o|{X|&2
st HEXL LA MM HAE 3 AS T2EZ i

RFID Sensor Network for Human Presence Sensing — RFID

(Radio—frequency Identification) AN HEYZS 7[Hto=z &t
HEAE AKX AAR i
24 ¥ FAHE 43 HY 9 UK 22 s Aot S

Insulating Particulate Coatings — E&Al2
EHMEZ FAl6tHM B 7Is FdE 4

Thinner Coatings — &€ £412 £0(7| (8t Thermally Insulating
Transparent Barrier28 7|= JHg

Cellulose Nanocrystal Film — Lt FXSHE HMEZQAZ

= o5t & o =
S0 7o =R HE Y

AE HYE T 80l 2Alol= XISt
71436t HIO|RAE MAZ {5t MR JiY FX
TERRA MEPP(Mobile Energy—crop Phenotyping Platiorm) —
HIO|0HX| XF E& /M2 Holtd HlolH +E & S
=
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ARPA-E Award

(Project Term)

$2.373546
(2018.06.27.~
2021.06.26.)

$851.957
(2018.06.12.~
2020.06.11.)

$1,200,000
(2018.05.15.~
2021.05.24.)

$1,000,000
(2018.08.27.~
2021.08.26)

$1,956,775
(2018,05.11
2020.11.10)

$1.496,655
(201808.16.~
2021.08.15)

$2.000,000
(2018.05.28.~
2021.05.28)

$2.197.800
(2016,12.13.~
2020.06.11.)

$3,198,651
(2017.01.04.~
2021.05.30.)

$33ooooo
(2016.11.14.~
202&08.3)

AAgE T8510] KZ0| A2

$5,169,350
(2015.10.01.~
2020.06.30.)
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) 2= NEDO mEME

7}. NEDO(New Energy and Industrial Technology Development Organization) 7l 8.6)

1) M=y

0 19700 F Ao UAT 0F, YR R Mo|LAT L OUX| Bt TiE NS ol

IRRIY A5t TNOLIX| BB AHL7IRLE 19800] A

* 19831 MQJ Jlz ST Y R K5I, TNOIHK| - MTlE BN JILE AW
* 200311 108 12, SRBHLRIOR FMasl0] Aol TMOILIX| - Arei7lao 7l

FATI R F — - EERITRAMESE NEDO) A

0

=H
0 MR BAS JRIOR ofuix] - SR 71 2A| SZn ARl A T[] YIS It Tl
o GITANS T BRI TS NN D8 GTE G| oL, A - 5 - 010 17

H
Seig st stz o Y DRNES Jl8 - B a4y

Zunzs
2 oliHold 48l

6) Profile of NEDO 2019, NEDO, 2019.10

B0 L{X|7 ST

29
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1}. NEDO 9AF & 37

0 20201 OAFS & 1,680% QNS 178% RNORE 7la SUNALE BHIIH Z2HE 57 2
Mgsir U=ol 7142 25 U ouix 2 sZolats

o O L{XIAIAZ! 20} 53691 2(337%), OL{x] Zof - B &
45091 QN(283%), A HE ME L S0 662 A(4.2%) FX}

(B 2-1) NEDO2Q| 0f At i3t

2020 ofjAk
[e] O I- = —
OflAX] AIAR 7 fes * O[XHIA| o AR
(THRIF =2 2T LETH) o ADIE HIULE - AE MO
OlLAX] AJAE FOf ozt =24 536
5 f_ e — RN . a . of of 2
(BAERTRET 1)L ¥ —H4i) . X[ . H)‘H01|L‘|I| &
+ SNE O 4x] Hot 7k
A - D)0l & 01|'-ﬂII
01/|'\—ﬁ| g%ﬁ 7,|_§ o _Tl§_§ §E}.;v;4‘ FI5!
OL{x| ot - 274 o} (R - MBI BY - B8 - Y 434
(BIxLF—  RESH) . SARSE T (2F 48962 &)

31 . X1 moF 7ls 3R(Reduce, Reuse, Recycle)

(B - AR o o2 CfA o —riacly
o= A 7|}\ . EE . EE
AN g L] L L] Ol'—l— :‘;
(THRF =S 2T LF) c ;L;_Iﬁslo_H(AD 037| e
loT - Fixt - Hed 7| ot * dfe
(IoT - BF - fRshiin) o I iR o ZMXt
I‘CH|=| 7| OF FaS y 7tz e T o« M= X3 460
R EAE) HE 71&(507 <o) xWIEHHEﬂOIH ﬂ;;o H (% 5078% )
¢ 2X M2 Ve AX
AXHLri 7|% . o olSHdIE
(¥t - F/70/85-) . %Ej Sl s
gggs_!— o NERQA LI JS%CNF)
(NqFFo/05-) o ADE Al
L A A 70| AR XY ¢ ME V& 7|99 UERH 485
A }’é*% M‘|=|E(|f§eed) (k- 25— b7y TEROBRIEE)  JHLIIK] AT K| A 66
d E Hp _ _ o] ©
(%ﬁ&%gll?j =l AR oI o|iHo|M EX| * OHE X[, QE0|H|0|M - HIK{ (SF 745 @)
(A=T 1 /”= /H/mﬁL) E S9J3(JOIC)
NEDO & 7I& 7L 20 oflat A7 (2 114%? 2l)
NEDO 20201 & OfjAF (°F11Sg£ 2)
* 2 H= NEDOQ| £ AlY 2012 UEfH Zoz 208 ot gt & oflitel Xto] =Xy

7) NEDO® ZFM, NEDO, 2020.4
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A Ul 7tX] 202 EF
° 0|20 EF S2Y Y 782 AXIsh 24 Moon Shot) &7t JHE MY, ZAE 5G

M2 SN A Jlut Zat 917 L AR 52 29

0
iG]
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oln

(B 2-2) ofH{X] % &7 2of Z2HE 9

M
D2 NMEH Ofj Lk

[OILAX] AJARS 20

:

TA7Ls ofuixle) ] -
tHEF =912 5t XiMCH X2 2019 0 ¢ XML AS FESt ZRst 7Bt TiE: AlS
HEY3 otdat 71 4 ~ (19 o2 A 2| Mol HAl, ™ AS 2K o]
e | EETEIRLE -0 XBEALADE 2023 1.450) HRAl S
ADE  gwnEnzy b - IREILEAER)
HRLIE|
=2 C| X2 AKX _ _
OIS LR 5% S8 g + 22 X2 A7M CEE Y 25 Aol 58
AA” 718 71 4 ~ 2880 3 ObYmOl T AXo| Jps3 moiEE
(SER LRI E TS 2023 : SOl o=l &= ot o LE=TT
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&) 22! Horizon Europe

7}. EU Horizon Europe 7l £

1) Horizon Europe 5%

O RFHEe erls 78 3 MY ZdZs dsfotn EUQ| Mefd HM 2Ma1E HHsH,
R&THSUTSR(EDCIS Lett F2Y WHE siZsH= 7101517] Ysh Horizon 20202] S
AfgloZ 21~07H S0t o2 Mgkt T T2 72 Horizon EuropeS ZEXIEH 01 & 12)

*

ITHUAT Z2IM(Framework Programmes): EUQ| 1St | Al 2 AME AsE 2o
EUZ} 19842 E X151 Ql= CEXOI A Lojet xHﬂgﬂ% T2 12O Horizon 20202
8xt, Horizon Europe 9xr T3 m2 240 sHYE
® FU OJAFS|(Council of the EU)2F EU 2J3|(European Parliamenti= EU &
H@Fet Horizon Europe E2I0) CHeH XX §olE =E5ICMmM(194 3Y) EU 293|=
Horizon Europe 2 ARLIEO| thet AFHAIAS &0lt19d 4)14)
O Horizon 2020 QS S A7 & &A1 20po| HXIE HIE SR Horizon EuropedfAl= CHSt
e XM 2HE AX19)

o
* MAX Al sids ¥

SHR| R S| (European Commission)”7

* Lt
¥ REHUATSIHERA, European Research Area): EUZF 2F 2@=) 2t Oﬁ”H% ol S=EFXE
YR[GIL NRER HAEAS 2HGIH, 240 ST Fupt L2 27HER of2t EU L
22| SRS RES HUHTI = ool | Sl 2000E1RE X/t HIHLAIAH 10

12) European Commission, A New Horizon for Europe, 2018.06.

13) a7 [ FAATLH, FEABUEY) ATHLRID) Yse: FESES 218 2020 37 - FAUETA=
2011

14) European Commission, Horizon Europe EH|0|X],

https : //ec.europa.eu/info/horizon—europe—next—research—and—innovation—framework—programme_en

SIS XIS, Horizon Europe(2021-2027), 2019.09,
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2) Horizon Europe X

O Horizon Europe 1totX EFglM(Excellent Science), MIAIA IA| - K& A A% (Global Challenges
& European Industrial Competitiveness), SIAIEIO1 L& (Innovative Europe)a 3L & FLIALRK3 Pilars) 22
otH, 21~27E St 2 10004 R29| oftto] E/=0f FEIE o F17)

o (IfolH EfEY) R AT RS, 0f2|Fe QEHuF T2 3 A Qs M8 FT
Moz 14

o (MAX oA - R MY ZHH) O 7L, @ 28t oY H ZEX MRS @) ARl 2N @
CIXE, MY & 25 © 71=, ol4X], 22e2|E], ® A, 0|28, AHd, s¢, 2t89| 671
ZeAHR 85 A4 AHE 4ot S8 T

o (SIZRl R RF M S R A M, R VIS STFAE MR ez F7

O Horizon Europe 3th &4 FLAE 20 FETHASAIZHERYS] HatE LotE flofl &0
Sl 22y dof, 78 R AARS S & dsF 59| VIE 2SS XIHE

Pillar 1.
25 EtEM

(Excellent Science)

S8 a7 s

{European Research Council)

ol2i#2] 2=HnR
(Marie Sklodowska — Curie Actions)

= -

o1 Qlmat

P
M

illar 2.
= 2| - S8 L] 2R

(Global Challenges & European
Industrial Competitiveness)

Clusters

* 24ZHHealtn)
- 251 Eold W ZBE AR
(Cuiture, Crestivity and Inclusive Society)
* ATl ﬂ'ﬁtcml Security for Society,
CCIXIE, A U 2F
(Digital, Indusiry and Space)
7|Z, oiux], 2Lz|E]
(Climate, Energy and Mobility)

- AL HIOIOZN| XIEL 51 2

== =Lr=]
(Food, Bioeconomy, Natural Resources,
Agriculture and Environment)

Pillar 3.
#HLZEQl K ¥

(Innovative Europe)

RE A 22|

{European Innovation Council)

B S el

(European Innovation ecosystems)

RE SIS HPA

(Research Infrastructures)

=5 97 MiE

(Joint Ressarch Centre)

(European Institute of Innovation and Technalogy)

Widening Participation and Strengthening the European Research Area

0 il ¥ EFEY Tm}
(Widening Paricipation and Spreading Excellence)

28 a7
(Reforming and

U S AJARS| 7HEn} 25}

Enhancing the European R&I system)

=X European Commission, Horizon Europe

(12 3—

16) KERC, S8 Za2

17) EU ZQI#s7t 201801 A2

Competitiveness, @ Open InnovationS 30 &

SR = 510 Mol EUSIS| & 0|ArE|2] SfAo) w2t Horizon Europes

SH|OIX], TX} M7

Q|R3]9] Horizon Europe A&, 2018.08,

ISt Horizon Europe XMQtAMOA= @ Open Science, @ Global Challenges & Industrial
=X ZXINEOR, AR T 2 ArY ZA

ST T

&4 FUANE H S2AHO FH0| UF HHEE
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3) 22 574

O Horizon 20202] tiRE2| EHE &Alotkl Horizon 20209 S7HEVIE Set /iidEs HIZRE
HLI5H0] Horizon Europedil A= R&l(Research & Innovation)0l] EAIE S 25 R8I Hekss
=Oisfotll, Eot RJIE FLlot= 0N 7HHES 2tiste A 2 &4z &

0 (R&I O4) MIAZE AHeE Algst siiZst | M2 HHE siZst7| $leh CHAYHO| O[shAIXIE
IBISH AlRIDt 8| 50§ 01M HA'S Mastn PRSI, 2t 0jMDt S ofe] Z2AE

2% 839 oz nlds Fdolt U2l Rel Fetd dat £

* Horizon Europe 50 O G (D At HSIE et 7|3 S XS (adapiaton
to climate change including societal transformation), @ (cancer), @ Z14ct GHQF SlQF 2 L{GH

(healthy oceans, seas coastal and inland waters), @ 7| =2 2 ADIE ZA|(climate—neutral and
smart cities), & EQF 42 2 AlZH(soil health and food)18)
o 712, oUX], 2E2|E| SAHOME Ve SE H ADE ZA| 7|2Hs HZ 200i|A
TH|etE 0|H0IsHst 28t U ME 158 UX| 78, =Al =3 L Y 5 H

o

O (R A @3)) FAISHOOC|HQt &Rl Al Vs J[HIOZ2 AMAIRO| HELD, SIAIXOI
A 7|10 | MEE 4~ QIEE X|RIGHE One—stop shopQzA{e] 83 SiAl 2
* Horizon 20200 M= S45 A Horizon Europenfo] &6t HAS Qs =2 AL 2 ICT 7|&

20F 3Ol EC TN Z2IUS AMRY 5

0 (s St M2 %ol TELY TS Sa ARINS, BISEE 271 50| &0l 7is8S
Sitiatn, o7 2ol fSt M2 29 U HINS FAATIS 2F MooiA A AT
1

* Co—programmed(@s =232 Co—funded2s 7

=), Ingtitutionalised(7 [ 28 European Partnerships

* 7|2, o|HX] 2e2|E| SHAEHM= Mot a~A(Clean Hydrogen), 7HRet 2F5(Clean Aviation),
==

()
ZHiE =2 $Z(Towards zero—emission road transport, 27ER0), A QU= K& A HiEZ]

=

B2 X l(European industrial battery value chain), XA 0|4 K] &M=KClean Energy Transition) & &

11740] MEHAD| BE2 HQHE AlgH9)

18) ZFH7|OllcHARY, FU 321012 {&|(Horizon Europe) M8l g5k 2019.09
19) European Commission, Orientations towards the first Strategic Plan for Horizon Europe, 2019.12
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Y}, EU Horizon Europe <A+ &3}

0 EU Z2¥SI= Horizon Europe(21-27) Z2a2E |5 Horizon 2020(14-20)2] & OfAt
7709 K2 HH| 22.2% SUE & 9419 R2 F2O| ORMZ oflAetsS Kot

% EMMOZ Horizon Europe(€9412) Of A0 Euratom(€24) & InvestEU 712(€352)=

ILSl5t0] Horizon Europeg €1,000% 22tne: ef
* EU 9sl= £o| ¢t & NS X|X|SHH Horizon Europe Z2 124 oAte=z ZI8HQ|9|
MO o ZUE 12009 F29| ofita #st bt ULt 20
o IO EU EE, EU o4 S0=1t eaf=ate] I X10| S22 Qs Rl 21-27H A
O WAMMEHOI| WY Moo= OFAZIX|E

x
<
mn

ul

oo

0z

IHESO |3| (Multiannual Financial Framework,

« 202011 22 EU BAIE[0] MRIOJRIS EU ZI9I0] Rt A 209 S27} ARE 9129 B2
29| Horizon Europe®) 04+ SAOIS HIABIGIOLY, Blolo] 0|27] Rt AEOR oM

WS 7t522)
0 Horizon Europe0il 4= EUS| S MIINIE 2o Xlpishy, Saiol Tl o Al Zuaig

Mo& Z2XMOZ Horizon 202001A M7 |& 2|EHAl(Leadership in Enabling Industrial Technologies)
=
[«)

S0} ARS|A BHH|Soceal Cralenges) T2 SR MK I - 9 MY 2R S0t 713
U2 OIA 5279 SRS HIESHD ) SHAERY U BSHTME(ROS T FAHRI0R HA|

° EUQ| 7|5 21 YME Q5 Horizon Europe T2 XMutol| AX & of|Ae] 35%2 s

A=lolH, 7]=, o HX|, RY[El 22HAE= 60 SSAH & 7 B2 1509 R2E

Participation and Spreading Excellence)S A
0 ST XIS 2HMOZ Horizon 20201t H]
o= IA SAUE 1009 F2 iz FY

St HS0| XIS 26f Ol Sitheet g7
i} =

20) New research commissioner faces fight for €94.1B Horizon Europe budget, Science|Business, 2019.10.24

21) EU "A5|o| E7|0A =1 7. A= 0] Ql0] B2, A=A 2020.02.22

22) Michel budget plan tries to limit Horizon Europe cuts to €3B, but hits static, Science|Business, 2020.02.17
) =

23) 'Bs} ol 2 mEXM At 3 A2 QFF 2719] ERfAHE EU HlPIRISIQ| Horizon Europe MIREMOIAIE 'ELEXA0|D QHESt
At2l(inclusive and Secure Society) 17H2] E2{AEZ SR MNEHRIOLY, EU 2J3|9] o740 w2t XISzt 20| 2719] 22{AHZ
e =
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(¥ 3—-1) Horizon Europe 7+ &

98 o7 9
(European Research Council)

T}31%

. ofel7ial olms
(Excellent . 15
S (Marie Sklodowska —

Curie Actions)

S Qlma}
(Research Infrastructures)

2z
(Health)

3oy

3%

27l

Arg

235} oM U

MAR kx| - Z2X AR
e MA = (Culture, Creativity
ZxE 2 and Inclusive Society)
(Global A
Challenges & Algl QrH
European 6 (Civil Security
Industrial (6) for Society)
Competitiveness)

CIXI, A
AJEES
(Digital, Industry
and Space)

X3 O] 7|SHSIHS SM RID T2 £

Ahay

3
S

Of &

ol

OjfAR)

Mg (€ billion)

ZZILE(Intervention areas)24)

)c\:|:

of}

AlBotom-up) EXIZ XIES 20 IolX ElZ A0S
7[Z0=2 MESHS7A0] I2E|0| H- X Fontier research)Of|
iot g 5= A

OE:I |_|-|—J

A

16.6
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™
ol

r

215 UY I =H| 1= =X
ol 78 # H %* X|H9| R8I 20F AL 2 7]
X3, 2aF, 12 £S 1
% Horizon EuropeRE &

w32 7|8 ME

= =)
= |OE
=] 11

20|

[st7l&
o
°

68 28

J=!
2 X IE &S| Euratom) 2

2.4

AMOHZ=7| 212 (Health throughout the e course)
HIMEN - 5/ PHE =k Noncommunicable and rare diseases)
WOl St=Y O|E Zelst Y - &2IE ot 717],
7|& 8l C|X|E £2N(Tools, technologies and digital salutions
for health and care, including personalised medicine)

B4 - AR HAUZAXOIXKEnvironmental and social health

determinants)
BIT 28 Y YRIE Ty SO

1.0

2B (nfectious diseases,
including poverty—related and neglected disease
U2 N AEl(Heatth care systems)

9| & HHH A(Democracy and Governance)
| T=2kSocial and economic transformations)
- 25I2AE Aol M(Culture, cultural heritage, creaiivity)

2.8
52.7

Ab2|(Disaster—resiient sociefies)
235 9 Ot (Protection and Security)
AHO[HH EHOHCybersecurity)

HM|IZE7 |&(Manufacturing technologies)

Uxt 7l S el CIX|ET|&(Key digital technologies,
including quantum technologies)

R (Advanced materials)

CI5X|s & 2EE|A(ariicial inteligence and robotics)
KIAICH @IE{SlliNext generation internet)

FCHZZE| 9l BIH|0|E(Advanced computing and Big Data)
#3HAH|(Circuler industries)

MEtA 21 MM A(Low—carbon and clean industries)

15

KFEUE S 22F(Spece, including Earth Observation)
ANZHA 7= (Emerging enabling technologies)

24) Z=H7|0CHARY, EU Z201& R8(Horizon Europe) MEFAIE! &gk 2019.09

25) European Commission, Proposal for a Regulation of the European Parliament and the Council establishing Horizon Europe -
the Framework Programme for Research and Innovation, laying down its rules for participation and dissemination, 2018.06.
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22
71=, O|Lx],
2Ya|E|
(Climate, Energy
and Mobility)
=
=
MAR gl -
A
gd My 2
Zyzy  H
(Global (6)
Challenges &
European AlZf HIO|ZH,,
Industrial i, =9, st
Competitiveness) (Food, Bioeconomy,
Natural Resources,
Agriculture,
3y Environment)
5
£
Arg
3& g7 ME
(Joint Research Centre)
o3 sl 9is
(European Innovation
Council)
S0l 23
(Innovative .
Europe) S8 M MEfA
(European Innovation
ecosystems)
98 SA7IE 7
(European Institute of
Innovation and Technology)
Hoj &y o =y Fy
(Widening Participation and
Spreading Excellence)
7|}
Arg

Reforming and enhancing

LY o7 U A NA=Q] JHsat Zst
(
the European R&! system)
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Lot

M5 ZZILHE(Intervention areas)24
7|Zafsh A S2M(Climate science and solutions)
oUX| S=YiEnergy supply)

Ol X] AJAEN B JEI Energy systems and grids)
oux| HMstofMol 212 2 AAA|MBuidings and
industrial faciliies in energy Iransw'ﬂon)

FHSLIE] & = A|(Communities and cities)
MRSt0 MGl FZ2H0| E2 44 -
(Clean, safe and accessible transport and mobility)
2280F MY AR (Industrial competitiveness in transport)
O] XMZHEnergy storage)

ADIE 2EIZJE|(Smart mobilty)

2e2fE]

24 E=(Environmental observation)
MECHEN - XX Biodiversity and natural resources)
=Y AN =EX|H(Agricutiure, forestry and rural areas)
T, GHYF 2 LH4~(Seas, oceans and inland waters)
#3EAAElCircular systems)

HI0|2 7|8F A A|AEBio-based innovation systems in
the EU Biogconomy)
AlZEN|AEFood systems)

EU &2 7| XHtof 24
|t¢ro x01 A=, 7EXel X 52 NS
Horizon EuropeOH)\: =

=5 MAX aiF - O
A= 2ot Zet K@ At o3
27150l AN HE AX=E0| Uz diU|= i
AR B, A1 7|0 A XS sl EIC
DA (Pathfinder), EIC  QHAN2{2{|0|E(Accelerator)
o203 5 4
% EIC= Horizon 202001|)\1 mst HAZE HA

Horizon EuropediiA 22

312lo] Sl M) £42 282 8
7121 9 D} 2l TR
93t EC B8 %% S X|

e )

=g W R& %%Oﬂ EH&*

g - g 2 3 XA

=d 5 —7757&

70 =(ess R&I performing countries)®] ZfHE SfCHot,
78 U By TME ot g S2 X[Eat7| fiof
STy -

XtoH ZH(reaming & twinning), ERA I IEHERA
Chairs), 35 X|‘0:1 )\lAE‘il (Hop—on), j_:|L7|, 7((3%
(Support to NCPs) 52| & X|&

EU R8I Al 7S & ZolE 29
-

D272 21 SUE - B HE - 28 TaH
571 59 9 ofF, AHT FUTIRA, [kl
Birfst SO 5 12

]

OffAF25)
(€ billion)

2.2

05

0.4

94.1
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t}. EU Horizon Europe ¥ Horizon 2020 =271 33}

1) Horizon Europe Z2124
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Horizon Europe

sle
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=13
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(Promoting our European way of life),

(A Europe fit for the Digital Age). @

® MAM o ZEst S3(A stronger Europe in the world), ©)

ZZI(A new push for European democracy)
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26) European Commission, 6 Commission priorities for 2019—24, htips://ec.europa.eu/info/priori

27) European Commission, Orientations towards the first Strategic Plan for Horizon Europe, 2019.12
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KIER 7|=3X Focus

2) Horizon 2020 Work Programme 2018-2020 ©llH4X| 20 z 1 %t

O Horizon 2020 Work Programme('18—"20)0|Al= EUQ| MM X|aHHof| £&folk= 4709] Focus

Area 2 AXEIT OF 700 S22 X HIEIEIH O HWork Programme(18-'20) FIF| GijA: oF £30021),

SEA AR Mets ELlsty| ffef XML HiE2] 7| 20t et ME MMZ 4
(D MetA, 7|SEE=EA D)2 = (Building a low—carbon, climate resiient future, LC), @ &8t
(Connecting economic and environmental gains - the Circular Economy. CE), @ =2 Atodnt

AfH
C|X|=SHDigitising and transforming European industry and services, DT), @) StEHASO| 1}

(Boosting the effectiveness of the Security Union, SU)

0 Horizon 202001lA OILIX] - 7| H=iS 2 0= SHm S8 FLIAR A2l aix el

'OFEAO| T THLSHH S 2&Q! 0of| L X|(Secure, Clean and Efficient Energy) S0 CHREMX|D JUOH,

oo, VIR, &4

Raw Materials), 'ADFE, =AH 21 E5tF 2:25(Smart. Green and Integrated Transport) =2 20 E

OlLX] - 7= eSS RSDE XIH

o OPYMO|1 7HRSHH &XQ! olHX] 20kl M= 0|4 X]
M G, A2 Sa9] ADE O|HX] AAR, AOIE Z&
67280t Q2 10 831840t Q2 20 82180t K27t

HAL 2 JHAJO Y AEfel 3DE SMo2 H2[2829

#Ol'

S 9lst 17 LS P
on, &

° MEtA, V[SEEHY Ol #5S SHZ oK Al 3 JHA0IEel S0

=
S 307t er2tpl

OPH0|1 7HIGtH S8XQ1 Ol X|(307H, €289u3h, ADME, =A o E3
RIMIEH BHEIZ](47, €9022h & O MIE FRITI=F0| 2™ R&D X|I#0| ZItE 0fF30

i X288 L R=(Clmate Action, Environment, Resource Efficiency and

s &, MdoUx] 7le =222

BaMoll= oI

= 327H(€451840H 2

o 7ML= XMl TR 7=, Mdvks A= dit 7=, ADE Z=0|UX| 7ls, TletE

SARE XML BHEI2] Ve S2f S+t tliE of o[, Y=, Ol=, ZHLiTE Of=2(7t
& 719t oM A g Sof et 31 2
S92 Adat MH|AS] CIX|ES) Focus Area B2

SiXl & 27hesouehel 17t JHAl S0IH, 68 X SUEAe| Xkg F

28) European Commission, Horizon 2020 Work Programme 2018—2020, 10. Secure, Clean and efficient energy

29) 20208 4% 1Y J|zo=2 7HA|(Open) 21 JHA|O|E (Forthcoming) ALEQI 2T HE|SIHOH, 01X ZX = 21 22 UL

KER 7|&X24 Focus 12-3, 11—-10IM &X 7t
30) European Commission, Hor\zon 2020 Funding & tender opportuniies ZM|0| X,
https: //ec.europa.eu/info/funding—tenders/opportunities/portal/screen/programmes/h2020

447K\ER Energy Technology Policy Focus



Fo= OUX|-7|FHIS Sl R&D 2273 24

(E 3-2) Horizon 2020 'MEtA 7|SEHRM 02 2E(LC) Focus Area B2 21 38/(20.04.01. 7|2)31)

FY2020

2 O 1 g 31Y Off-&k

0K

(€ million)

(Pillar 3. AF2|X TpH|) OtE=o0|D 7HRSHH SEXQ! 0| X|Secure, Clean and Efficient Energy)

* (LC-SC3-B4E-2-2020) A= 20t M| X|&THsEh
X 7|2 gt +2 =ZlSimuaing demend for  20.03.05 20.09.10 4
sustainable energy skills in the building sector)

(LC-SC3-B4E-3-2020) 7|& &H|9| sihlg &6t 7|&
29| ADIE £F H4|0|=(Upgrading smertness of  20.03.05  20.09.10 8
existing buildings through innovations for legacy equipment)

(LC-SC3-BAE—4-2020) XIMICH OlUX| Ms =7t &
0._%(Ne><&generation of Energy Performance Assessment and 20.03.05 20.09.10 6
Certification)

(LC-8C3-BAE-11-2020) OJlL{X| 222 FAIE gt
O X|XiSH Eoto| HZ =28 — ANE HAZEE ¢t ADE Z8(Fnencng for  20.03.05 20.09.10 10

- I__'_ - N energy efficiency investments — Smart Finance for Smart Buildings)
(Buildings in energy transition)

(LC-SC3-B4E-12-2020) ADIE 71Z2 O|UMEIEE

oI5t ApQIE 2L AlsHpl| ots SUEFS| O (N

st ADIE Z& Ao &tst 27 HES|2f(National 200305 20.09.10 3
roundtables to implement the Smart Finance for Smart Buildings

initiative)

(LC-SC3-B4E-13-2020) =0l g o7t Z2NE
ZXXES Qot Z2HE Jieh X[ Aggregation - Project 20.03.05  20.09.10 6
Development Assistance)

(LC-SC3-B4E-14-2020) =2 ZHUA olUX| 224
2 RUYS Hrlol= XML ADLE OUX] Mb|A
—_rlé.j(Enabling next—generation of smart energy services valorising
energy efficiency and flexibilty at demand—side)

20.03.05 20.09.10 6

(LC-SC3-RES-1-2019-2020) AtAICH XHAOILAX| 7]
7HHE’(DeveIoping the next generation of renewable energy 19.12.03 20.04.28 45

technologies)
TH ol x|
Hoto - oy
EOF;l KM+ (LC-SC3-RES-3-2020) OfAXI, 44, statd m&
EEfI T Aoi| L x| 20r=9| S8= flet el Rl X7 Iset TlA=0
2lHd £2M o5t 012, £=20t0] 2| &2(nernational Cooperation wih - 20.05.05 20.09.01 10
(Global. (Next Renewable USA and/or China on alternative renewable fuels from sunlight for
Leaqershlp energy solutions) energy, transport and chemical storage)
in
Renewables)

(LC-SC3-RES-10-2020) 100% AMoldx| 22
Olst AFH A RE(Pre—Commercial Procurement for a  19.09.26  20.04.28 15
100% Renewable Energy Supply)

Ofol

31) European Commission, Horizon 2020 Funding & tender opportunities ZMH|0|X|

stzoldx|7 a7 45



KIER 7|=3X Focus

OfILAX] AJAE
e oIS
St
P PLVIEDY
&8N
(Renewable
energy
solutions for
energy
system level
implementation)
WL EDA|
=0t
=224
2oy
(Global
Leadership
in
Renewables)
T+58
e A=

(Renewable Fuels
for transport)

AH|XEE flgt ADtEsIn
TR ol x|
(Smart and Clean Energy for
Consumers)

1 LUHE

(LC-SC3-RES-18-2020) X|E0fHX| Hl2HEZS Qlst
FEt Az 2 X992 MX| 7|&(Advanced driling and well
completion techniques for cost reduction in geothermal energy)

(LC-SC3-RES—20-2020) Zi&d EjYd <H o
cadlo] SBMOI KP(S3| UL 0} Y &)
K|S ZAl)Eficient combination of Concentrated Solar Power and
desalination(with particular focus on the Gulf Cooperation Council
(GCC) region)

(LC-SC3-RES-31-2020) M= 7| 1fst L =H
EX 7|7|(0ffshore wind basic science and balance of plant)

(LC-SC3-RES—32-2020) SHU0ILX| 7[=Het 7I8siE
Q5t A AsAlE 2|3 EH|(New test rig devices for
accelerating ocean energy technology development)

(LC—-SC3-RES—-34-2020) Z=U0[AI0}] HIEA AT
221 TS ER B SAHOID 4TSS 42
£2M AZ(Demongtration of innovative and  sustainable
hydropower solutions targeting unexplored small=scale hydropower
potential in Central Asia)

(LC-SC3-RES—25-2020) XIMICH HIO|2HZ 2 CHA|
TKS3 TR ote] 1 Y BAlS 9fFt Uil
=X S (International cooperation with Japan for Research and
Innovation on advanced biofuels and alternative renewable fuels)

(LC-SC3-RES-26—2020) CO, 2 RiMoiAX| !
REMICH XA A= 7 FHH(ES - ofHX| — THAAHS)
(Development of next generation renewable fuel technologies from
CO; and renewable energy(Power and Energy to Renewable Fuels)

(LC-SC3-RES-36—2020) AfMICH HIO|2SZ LI HIO|2.
OflL4X|0f| 2Fet FHLICHREO| =2 M| 1= (nternational cooperation
with Canada on advanced biofuels and bioenergy)

(LC-SC3-RES-37-2020) &X HI0|2H= AAt Ol
MA@ 2X| AZ01E 2tEHs 224 il Combined
clean biofuel production and phytoremediation solutions  from
contaminated lands worldwide)

(LC-SC3-EC—1-2018-2019-2020) M= 7|8t ZX1}
HH dS5S 5ot AdsS HatA7|l= AR 9
(The role of consumers in changing the market through informed
decision and collective actions)

(LC-SC3-EC—2-2018-2019-2020) 7td OHX]
BI229| 2t3HMitigating household energy poverty)
(LC-SC3-EC-5-2020) O] M2t Filok= &
7|2 X|®l(Supporing public authorities i driving the eneray
transttion)

4B_KIER Energy Technology Policy Focus

19.12.03

20.05.05

19.12.03

19.12.03

20.05.05

20.05.05

19.12.03

20.05.05

19.12.03

20.03.05

20.03.05

20.03.05

20.04.28

20.09.01

20.04.28

20.04.28

20.09.01

20.09.01

20.04.28

20.09.01

20.04.28

20.09.10

20.09.10

20.09.10



=
=

OF

X3 O] 7|SHSIHS SM RID T2 £

1 g

AnfE ARl F4lo]
(U/[EPSIPNES=!
(Smart Citizen—Centred
Energy System)

ADLE AE| & FHFLIE|
(Smart Cities and Communities)

k2 CO, HiE 7
(Enabling Near—Zero CO2
Emissions from Fossil Fuel
Power Plants and
Carbon Intensive Industries)

Joint Actions

Cross—Cutting Issues

(Pillar 3. AHS|% Ttx|) ADIE, =M 3

HERA, 7|SER
=: KNEIA 4
R&7kss 24
(Building a low—carbon, climate

resilient future: Low—Carbon and
Sustainable Transport)

m rm

r

MERL, 7ISERIA Dy

+&: 13 XSkt
(Building a low—carbon, climate
resilient future: Green Vehicles)

(LC-SC3-ES-13-2020) S&& =& 0f4X] AAH
(AR A): QU=RfO| =Xl (ntegrated local energy
systems(Energy islands): International cooperation with India)
(LC-SC3-SCC—2-2020) =A| OUx| &S st
7|12 ZIsHEQ1 of| K] 7S 3 UCH(Postive Energy Districts
and Neighbourhoods for urban energy transitions)

(LC-SC3-NZE-5-2020) CCUSE 0|28t MEfA At
AAkLow carbon industrial production using CCUS)

(LC-SC3-NZE-6-2020) |2/t

(Geological Storage Pilots)

M o

(LC-SC3-JA-5-2020) XHAO{|LX| 2otof &7 2
52 flet 7| wE-otz2l7t MEHAong Term
EU-Africa Partnership for Research and Innovation actions in the
area of renewable energy)

SIA|
)

(LC-SC3-CC—1-2018-2019-2020) Atz zfst
QIZs =HO| HH x| XM2kSocial Sciences and
Humanities(SSH) aspects of the Clean —Energy Transition)

(LC-SC3-CC-7-2020) & OlUX| ¥ 7|2 ZHY
24(2020-2024)(European Energy and Climate  Modeling
Forum(2020—-2024))

(LC-SC3-CC-9-2020) M (W)EQ M= et
(Industrial (Waste) Heat-to—Power conversion)

aj %%EI-
(LC-MG-1-12-2020) ADIEstD 7iRSH ZEIZ|EIZE
ot 7|2 B0 HEE CIE WESEMQ EA:
SNl 22M2 Mz - AFED| 9Bt M2 Ha
(Cities as climate—resilient, connected multimodal nodes for smart
and clean mobility: new approaches towards demonstrating and
testing innovative solutions)

fol

(LC-MG-1-15-2020) 34 &3 MAX 24 A
2 Towards global envionmental regulation  of
aviation)

supersonic

(LC-GV-06-2020) Xt=At ofS2|A0|H8S Kot M
22k ATH 8l 0|9 MAH ZE(Advanced light materials and
their production processes for automotive applications)

(LC-GV—07-2020) Bl0=2= Zxfe] 3 &t ZtA
(Reducing the environmental impact of hybrid light duty vehicles)

20.05.05

20.05.05

20.05.05

20.05.05

19.09.26

20.05.05

20.05.05

20.05.05

20.12.03

20.12.03

20.12.03

20.12.03

20.09.01 g
20.09.01 5
20.09.01 15
20.09.01 14
20.04.28 15
20.09.01 10
20.09.01 5
20.09.01 14

S2(Smeart, Green and Integrated Transport)

20.04.28 4
20.04.28 13
20.04.28 24
20.04.28 5
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FY2020
1 LS Off &

(€ million)

* (LC-GV-08-2020) AlLf & 2w AKZS I8 RIAICH
7| XHNext generation electiiied vehicles for uban and  20.12.03  20.04.28 25

MNEHA  7|SEHA O|2
e, 7SS Ojz suburban use)

+&: 38 XSk}
(Building a low—carbon, climate

. - | - 9 OAND O 6'. = OF
resilient future: Green Vehicles) (LC-GV-09-2020) DJehOl =2 22 912 S5 7E

A A A M2F SBl(Seting up a common European  20.12.03  20.04.28 1
research and innovation strategy for the future of road transport)

Cross—Cutting Activities

(LC-BAT-8-2020) 1Y OUXIMEAIAES {5
XIMICH HHE{2|(Nexi-generation batteries for stationary energy  20.12.03  20.04.28 20
storage)

(LC-BAT-9-2020) 1&Y OUXIKHAIAES 2|5t

HIE{2| AJAEIO| 510|22|=3fHybridisaton of batery 20.12.03  20.04.28 10
XIMICH HHEZ] syslems for stationary energy storage)

(Next-Generation Batteries)

(LC-BAT-10-2020) HiERIZZ Xt ¥ 22112160 /=RI=E
|5t XEMICH HHE{2| TH XS (Next generation and realisation 20.12.03  20.04.28 40
of battery packs for BEV and PHEV)

(LC-BAT-11-2020) ¢ 2&2 ©fet Che HESZ| HIZ
A ZHReducing the cost of large batteries for waterborne transpor!)

20.12.03 20.04.28 20

& 491

(& 3-3) Horizon 2020 '3 Atdnt MHIA S| CIX|ESHDT) Focus Area B2 211 S13(20.04.01, 71F)32)

2 O 1 g

(Pillar 3. Ate|™ fH|) ADLE, =M 2l ESt 2&Gma1 Green and Integrated Transporl)

* (DT-ART-05-2020) AH| 27 2F0M 2230/

QMG HAEEH KtsstE SRt

= == o=l= ofllo 19.12.08 20.04.28 20
S AMednt MH|A9| (Efficient and safe connected and automated heavy—duty vehicles

|:| x|521§}; x}% == _g__g_ in real logistics operations)

(Digitising and transforming ) B
European industry and services: * (DT-ART-06—2020) 7{HIE|E & XIEFH £2XI0
Automated Road Transport) [H_l__lLE 514 ;pé |7_|- /élg
(Large—scale, cross—border demonstration of connected and highly
automated driving functions for passenger cars)

19.12.03 20.04.28 30

& 50

Ofol

32) European Commission, Horizon 2020 Funding & tender opportunities EMH|0|X|
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