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ARPA, 7€ NASA AH(GA t-&% : ofo]Hlote])

wx W3l : ARPA(Advanced Research Projects Agency, 1958) —
DARPA(1972)— ARPA(1993) — DARPA(1996)

Sh)d 7)ol A AA FAZ AZozREe J1%d FAL W
Asta HZol o 7% & = AL HAe

Y
o ©
Y

to prevent strategic surprise from negatively affecting U.S. national
security and create strategic surprise for U.S. adversaries

DARPAE “Z7IQFHE 3t AlV|E Exlo FAYEE” & = =H
R&D 718, H71 & &g AEV|HC R 7%

to make pivotal investments in breakthrough technologies for national
security

a funding agency : it has no laboratories or research staff of its own
21 of 359 229 d4te] HAH

DARPA: H=2] dd Rt We 2 ¥M3ktransformative change)*S f24
T Ae dNE B

WEA AT AN TR dujzh WAYSIIE AW, DARPA
Model’ o] SE3F Syup2loz <3’ o AAA zROF 9]

F2 W&

DARPAS] AlY Z31E= BAA, RA, RFP, SBIR, STTR So.2 F&
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Broad Agency

BAA
Announcement

RA  Research Announcemen ¢ BAAS} Al A4t U3 zbol(procurement £7})
RFP Request for Proposa o A&l A|AEl = sl=go] £F4 st
SBIR small Business = o ) J1re) adnpgn x9) R&D B Foi7|3) AT
Innovation Research
STTR . omall Business o poiqgmt egola 2t ofoltlelle @Y 24
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(2) Advanced Research Projects Agency-Energy (ARPA-E)
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O w72 dUA] Y& 10 3+ 20%7HA] ZAaAlZl7] % 'S Fola 5414
(Disruptive & Innovative)’?l Al|A7]& 2 BA /s HHo0 2 F3

- oA £ g A JE, AT HE AEI)E, AUA RS )
<=, =9 o FAStE AT dyA] Zlefd 5 HEE oYX
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&% : ARPA-E(2019), Advanced Research Projects Agency—Energy(ARPA—E) Overview
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£ : ARPA-E(2019), Advanced Research Projects Agency—Energy(ARPA—E) Overview
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%7 1 ARPA-E(2019), ARPA—E Fusion—Energy Programs and Plans
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(Focused Program) 7|&&Eopd s /|y B2 MR35t oS 243517 Y
F71% = Top-down?] &= AR

(Open Solicitation) 583 FAE B8l +A &1 A7AY A= AtE
At A E A Yste] A YAk bottom-upd EEHA FE

« Zk7F 2009, 2012, 2015, 2018, 20219 FE7}F A3
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(IDEA) oy x| #H F&74stoAel AHR 7<= /MEs HFHo=2 43

- 105 —



HE= Abd o 2, Focused Programe] 345 93 &AL 7% 5 3

% : ARPA-E(2019), ARPA—-E Fusion—Energy Programs and Plans
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[2381T-22] Open Solicitation % 3

O (X 2ZZA2) ARPA-E Z=T081& 7|ZA 08 5 GAE A /Hdd

- 7AHEnvision), A H(Engage), 181 3A(Establish) ©A o A= PDEo]
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[Z11-35] ARPA-E &% oA

A W&
1. sl _ . ..
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o v
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Step5 Execute
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Zx : ARPA-E(2019), Advanced Research Projects Agency—Energy(ARPA—E) Overview
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Z3 : ARPA-E(2019), ARPA-E Fusion—Energy Programs and Plans
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Zx : ARPA—E(2017), An Assessment of ARPA—E 2017
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%3 © ARPA-E(2017), An Assessment of ARPA-E 2017
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20161 d = FHd3= mlefo] FET* Flagshipe &8l 2 = e &=
A 33} 7)E BAC] tE ololtle] BES S8 ATALY FA =
9] « A&-(public consultation) S

Future and Emerging Technologies (FET) : £ = 7|= M E sllZste REel Alg
2 AHZA FXof 7|odsteE MAE ZE2OY

20163 2@ EU 3= 19 dES I 793 78 =413 Aress
Al 7HAZ o] O ICT¢F A" AFSACT & Connected Society), @ 717
3} Avg3sk(Health & the Life Sciences), @ AU A|, 74 2 7|3 #Hs}
(Energy, Environment & Climate Change)

F8 Y&
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A Har|ey AEH gujd AA
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Z(¢F 1z 2,7009 )7} FAE = 22Uy Z2HES 3%
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@ etd=A] (Time Machine)
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F52] ArLA/ALs] Azl tigk ofsfl, ICT Aksi/72el A 4k (creative industries)/3E 5 F
Q

FHgk oabdA] A Sg3 JF5Eel dA B HES e 7t BT Aks A WEhs of
e F Qe Al A 2EIS FESh] ¢l7hS AEka Al Al4Fle] T8 E)
59 dAyo| o]12= Humane AIH-2 AR5 Al 74 W ES =9 CLAIRESH ¥ oA
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Technical University of Denmark
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1 Realizing Ultra—Thin and Flexible Tough Polymers
2 Cell Search Engine -Turning Serendipity into Planned Happenstance —
3 Ubiquitous Power Laser for Achieving a Safe, Secure and Longevity Society
4 Achieving Ultimate Green IT Devices with Long Usage Time without Charging
5 Innovative Cybernic Systems for a “Zero Intensive Nursing—care Society
6 Super High—Function Structural Proteins to transform the Basic Materials Industry
7 Tough Robotics Challenge
3 Reduction and Resource Recycling of High—level Radioactive Wastes through Nuclear
Transmutation
9 Ultra—high Speed Multiplexed Sensing System Beyond Evolution for the Detection of
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10 Innovative Visualization Technology to Lead to Creation of a New Growth Industry
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0 %A% R&D FATFE

O 199 AHHE R&D d4to] Aoz 202YS E393F AL oo, 20209 ==
AdiHl 18.0%9] ¥ F/heS B,

- 20200 ¥ R&D oj4te] RAW HFL AWEW, WArHEH BAH
e 7z 988209002, WA R&D dl4te] 33%e] =t

- tigke] FA ddbe]l Adtinl w4 AAslon, O SR AR, T
A, T8 A4t S7hee] FEHA

[EIM-1] 20201 H=¥ R&D FAH|5

- - 20194 20204 [P e
il AL WE®B) BB mEm)  ABA) FHE®)
I} 55 69,956 34.1 79,882 33.0 9,926 14.5
Aked - 32,068 15.6 41,718 17.2 9,650 30.1
HabA 32,285 15.7 39,191 16.2 6,906 21.4
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# 7|1 H D 2&Fe | EATAORIAT, AT, o]FstekE ATy 75)
EA: 20179 AN FRALR A, ﬂml%ﬂi Al Y-

O 7|e&od R&D FAFE I

O Adi} o] HstrjEEobo] 6% 920949 7Hd W2 4

>
2
)
2

- O BeoE 44 - Fa01Y D oluA, T wE, FYRY £

[EIT-3] 20201 7|&3opH R&D FAMF
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L BUSH(N)Y HD 597 HBE B8 HWAT 42%, JEAT 32% SBHUT

- AT S8ATNA HEHe slel FESSIUE Aasta AT Hs

- AT H 5E%C 159~ 199) AR T SUHE 2 8.6%
SEE3 ()2l 22 57t BT IS NLAT 86%, I EAT 10%, SBAT 4
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EA 1 201995 H7FATA ARG Ao B, FE7jE g el
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[ZM-7] 2016 FAE AgddAE S7kd77hdake]

(8] : =)

. _ B R SRR Na T & Al
= L1y =Y iy 9 L1y =9 iy
7B 26,316 = 53.6 8,141 16.6 14,630 29.8 49,088 100.0
A 6,019 85.5 823 11.7 194 2.8 7,037 100.0
Ak B A A 2,541 9.9 4,303 16.8 18,761 73.3 25,605 100.0
W Akl 620 3.3 6,278 33.0 12,138 = 63.8 19,036 100.0
Sl A 7] 934 5 0.1 9,006 99.9 9,011 100.0
7| eHE-A 8,217 33.2 5,878 23.8 10,633 43.0 24,725 100.0
& A 43,713 | 325 | 25428 189 65362  48.6 134,502  100.0
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slol A|RA7HAE HEotedl 24

- (A}#]) LDC(Lead Discovery Center): Y FHAEZZ Zo| 9| A s}, wArzatgod
T4 7| E2AT AIE AL E AStele 7|5 9

w St AE 234 ([P-K, Institut Pasteur Korea): 2AYslS E3F Aok &
HEAS A3|Akel Quro Sciencerts F3 22 A kale} glolAlx Fo=z AL
<3}

(e}

* w]= NCATS(National center for Advancing Translational Sciences): w|=r=r
uzgel Aoz AT 4E AT NS B 485 st

(3 ¥t R&D 3R 54 3 A

O %3 R&DY tF-E-2(64%) 71 AF=E o] FoF

O
o

N2 R&D FAk= ‘179 71 62% 563494 E A 103t <
7 10.2% 47 (KISTEP, 2018)

« HF22] RAD FAH=E CHZ| oA O F0{X|0{(63.6%, 39 563421 ), O[Ot &9 10CH
7|40| 53.8%2| H|EE 7HA

o

[EIM-8] A AFAL] FA w5 Fol

2010 2017 2018 2019
e @w wF Qe AF @ wE eyl uE
(o =) (%) (o ) (%) (o €) (%) (o ) (%)
7l 242,129 73.8 398,038 63.6 438,236 63.7 446,658 62.5
Fa71 48,503 14.8 160,756 25.7 170,837 24,8 181,912 25.4
HlA 714 37,401 11.4 66,840 10.7 79,272 11.5 86,497 12.1
A 328,033 100.0 625,634 100.0 688,345 100.0 705,067 100.0

* 2017 AR E e F47]q A7 B oulFel T8 AT b
ZA: KISTEP 54182 =(2020d A193), $2lvet nztrqd A7ads dg

O w7l s49 Felugt R&D FAFH <= L5 th7lds Al2dstd 7o

A&bsd AEE bsshl s Z1E8e] REE

=
« DfEACHH] AF7HEH| HIS2 7(H 384%, SAZIY 1.98% S27|Y 2.62%, HHIH
5.50%

— 146 —
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AAY AFE F50169-139DF A
3HeH219—259))35+A 3
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© MESTHEMY) x4 £F ME Folof i FWH s AEo| dopt U =of
AE7HE LIELE Lot e, 2017)
Q =3Zh &7 AZ1gel = vid Eo1EA star lof, mid

3 FAHe 3
S FFI o E =

« Zefl2|H 0| E of de|El A(Clarivate Analytics) Z=AF M[Al 1000cH S{AIZ| %= @ &=2570(12)
—2270(14)—2074(154), &= 397H(12)—807H(14)—8971(154)
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[EII-11] 7)ol AlAZ A

‘13.{] ‘ ‘ ‘ ¢ ‘ ‘1915 (B)/
5 149 154 164 174 189 CAGR
T (A) il 15| L5} 5] d ®) (A)
7|l A
A kA 2 43.6 59.8 73.0 80.4 74.8 81.1 34.6 1.94 12%
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« A J|s0[™E 20104 CiH| S3dFa= 1581, tist2 188 &5 (A= 1.681 &5)

T FTFAT4LE o 3t A A
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* 7lgold 84 = (A E
* FEATAE FTTHAEATI %

20174
2018
20174
2018
20174
2018
20179
20184
2017
2018
2017

20184
20174

2,147

1,884
246
330

A kA
Ky
(&A)
2,115
1,860
242
328
31
36
7
4
7
2
33

29
54

7)o A A A A (F)

aA
1,671
1,459
83
99
23
31
7
4
7
2
32

26
45

APE(F+4)

4
Aoy
1,096
976
46
67
16
28

1
1
7
2
7
4

34
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?l 307HE Z|ELE o™
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AE (AR
¥4
444 32 96,185
401 24 95,948
159 4 8,556
229 2 8,115
6 4 561
5 1 597
- - 584
- - 355
- 1 406
- - 16
1 1 1,590
3 1,549
9 967



2018W 54 54 34 29 5 20 - 1,014
sepsr | 20179 35 35 24 7 17 11 - 615
(1) 20184 19 19 12 6 6 7 - 324
20179 229 | 227 226 200 2 1 2 8,828
714
2018W | 240 | 235 | 234 208 26 1 5 7.666
_— 2017d 473 470 310 112 198 160 3 39,122
2018W 321 317 267 115 152 50 4 38,527
20179 25 22 15 3 12 7 3 564
=4 (o)
2018W 17 17 6 2 4 11 - 398
20179 101 101 84 82 2 17 - 2,561
744 ()
2018W 60 60 60 57 3 - - 2,965
) 20179 109 109 106 42 64 3 - 1,882
A5 ()
2018W 72 72 72 28 44 - - 2,605
e 20179 97 24 24 15 9 - 3 1,231
ki 20184 20 20 20 9 11 - - 838
20179 46 46 39 35 4 7 - 991
AlE(ed)
2018 32 32 30 23 7 2 - 1,474
20174 5 5 5 2 3 - - 113
ZAA] (1)
20184 8 8 7 A 3 1 - 126
20179 | 57 57 56 A1 15 1 - 1,304
A AH(A)
2018W 50 50 A7 34 13 3 - 1,356
20179 236 232 9228 186 42 4 A 6,878
71A] ()
2018 164 158 156 103 53 2 6 7.205
20179 93 93 92 84 8 1 - 9,838
AHE(SA)
2018d 104 102 101 88 13 1 2 3.172
20179 18 18 15 7 8 3 - 1,560
()
2018 22 21 20 5 15 1 1 1121
20179 48 45 45 13 32 0 3 3,610
o L 2] (&1
2018 47 45 44 24 20 1 9 5.151
20179d 71 70 67 A1 2 3 1 4118
H71(d)
20184 44 44 44 22 22 4,397
N 20179 86 86 86 86 - - - 4,054
seh(ad)
2018¥ 106 106 | 105 105 - 1 - 4,479
20179 4 A A - 4 - - 260
ok ()
20184 9 9 9 3 6 - - 458
20179d 98 97 48 29 19 49 1 2,992
A7 (a)
2018 92 92 29 9 20 63 - 2.110
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Battery Performance Cell chemistry
Range
OEM 50l LA Energy
Energy ) (EPA/WLTP) Cathode Anode
density
, 132 Whikg ,
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(349 WD)
186 Wivkg
A= Bolt 2017 60 kWh 383 km NOVE2 graphite
A= (393WhD) ®
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= graphitetSIOk(S
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range (683 WhDL) ~1079
_ 270 Witkg graphite
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(@) 9

. battery pack—100kWh
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- Pacak At @ 420V 7IAA] — SH AF : 14,286A

[60'c 7] vl N EIH]

Stored energy 100 kWh
Charging Power 6,000 kW
60 C 7= =9 mex. current (600 14286
Pack voltage 40 %
Capacity 238 Ah
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