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0|2 ofX] sAl Z2IM(ARPA-E) 24

1 B

7}. ARPA-E 7| &

0O 20059 D|=Qlel= GPS, AHIA MEJ| AFH UERZ 52 H8HCZ IS DARPA
(Defense Advanced Research Projects Agency)E 2212 5104 DOE(Department of Energy)oll

ARPA-E(Advanced Research Projects Agency—Energy)E AEg 248 H1

0O 20072 The America Competes ActOl] 974510 24! MEl=l ARPA-EE MQAH| A 19 =2

7b 0|29 ZA oiX|el £S 108 SOt 20%7HK| ZAAZ|7] Q8 ‘mH&0|n SAIX
(Disruptive & Innovative)Ql O 4X|7 &1t A jge 2Xoz X

o 32l 04X Y QES 2Y + U= V& 2AVIA HIES EE7IE olUXEE SViz,

0l=9) 2ltdE RAlsks AT olHX| 7leiy 5 HeA oliX] 7|&(Transformational

Energy Technologies) /gg 22 =3I
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KIER 7|=3X Focus

O ARPA-E= SIA|QF AIIAH|O| 7t S 438

e DOE Zfst=(Office of Science)2 WX £20to] 7|=HTPE JH&t 20| X5t o EER

M—

£ 5 Bt RASS ofUX| S8BT U MBS LS TY ARPA-EE Ol2ist 71E0i79)
SEHLS 5 EINoR HBAPFE ¢ HY

High Risk
High Payoff | Office of
& Technology Transition Path }
° > Venture Capital
o and Small
g APpiedl  Businesses
5 Energy Offices Privas
E Equity/Capital
8 - & Large
= Technology Transition Path } Corporations
3 Loan Guarantee
Program
Government
Low Risk Procurement
Evolutionaryy
Basic Science Technology Maturity Deployment
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(B 2) ARPA-E Program 1= OfAt

OilAF ($ Thousands)3) 2011 2012 2013 20144

Transportation Systems 60,610 142,887 184,325 196,587
ARE Stationary Power Systems 100,000 104,000 130,000 148,303
Program
SBIR/STTRS) 5,030 8,113 10,675
Program Direction 14,000 22,000 25,000 34,110
Total 179,640 275,000 350,000 379,000

1) EERE: Office of Energy Efficiency & Renewable Energy, 0|2 OlUX| £& 2 XjMofHx|=
?2) FOA: Funding of Announcement, A= X|& ZHEOt
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0|2 Of|LiX| &Al D2 JH(ARPA-E) £

* ARPA-E= 19719 EF(Focused) Z21H* 1}t 2742| Open Z2 ™S Soff 36271 Z=H|

Eof 99 & FAK(144 28 Y 7IE)

* ADEPT, AMPED, BEEST, BEETIT, Electofuels, FOCUS, GENI, GRIDS, HEATS, IMPACCT,
METALS, MOVE, PETRO, RANGE, REACT, REMOTE, SBIR/STTR 2012, Solar ADEPT,
SWITCHE

** OPEN 2009, OPEN 2012

38%, ot 35%, Ci7|2] 19%, National labs 6%, H|Fz2| &t
A 3%E tiNC=Z X|R5il Qlom 0]2(et Bx= ARPA-EZ SIAIX J|a7letnt RASH 7|

o = ARPA-E= QIZIO|A L8517 ({3 D& - T42l(High Risk & High Reward) Z=2X!

E9| 7l &=7] X=F(Seed Money)g XI5t 0| 2IZH 7|¥9] £t £XHLt 7|=Algst

g 8=

o ST A5 37|19 1MW SC EUXIAH, 240 O|MEIEIAS 0/83(0] X H22 O
S D42 RA 5SS UE 37| ofUX| ME AAY Y So| ZHESO| BIzt R
$4 EXI8 XYL BIAF FRO| 43

t}. ARPA-E =3 +4

O ARPA-E= Program Directors, Fellow, Technology—to—Market Team, Legal Team, 12|11
Budget & Strategic Outreach2 -4

HO| PD(Program Directors)= oLt = 1 0|A9] 0|4 X| 7|& 20} 2|2 M&st 7|
E S

= % AY 24s Sdll Z2O8 Jgs JEiot FOA VY, &7t & 2= JiEe| 2
C

* L5t PD= Technical Miestones, A& AME, M&EsH M2F & PDL 23 Lo Uz =2

3) Fiscal Year 2013 Budget Request
4) Fiscal Year 2014 Budget Request
5) SBIR/STTR: Small Business Innovation Research/Small Business Technology Transfer Research
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o 24 A719| Fellowse ME7t=1te] Eef|el AEY, 7
HX| 7lsoids S0 PR el Al 223 T[S & O
s= K&

e 2012E0] A=l Technology—to—MarketEl2 ARPA-E £21QIX} PD, 12|11 Advisors2 4.
Advisorse= Financial Analysis, Business Development/Technical Marketing, Supply Chainsz}

2 =0t A XAS 7L JedEst 27| EdS floil RD Z=a3 I A
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= XgN o2
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O ARPA-EQ] & Ct= aliAl A2 AES|= Technical-to—Market(T2M)El Q] Advisorse H|XL|A

STES ML V[sdERE fler Tyt Hefs e

o ZRMESS ToM plan2 HOISH Advisorset 71UEH TIAS Saf M2 Astn) Azt
AETIRIS Qs SXIRE R V1B 712, B4 - B771Y S 02 ZESTHO| Networking
J|5lE A2

O ARPA-E Z=2242 5E CHHIE S5l 7H
* Stept(Envision, T+AHA
* Step?(Engage, HEI=A S
* Step3(Eveluate, TIHEHA|) - HAKQF BHEf E2 S
* Step4d(Establish, SETHA) + TZHE MH 2 AASHA S
(

* StepS(Execute, TRATHAN © =SEA

Project Handoff

® Transition Toward Market Adoption

Ongoing Technical Review g
EXECUTE Program Conception

(Idea/Vision)
ENVISION
PROGRAM DEVELOPMENT CYCLE
Workshop
e ESTABLISH
Negotiations
& Awarcs ENGAGE
Program Approval
Project Selection EVALUATE EOA Devslopment
& Issuance
Proposal Merit Review
Rebuttal of Proposals

(22! 2] ARPA-E Zm22 st apy
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) ARPA-E === 7%

7}. ARPA-E =273 XA 7

0 0=2 =7t ZA, 23X Hots 2ot olHX| SA 7|soiof FAt

* 2009 FHO|HX| XHEAIBL 2=2%t ofHA| dsd Juist X7 2Hs 2F 248t HY

HUX] BM=e et 52 TZot7| flet FEHUX| e HOHAmerica Clean Energy &
Security Act)g 2HH

* DOE= OlUX| 7arids Sall ARArEsS e ofUX| X &2, olUX| 25

=
DA HE S5 ERofll 0[=0UX| MY BYHLEE Sl dVIel=n el EE

=rHat,

ot At ==

O ARPA-E Z2Te2 0f= ofHX|gH getar 2Idst AAE ik =%

® 20094 0|2 27 2 MEX} E(American Recovery and Reinvestment act)ol QJaH AlZH=

ARPA-EE Z7|3128 2Isf OlLiXl 283, ATIE 12|c, CCS, UXIME, 7RISR,
HIO|R =z 59 oA 7|x - 38 - A5 S0 USEX

e 2009 OPEN 200901 3,700719] 7|

SIS 0120 & & QU= 37709 S E 215 Mot 2 X (B 4008 s At

ot ME IS FAF 2l

0O ARPA-E= BEZsliX|l= oflX] XtQ| thots Ofeletn S8l ofjHX] 20N 0l=2 =S
S7IMOZ SMAZ7| Aol SIER HHZSE, SN, J2|= HEE, HI0|Q A=, EfYd X
59 HTEXE BF FT
% 20111F DOEQ| Of AR HMefd 24489 DAHS! O|UX| EXIZ oiZ2Y 4 U= el &
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104 Lo 227321 HMIIXISAE

XISt 20 0[gst
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m

verywhere Grand Challenge BlueprintE

® 20134 Teslae O|= =2 WS FX={National Highway Traffic Safety Administration)| A 7t
w2 EE Boiton Ae(ZL|of M2 XiSAt AIE A
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(B 4) ARPA-E X|¢ Zmz2H

| oll At 2

OPEN 2009

> _F A|Z X202 Of|UX| HEO0F 7|27Het K|
Open Funding Solicitation 2009 176 ARPA-E Z= XECZ2 O|HX| MZ0f 7[=7h XIH
117 £20F*0i CHt x|
* Advanced fuels, Advanced vehicle design and materials,
OPEN 2012 2012 130 Building efficiency, Carbon capture, Grid modernization,
Open Funding Solicitation Renewable power, Stationary energy storage, Stationary
generation, Thermal energy storage, Transportation
energy storage and others
ADEPT 5z, EARAH, web| HIAE S & Jalc, A
Agile Delivery of 2010 38 7|Rf, MXNE S92 UK E2XQl MHet ditd
Electrical Power Technology AL
AMPED AL B2 Olsh HHEIR| AJAEIO| A= OFX{A Al 5t
Advanced Management and 2012 30 ﬁi%ﬁEISH Xﬂr(le A1|| A l;;igﬁ OE’> ';F;’H’HTO <
Protection of Energy Storage Devices e = £, Eels) s ARAiE
BEEST =t e o o=
Sh|M 71, mAso 1IS 95t HiE2
Batteries for Electrical Energy 2010 30 o X 7= Oo ol EH{PHE\/ CECRCL LR
A - £ 01||-1III1” AJAE! TH
Storage in Transportation
BEETIT 741: |_ =0 = =~ O = =
a X 12N =2 Qst HE WHly
Building Energy Efficiency 2010 34 Anggﬂ e P CO, 252 Fipt U= 48|
Through Innovative Thermodevices ==
Electrofuels X HIO|RHE MA7|=HCH 108) Ol &80 =2
Microorganisms Liquid 2010 48 OME2S 226t iy XISt HE MA7 = s
Transportation Fuel 0= SYUSH Electofuels &7 X
FOCUS oo -
2 = XH il o] MzdZ0| 7t
Full spectrum Optimized Collection & 2013 30 6Hr ;H |3 E| H(QPWL% 7|L97_HEHF| &80l 7ts
Utlization of Sunlight 2 = < =
GENI o011 a9 BEH IN2IC HES Ameqiol U S0
Green Electricity Network Integration CHA|
GRIDS
ojgt EX = & CIALF A7
Grid—Scale Rampable Intermitient 2011 39 Eg / |W+r *HO:“—VU szlfﬂ 7Ht”| OfEIMLE A7t
Dispatchable Storage = =
HEATS )
High Energy Advanced Thermal 2011 38 H|E0HH| 2 0f&0|1 SAAXMOl SXA "igd AL
Storage
IMPACCT ) ) .
Innovative Materials and Processes 2010 40 SHEAUMAO| CO, MA HIE zAstE flet &AM, M=
for Advanced Carbon Capture = g—ﬂ et

Technologies
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METALS ooia g " EF0IE OO4s, EERs 59 B8 s8N0 A
Modern Electro/Thermochemical ol RS 9|5t SAIM J|2fat

Advances in Light Metals Systems

MOVE > X
Methane Opportunities 2012 30 =
for Vehicular Energy

ZoUx| Szt 38 S

I
o L ALS9f 218 HAIZ Li4 KIROZEE biol

Plants Engineered to Replace Ol

RANGE
Robust Affordable Next Generation 2013 36
Energy Storage Systems

v

H7IXSAE BiEE| A" J|erigE S5t FHe
&7F & HIg M7tet 287

REACT o L oses mo sox o
AEXNX| 7|& S SER g2 #2570 Ot tix
Rare Earth Alternatives in 2011 28 o 7Ht”| £ S sl=w 82 sassiol etz
=] =

Critical Technologies

v

REMOTE » HATIAS RELTO| X Az HSt6H7| LIoh M
Reducing Emissions using 2013 34 M =0f 7=
Methanotrophic Organisms for » MH2OZ 0|= L A JIA =2 7|& Ji&E Xj2
Transportation Energy CiH| 7FA HHSZF ZEA S} HIR ZIAE 2H

SBIR/STTR 2012 )
Small Business Innovation 2012 13 7HE, o, 801N 0|8 7St iUX|] MEEXIE
Research/Small Business QIst AR, A|AEI C|X}RI 7HEs
Technology Transfer Research

v

Seclifan Sl Selele] M7| #BHS 50% HIREZ % T1R EiuE
Solar Agile Delivery 2011 14 7| 5 80% HIREZt
of Electrical Power Technology = °e=s

v

SWITCHES
Strategies for Wide Bandgap, 2013 7 » 152 AAHE X & #HSH0| 7Hsot R AM2HEHSE
Inexpensive Transistors for AR 7=t

Controlling High—Efficiency Systems

stzodx7 ez 11
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Y ARPA—E Project @Al

i S I -2
0 2009 DOEQ| AT0|QH AE[E 3 BIAH= ARPA-EC| X|RIS BH= 7|25 & 22 ofo}
T AfSE 0|0 A4RH0| HEE 0|nE IF |2 Z40|m, 0[243t A0 ARSEIE E
HAIZ 4 QICHH 01Z9] ol|X| i 1% § =0z Shis 4 ¢f

off AX] #1719] silE*=
j

* ARPA-E T3 AlE Z2Od0| 9507 = &% A7 4| d4d, OluelEL HiE 448
EfoEX] 2ol 28 oY J& viEz| HUAZE S7kE SOl 26 Eota Aol
ARPA-EQ| X|EE2 24 W2t BXE Ricls 27| X1=20122 Z2HE9| Aol I
FE HHoP| feiM= 109 0lyo] AlZh 2R
o AEIA HEY| AFE UEXNZ S BHA - AR siils de?l DRHES ISR
DARPAZ HIERZO[2tE RIS SI25I UUCL, ARPA-EJL X|Hske Z2MEE X
=

ot Mygds ol 7|=dEsE ZHaloF she o= LXY
* ARPA-EE Salf ot5 &Ml A7t et HilMe=z ti7[Y, M X127t & K
EXIXFS0| ARPA-ES| Z2ME| £Xt

0 ARPA-E ZZHMEO| MESAMOl 7|=a&slo| Z7|FHEE ol 4t ARPA-E Z2HES
Technology—to—Market(T2M) Milestoneszf 2E0| L &= T2M plan ME
% ToM plan Z2HE Z2 Al ZEHS 7|&A25F £F(CRL, Commercial Readiness Level)e)

= X

rlo

[0

6) CRL(Commercial Readiness Level) © AEZIQIN| HMSH0| QAL MBS0 BE5F 1THARH A it 2 Tof 50| 0|20 X= 9
2 FEEHE &)
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0 ARPA-E X|E =, ££07E flet F7IKE XIE H 7I=01d, 2AEE 59 7IsAteis
g 32, Hi0[2 A=, oHAINY, H7[ASAL siEH2] Z0toilAf EEs| L

oK

ARPA-ES Salf 4002t 222 X2 1366 Technologiese EHYTX| T i
FH H2lE molme M tetE gt Aol 33408 2ol DIk X7t EXIE =2

_{

* ARPA-EE S35l 4008t E2E X|REF1D Qe Alveo Energys Stanford LSt Post—Doc. 2} Af

o0, OT o,

E7F Colin Wessels7t d&ier tld=lM2M 1ds, 8, 7| iEl2] 7=/HZ0] 51

* Fnvia= Argonne National Laboratory(0t22 ZRIHATA)RF 3 MA| &2 ofjX| L= 9| 2]
S0[2TXIE HYZ st JA2M 4008 H2ie| ARPA-E X7 0| 1,7008F F2{9| XAFE
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(& 5) Private—Sector Investment

_ 01|M
IT2MNE
ENGINEERING
ENZYMES IN .
ENERGY CROPS Agrivida 68
(OPEN 2009)
LONG-RANGE
ELECTRIC Ce
VEHICLE Sveterme 4.0
BATTERES Y
(OPEN 2009)
MIXER-EJECTOR S
WIND TURBINE e Tur%me 83
(OPEN 2009)
FLECTROVILLE: Massachusetts
GRID-SCALE Institute of 6.9
BATTERES Technology ’
(OPEN 2009) (MIT)
IMPROVED
THERMOELECTRIC Phononic o
DEVICES Devices ’
(OPEN 2009)
ENERGY FROM
WATER AND .
SUNLIGHT Sun Catalytix 41
(OPEN 2009)
COST-EFFECTIVE
SILICON WAFERS .
“UR silax Technologies 4l
CELLS 9
(OPEN 2009)
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DoRED ofl Lt
B ($ Millions)

METACAPACITORS

FOR LED
LIGHTING
(ADEPT)

TRANSISTORS
FOR ELECTRIC
MOTOR DRIVES
(ADEPT)

LITHUM—SULFUR
BATTERES
(BEEST)

THE
ALL-ELECTRON
BATTERY
(BEEST)

SEMI=SOLID
FLOWABLE
BATTERY
ELECTRODES
(BEEST)

ENGINEERING
BACTERIA FOR
EFFICIENT FUEL
PRODUCTION
(Electrofuels)

City University
of New York
(CUNY) Energy
Institute

Transphorm,
Inc.

Sion Power

Stanford
University

24M
Technologies

OPX
Biotechnologies,
Inc.

3.0

5.0

6.0

6.0

0|2 Of|LYX| Al T2 JHARPA-E) 2A]

» SES 20 O|LHoll SixHel HIZSXQ M HEYIE S5
0|20 ARREE A9l 80%/t 282 oz MAsh
My Hety|o| sy ¢ttt 2o

OlHX| &840 Ho{t LED ZHES 0|23517| IahA]
CUNYOIM= MZE LI ATHZ BHE AHIHAHE 0]=5]
Hust M Ha|1E i =

Transphorm A= S2x17F Cifstn H7to| 1589
M HET|E OHE7] o GaN BI=X|E 0128t EMX|
AEE sl Qg DEE22 floi GaNE AFEsHX|2,
M7teE Sl delZ2= 2 A8

7|&70e AZ Al Transphorm SAIS| EBXIAEZ Al
of M7| REQ 522 2~8% fAE Aoz I\t

Sion Power= EIE0[2 ChH| 7tzZ34=0| i, oH2
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