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Executive Summary

G-TeC (Global Technology Comparison) was done on the theme of “Energy
Innovation derived by Science & Technology”.

G-TeC has the mission to contribute for creating R&D Strategies and/or Science &
Technology Policies, by gathering various evidences through surveys. In
principle, for gathering evidences, we use three-stepped approaches consisting of

basic surveys and site visits.

- At the first step, through basic surveys, we investigate trends and movements of
“policies & funding” and “institutes & human resources” , both at

academia-sides and industry-sides.

- At the second step, through site visits, we have meetings with top-class research
institutes, funding agencies, and other related organizations in the world, and

extract important issues for selected research themes.

* Then, at the third step, we evaluate our findings gathered through basic surveys
and site visits, and to identify priorities as evidences for creating R&D

Strategies and/or Science & Technology Policies.

In this G-TeC, we set two objectives. First, we investigated trends & movements
surrounding energy innovation, globally. And second, based on these
investigations, we considered scenarios and their key factors in order to derive
energy innovation by science & technology.

Main results are as follows.

1) “Energy innovation derived by science & technology” is strongly desired in
many countries. It is because we have common needs to solve energy problems,

and create new values through energy innovation.

2) Actually, each country has been challenging “energy transition from fossil to
non-fossil” toward sustainable future. Germany, as the front runner in this
challenge, has already increased ratio of renewables up to 17% at total

electricity, and created new jobs of renewables for 360,000 persons.

3) Now, global competition has begun where national competitiveness highly
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depends on “science & technology for energy”, that enables “energy transition
from fossil to non-fossil”, and promotes “industry creation through energy

transition”.

4) However, in most cases, it is difficult to derive energy innovation by science &
technology solely. This is because energy systems are governed by various
economic conditions, such as market trends and/or resource costs. Then, it 1s
often occurred that superior technology is not be applied to systems for lack of

cost effectiveness.

5) Therefore, for applying innovative technology to energy market, it is essential
to conquer barrier of cost effctivenss. This means we need dfferent approaches,
where science & technology can be combined with innoivation. In response to

these, each country has been introducing new research methodologies.

6) The first methodology is an approach to accelerate implementation of science
& technology to market. It is the approach to combine technology with
Innovation, in case technology is superior as science, but its practicability is
unknown and/or cost effectivenss is inferior. “ARPA-E; Advanced Research
Projects Agency-Energy”, introduced by U.S. Department of Energy, is a

representative in this approach.

7) ARPA-E is a funding scheme to support high-risk researches, aiming to
increase U.S. competitivenss. It was introduced based on “The National
Academies Report; Rising Above The Gathering Storm (in 2006)”, and the
following low “The Americas COMPETES Act (in 2007)”.

8) ARPA-E funds for “high risk & high pay-off researches”. It supports
researches those are too risky for industry-sides, but at the same time, high
rewards are expected at their success. In principle, ARPA-E supports each
research project with period of 3 years at the longest, and with standard
budget of 2~5 miliion dollars and 20 milllion at maximum.

9) ARPA-E has the following characteristics, as an advanced methodology that

combines science & technology with innovation.

- ARPA-E mainly aims to support basic researches, in order to accelerate

their development to “prototype” and/or “demonstration”.

CRDS-FY2014-CR-03 MIATITBUE AR ZRATIREEE TRt Y —
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- For these purposes, ARPA-E prioritizes to support researches at
“technology concept and/or application formulated”, “analytical and
experimemental critical function and/or characteristic proof of concept” and
“component and/or breadboard validation in laboratory environment”, as

technology readiness levels.

- By utilizing “evaluation ability of program directors”, ARPA-E selects
promising researches to combine with innovation, among high risk and high

pay-off researches.

- Therefore, as program directors, ARPA-E has appointed persons who

experienced to create start-ups and/or work at industries, in many cases.

10) To summarize the above, ARPA-E prioritizes basic researches, those are
promising to combine with innovation. For selecting them, ARPA-E utilizes
evaluation ability of program directors, who are capable to understand
industry trends. Then, ARPA-E supports these researches, and accelerates

their development to “prototype” and/or “demonstration”.

11) The second methodology, that enables to combine energy technology with
innovation, i1s an approach to accelerate implementation of scienc &
technology to social systems. It is the approach to combine technology with
innovation, in case technology is superior as science, but its public acceptance
1s low. “End Use Energy Demand Centres”, introduced by Research Councils

UK, is a representative in this approach.

12) End Use Energy Demand Centres were introduced since 2011, based on
“Report of The International Panel on The Research Councils UK Energy
Programme (The Energy Programme is a main public funding for energy
researches in UK, started in 2002)”, and “the following workshop about The
Energy Programme”.

13) Firstly, at “Report of the International Panel for the RUCK Review of
Energy 2010” in 2010, it was recommended that research capacity on energy

demand should be increased, in order to meet climate change targets in UK.

14) Secondly, at “RUCK Energy Prohramme: End-use Energy Demand

CRDS-FY2014-CR-03 HIATITBUE AR ZRMTIREEE RSt Y —
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Workshop” in 2011, 4 research areas were identified, where research capacity
should be increased on energy demand. These were;

- Social behavior at individual, group, and economic level
- Whole systems approach because of complex interaction between sectors
- Use of ICT in increasing operability, control, and visibility

- Storage, transmission, and upgrading heat and developemts in basic

material sciences and chemistry

15) Based on the above, 6 End Use Energy Demand Centres have been
established. In order to run these 6 centres for 5 years initially, over 30
million pounds has been committed by Research Councils UK Energy
Programme, and further 13 million pounds has been commited by industrial
partners.

16) End Use Energy Demand Centres has the following characteristics, as an

advanced methodology that combines science & technology with innovation.

- End Use Energy Demand Centres investigate energy demand not at “sectors,
but for “services” and/or “end uses”. In these ways, they aim to improve

energy efficiency at whole systems, beyond sectors.

- End Use Energy Demnd Centres evaluate energy technologies at “whole
systems based on complex interaction between sectors” and/or “social
behavior at individual, group, and economic level”. In these ways, they aim

to increase public acceptance of energy technologies at social systems.

- In order to realize effective systems for energy demand researches, End Use
Energy Demand Centres aim to combine “natural sciences (such as physics)”

with “social sciences and humanities (such as economics and psychology)”.

- As fundamental technologis for their researches, End Use Energy Damand
Centres prioritize “ICT”, in order to increase operability, control, and
visibility of energy systems. And, they also prioritize “material sciences” for

innovating energy transmission, storage, and conversion.
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17) To summarize the above, End Use Energy Demand Centres evaluate energy
technologies at “whole systems based on complex interaction between sectors”
and/or “social behavior at individual, group, and economic level”, and increase

their public acceptance by utilizing ICT and material sciences.

18) Each country has been introducing new research methodologies for
combining energy technology with innovation. “Advanced Research Projects
Agency-Energy” and “End Use Energy Demand Centres” are two

representatives, introduced by U.S. and U.K., respectively.

19) In case these representatives become successful enough, it is very possible
that they work as common methodology to combine technology with
innovation, in various fields not only energy. Therefore, from now on, it is
important for us to observe them carefully, about their progress, development,

and upcoming relults.
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RA Tl 2010 4F 9 AT, HFRRGFEIE & @R EE B RIREIR 12 2g 0 3k
[FC BRI A M & OMEHEME 2 F 2 7o =k L X — {5448 (Energy Concept for an
Environmentally Sound, Reliable and Affordable Energy Supply) | IV £ & &
W5,

IOZFAF—EY 3 OPT, HIFTRERKDOIAT LE, WO X HITHEL
TWb,

- FAVE R TR AF=2RNE <, BEICPS LS BEFHEALZ2
TR —0G00, ®mEOBEREMRTT D 2 LA RERRF s L
9% (Germany is to become one of the most energy-efficient and greenest
economies in the world while enjoying competitive energy prices and a high
level of prosperity) ,

ZOLET, VAT HFERICAT, TRRAEZED TN 5D,

a) HERIRRE LT A HEH B4, 1990 5T, 2020 4E £ Tl 40%. 2030 % T
Z 55%. 2040 4 £ TIZ 70%. 2050 4% TIZ 80~95%HIIET 5.,

b) —kT X —ffEE A 2008 4L OXTEE T, 2020 £ F TIZ 20%. 2050 4
F TIZ 50%H T 5,

c) HMITHONT 20084FE & DXt T 20204F F TIZHE T HEE 2 20% 51T L .
2050 £ F TIZ K= 2L F—HE &% 80%HIET 5,

d) kTR F—HE AL Llco x b F—E a2 | R 2.1% Th L3 2,

BB REL, 2008 4F L O T, 2020 £ % TIZ 10%. 2050 4-F TIZ 25%
HIRC %

) BHHEIZEDDHAEMREZ RV — (KNEET) OElEA, 2020 F£F T
Z 35%. 2030 #F TIZ 50%. 2040 4 F TIZ 65%. 2050 4 F TIZ 80%I27T 5,

g) KT RNV —HEIIEDDFAERET RV — (KT EET) OEIE %, 2020
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3) ALAPOIHMEAICHIAT 52T U FTBNT, FTREGTRZERL TV D,

- AEA N LIMEA~DEEHAZ X 51T, TOMO=RLF—FICHWD HEEL
F V¥ — (Bridging Energy) | MBI/ 5, ZOBEERKDT AT L%ED
RHBELZ VX — L LR NZEERT 5,

- A ~OEHRT e 2T, R —fg RO (2060 F% TIZ
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5T LT, FAVICEHERERZ O O TREE ) 2 R 2,

KA VIE, Z20%, @EFEREFHZZ T C LMl as 5 LB L, 20114 10 Al
[ 2 X — G O EH 72528l (The Energy Concept and its Accelerated
Implementation) | %&£ L7, ZOH T, TXLF—ETVa I, ROEEEZMNZ
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HETIX 2010 4F 7 A2, =X —KMEEEE DN 12050 FF TORE (2050
Pathways Analysis) | #H0 £ ELH TS,
COTFNAX—E Vg OP T, IROBEZED TS,
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75,

ZO LT, BE#EKO TV AL LT, LTD 15 DOHEMNEN] OFEEFH~T
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a) KIJFEBPTIZ R BN & BTSN 28 4 %,

b) R 2 Ha T %,

c) AT KL —DIBIZHIRT S,

d) A ARREZ IR D,

e) TR/ F—HE & KIRICHITET 5,

HARBNZIE, BT DRR D 6 DD — A& L TWD (5 DOEAMTEMFDR
ARt LicboT, BT 507U A2t Lo b o Tidiwy) |
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5) BT, B2 EOBAFRETRLF —IZ L DR E L RHHEIZH Y ATe iz D
& (=X —Rrdz ate) Z8H, L7872,
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2. 1. 3 25vR

77 AT 2012 2 AT R EESEE 3 12050 4D = %L X —H#54E (Energies
2050) | WD FLOTN5D,

R MERE LR, RE&BWHEO = N X —JREF T cy 7 P LIRS, —
WEZFNVE IR ED LR TTOEEN 4 BB DE VI FHEEREFSZ &b,
THILF—ETV g BT, JRFAIOMENT 2 BRI LTV 5,

BARHICIZ, 2050 EE CTOZRAF—2F U AL LT, EEHaA b, BRE(LYT A,
PR M OEH, BHINE, =¥ —ZEMia7e &AM, JRF S OMER T
DRI D 4 OO — AL TN 5D,

s =21 BER I OBRERGEIERT 2 5A
s =22 B BEUHEAR A ~OBITEINET 255
s — A 3 RN EBEOEE KT 256
s =24 R EE ERIE LT D5
NSO E, 77 AL LTHETRETME, ROXIITED TN D,
1) REROZ RN =2 2T AF, [ E R HHMER] B xSz X —2%)
K] MEAEFECHARETRLE—Dax b HEEREFFOSRR] 728

DERITIZC, KRE LSBT D,

2) Lo T, BRRTIE, =3 F =20 EFHOEEIZHOWT, FFEDH
BRARRE LV, SR 47 OB 1 3AkRE 4 5.

3) Hrx, =XNF—ROFFIEOEERETH Y . B M OV 53 B 2 S
(ZHFFERHSE 2 ietEd 5,

4) EBEEECESEEDO T T, BAWET ALY — ZRLXF 7L LD L
F =W~ DRI SR EAERF - JEFE L TV L,

Tlebb, 77V AXZORERT R INZOW TSR BRI 2 R EF L7223 5
TRNX =W OMERBE L bS5 Z e x2HEALHE L TRLTWAD,

FD%, T RBMENHAEL, & 57218 TEBHCED DETHOEIE % 50% 2 I8
9% (2010 FERFROFNIGIL T5%) | ToODO T F U A fmetsinnTnd,
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2. 1. 4 *H

KETIE 2011 4 3 AIZ, RWHEMD [RROLE LTc RV F —Z Mk 5 72D OREE
(Blueprint for a Secure Energy Future) | ZHVD ¥ & HTW5H,
ZOZHFLF—ET a yOPT, BFETRE 320HAZED TN D,

1) ENEREZAE L, =T —LefRiEZ RS D
V=)L AU AR S o ENOERBASE 2 et L, LA &EIRO B
Ra b D,

a) TAXAALFX—HFHFHOHE (Annual Energy Outlook 2013, U.S. Energy
Information Administration) 2L, v =2— VT AHEPEIZ LD, TAOBEH
T 2020 4FE TIZ 100%IZET D & TPHRENTWVWD,

b) —F. AMEORBEARENZ DWW TIX, # A4 bAAL (V=— V@R EDE
MECERILEIND A OMEETHRENEE DM, 2019 F 52— 7 IZFHWMMAT
L. 2040 FFRF RO BAFIL 60%REIC/ D EBEI N TN D,

2) IKa A RT, @FELZ R — AT AZHEBT 5
Ka A FT, BIRBRZRXANX =V AT LAEEAN LKL TS, BHEAREE L
T, UFRZFETFLNTWD,
a) H—l, EEEFAOAWMHEEZHE L, TRV —DRE2EHD D,

- kKEOHEE. 2010 FORK T RLF —IHEON, EEEMHOA T 36% % 5
HTU 5D,

- AT OWTIEL, RO 72% 23 EE TR STV 5,

- AWMEEZHIB L, TR —REeEmDHHFKRE LT, 12015 FF TlZ, ik
HHEIFAEE (BEXEBHERY) 2100 FEETIE5] 250 BERM ST S
TS,

b) Bz, T, ¥, BECBITA 2 RALFT—REEHD D,

- R(EE. Y. THREPBREIRR Lo TN D,
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3) ZRNAFX - L, EXEEMEEANT
7 Y=z FZ X =2 A0, B RERXEEMEZAHL TN, 207Dl =
TV X — it &2 T D AFFERI R 21T O,

a) EARMIZIZ, 2035 EE T, BHDO 80% %7V —r o LX—TEH 2 L %
HEL TW5,

b) T RAF—JRIZIE. EI, KB, A A, K17 EOFARGET RLF—I2h0
2\ BF N BT AT, 7V —ramkNDERCD,

c) MBI OV TIE, AAYBHEIZ LD =) v F—WEoina £ 2. LIT
DA =T F 7 &b T %,

— FEEEMFIECIS M ZEIC N 2. P E R TR E T NN— LT —HDNg
ar “ToH— T N—T7 TITH) RNV —A ) R—= g« NT| &
IFET 5,

~ NA VR e AL FTUOISARIEZ SR D T % — @S0 eatm
J&5 (ARPA-E; Advanced Research Projects Agency-Energy) | Z¥:7E9 5,

- kFElicmz, ZUV—v A /) R—=varzf#ETSH 3 > O =T F 7L LT,
e 258 b L Tmx X —7 a7 4 Tt 22— 2NEEIL TV
50

d) BEOWRILE LT, 127V —r xR X —pE¥AIHOEBSEANIEE > TS
Zl . o TRITRLKENTHR Ny FIeh o7k EN, BIEX R YR e
DHBEFELTCNDZ & | THINEE & FEAIH Z 20, KEOBES T OPRIR
LD & ZEHMFAL TS,

HIERIRBEAL T A ~D%bi & LT, KET TUoOE - Hg s g Y fiie 2 &
ZHIHEIZ, 2005 AExFEE T, 2020 £ E TIZ 17%HIET 5] Z & & BECEIT WD,
727U, Pl 3R ARy BV g CoOPTIZHRL TV,

A EIRA~DOIKAFEI & T m VX —FEEORIH | ICEHE ZEE RN D,
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2009 £E\Z A RUN—F U THE S 72 C O P15 (56 15 [RIKUEZ BN SRR E S
i) AT, AED BEERRIER 2 R T BRI Ao T D,

0, HMbEaERA~OEFERE o B ba BRI KL T, 1k
HEWRNRET D D EIENEEEZ T 5, B TiX 2008 4O A Al & i
28D HRBRHFICRERIBELDE LT, = RAF—LZRIREZMENL L, Fifed rTREME
b 5120%. AN b A~DZ XX BN NI TH D,

BN, Tl x VX —EEORIN] o JAT7T 5D KAV Tik, 2010 4FReR T
BEICED DAL —DEEN 17T%I2EL, BT LX—T10 A,
KB RN — LA FTH 12 TN, BERRB= VX —2KT 36 7 ADJEF A
FhTWa,

A ~DERHLZ S 72 53RN, T 20 bAEFEN T D8t RV —pEE
DELDEEOHE N ZEATHRRBMBESTEBY ., £0OIIL, BFENA 2~
—¥a VORENRRS KON TND,

LU E, = X =0T, EEICHRFHINE A ) X—T 3 o7k
F5Z EITAEG TIERY, ER = A MOHGEIIC D RRIFMED ., BRI oES
AT, TRNVFX =V AT LRI EE LT ENREREHTH L, 20T
D, RFPEOEREZ Ak L, 2 OFERRE A 2 X— 2 DR T < ITIE,
TEREITHER DMZEOT 7 u—F N BT > TL b,

FROIS 2, FETIE, = 3AF—5BORFHME A 7 X—v a Ao RIT 5T
DOFERIE D ALADERR SN TS, FH—0, MHEAZERE LT 7 n—F,
FINANTITEIL D A3, RN RE, & D WITRFMEICS D emb 72 Iz [ A
YR e AL FTRIOHENE) Rt 5, 20 BT, APsEZ % VBT 5
ZATH 2 & T, HEBAROFEMMEZ R L mD, TV F—Hig~DEA
ERL TV, REHIE LT, KEZRVX—ERHET D (=X — G5
H 5 (ARPA-E; Advanced Research Projects Agency-Energy) | NZF 65,

BN, fSEAEZTIRE L7 e —F, HINIZIEBN L0, /ey
DB R [ VT —OFEY A RO 2Rty 25, 20 LT, K
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% — (End Use Energy Demand Centres) | 2% 5415,
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Exx L F—ENHET L TZxL X —5%%E5H R (ARPA-E ; Advanced
Research Projects Agency-Energy) | Ti%, miHEAZERE L7 e —F 0 E
STV D,

BARBIZIR, BRI D25, FERMEDRE, &5 WIERFMEICS D Seimfl 7
ERRIT [NA Y RT e A XA FTHROGENE] it 2, D LT, AP
ZHVHFERRE 21T ) 2 & T, YO ERMZ RS, BEEELED, =¥
— G ~DEAZME L TV,

ARPA-E ([ZBIT M #HADFEMZ . LLFOIH BT T, WHURICE & T
B2,

- TEERIRI M ORI
- a7 O

- a7 ORI

- WFZERE DR R

- T IALT ALV H—
A=A RNOUN -
A= VAN i

o Mk 2 oD FoAR g

CRDS-FY2014-CR-03 HIATITBUE AR ZRMTIREEE RSt Y —



G-TecigEE
IXNF—DHOREEMA / RXR—2 3 Y

2. 3. 1 EARBRUER

ARPA-E 1T, =X AVF—ENT 077 AHREOFHBEHME LTS RIF72b DT,
EIFG e atiE R (DARPA ; Defense Advanced Research Projects Agency) % &
T, TXNAF =B TONA VAT « NARLFTTRIDT 7 7 4 7 %f{ToT
W5,

2006 FZREINTKET 7 I —@EE R E 5/E % 2 T (Rising Above The
Gathering Storm) | DO E %317 T, 2007 £ [REBEG /11E (The America
COMPETES Act) | TRENGED SN, TO%, DRKEHA - f&E7E (American
Recovery and Reinvestment Act) | 2> HEl5r S 4172 400 7 RVOE &% &1, 2009
TSN TV D,

FREDEABZ T 1E. KEEESNODKEAZ T CRET 17 I —2NE0 £ &
DI EET, BEEIRICOWTERBINF 2N LD ~E ) RNt Tngd,
ZoOHiz, ARPA-E ZE AT HEAEN, UTFORTHRINLTWD,

1) 21 RO EEEALRIZBWN T, KEDBER LT MR L T BT OTRRIT,
B2 H 5,

2) B TEAOAIE (creating high-quality jobs for American) | &KUY [Ff
f Al E/2 = R L X —f4G (responding to the nation’s needs for clean, affordable
and reliable energy) | (2R T, HRCEEREE 2 R1-4,

3) TD7=HIT, BIRBUMIL, BHEEEIIC OV TE S ~E MG & LT THFgEREZE ) TA
JRN—va VBRIED TEFHEF] KO TWERERE] 23t L Tl
BN,

4) ZORE, e oMLK E LT, =3 X —2380 DARPA, 374bb o
YR e A RAF 7RO RV —Mf90 % X275 ARPA-E] OEANMLEIZ
72 o> T<L b,

PLE S, ARPAEZ. AU RY « g g T BRIDB % KB+ 5 2 L Tk
N =B ORI A/ R—va VAR L, KEOBS LI E R L TV T
I M TdH D 2 & DHERTE 5,

FHECII SR E SR E LTED ., EHm VX —HiiE 7259729012,
FEFERCITE e Z ENEEEZ: TU A7 13m0V K& 72l RN HIRF T & 20158 ~
DGR EIT O . BIEHIMIERE 38, 1 Y472 0 OFEREAIL 200~500 J7 KL,
K 2,000 57 KvEd5Z EnFANEZ2->TVnD,
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2. 3. 2 FIRRERVEY
KEDFFE A ) _N— g VAR ETHS A L L TEA L ARPA-E I2OWW T, #
OIEERR N O 2T 5 &, RO L H 12725,

I. 7o) FOER

2009 FEDOFRNLLARE, 2014 49 AR T 363 7r v =7 b (SBIR X STTR (2 &
H7 7T 4 TERLS) BEIRENTEY, Zhbo7ay=2 MZ 81E 8,614
77 RV (BAREREDe%E, RIRZWBIZ LV EBHTLHGE0/H5) OBEER Y I
s (&2,

NG E L TUREREE R E L7 v 77 NS < HREAS (Funding
Opportunity Announcement) | . TR/ALF—2fkExt5R L Lz [EFEREERAS

(Open Funding Opportunity Announcement) | ® - ONHAWHILTWD, FA4R
TREEHT L L ROX DT D,

O =X —UTEE
6 OO T 77 LA TR Y=y FAEINL, 1159,816 F FLDOE&E%
BAL TS,

a) mT-RNFX—72807rE (High Energy Advanced Thermal Storage)
- 15 7uv=”7 b, 37,317,407 RV
— KEGEAD EiR AT TR OBMTE /2 &, B L X —72 BRI L7z, %)
THE < RFIEICEN BT T X

b) Wikt D ZEE T A7 L (Robust Affordable Next Generation EV-
Storage) ;
-227vav=7 b, 36,321,542 R/v
- EREHBEEZNGE L, BEVAT ABKORBEMEEZ S D B2 DK

c) a1k B M > F E . ( Batteries for Electrical Energy Storage in
Transportation) ;
-107vvy=7 . 34,573,810 KL
- BREHBEONA T Uy REOETIA e, AV Y CHEGRIHE TS
(Bl z 1, 10 RALLFOEMAT, 1EOFEIZLY 300~500 ~ A /LAEFTT
XHEOITT D) ZEEAREIZT HEEBM

d) ERLFE AT LIS E ( Reliable Electricity Based on

Electrochemical Systems) ;
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- 137 mvY =7k, 33,300,000 KL

- BEMEOLZEERLEF 2 ) T 4 mD, BAEARET RV F =D AR ZL
DT D 12O DARTEM NS RVEHEE AT, M OER DAnkH I iR AU e
EEALC B B E ) HETR R R & (35 e 2 iR ARPORL S

e) TRNAFX—ATE O EEEH (Advanced Management and Protection of
Energy Storage Devices)
- 14 7vv=7 b, 29,000,000 KL
- TRAF—ATROMERE, KRN, FEmAmO L7200, IPsdLE o mE R
A

uflil

) ImEHZ R VX —I7E (Grid-Scale Rampable Intermittent Dispatchable
Storage) ;
-127vev =7 b, 27,651,217 RV
- FZTCHLREARET, BARZ XL —OIIARICE LTz, [mEfo7-
D D TR — R AT

@ A AT F—
3OO T ST A T3S T2y MEFIRL., 118 1,134 75 KLVDE &%
WAL TWAD,

a) AEMIC X 28 (Microorganisms for Liquid Transportation Fuel) ;
- 137uev=7 b, 41,202,906 R/
- BUTONRA FRELE Sl L, =Rk X —2h3 % 10 L Emo 7o, Ay (B
B BEEEGTe) 2RO THIRIRRE 2 B AERT 2 ik

b) FEEHAEMIC X284 (Plants Engineered to Replace Oil)
- 1072y =7 bk, 36,000,002 N/
- IERAEY B rBfExaie) 2RV, WIERE 2 B84k T 5 ik

5

c) MAEMIZT X 2T A6 OBEA K (Reducing Emissions using
Methanotrophic Organisms for Transportation Energy)
- 157my =7 b, 34,137,698 /L
- WA ZE RV, RN T, T A ZWRIRREHI A #2514

b

@ XX —DERIEHE
3ODMETa ST AT3IS Tyl bR L, 7,583 F RLVOE&E &N
LTWa,

CRDS-FY2014-CR-03 MIATITBUE AR ZRATIREEE TRt Y —
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a) B4 EofiERE (Modern Electro/Thermochemical Advancements in
Light-Metal Systems) ;
- 187wy =7 b, 31,640,332 R/L
- BRI HZRE(LT 57D E & e 2EE (TAI=U LA, v TRy
U, FEY) B, BREHCEN o A TRER RN A T 5
R

b) #tFaeE OIS K (Rare Earth Alternatives in Critical Technologies) ;
- 14 7av=”7 K, 31,636,779 RV
- A B HSCE )R EE O M BLE IS D ERISHM R CH H A LT E A, R
FHEICEN T 7 0 A THIE 7213 VR 5 53R

c) Nk b7 Y A X (Strategies for Wide-Band Gap, Inexpensive
Transistors for Controlling High Efficiency Systems) ;
-6 7uv=7 b, 12,547,981 KL
— [ CTEBhRARIEHIR - T PR Z OB, FE S K OGS TR

@ = FALX—Iaik
2O T O ST AT29 Va7 bR L, 7,401 T L& &Z A
LTW5,

a) BAMRERZ ALY —%Z2HE L7 E5M (Green Electricity Network
Integration) ;
-1557vv=/7 , 39,416,316 KL
- BEMEOZ X =R, FHEME, BAEFTREZ XL —OREHEER S 4 m
DLIODN—=R 2T KN T v =T

b) ZER TN 72 E HA (Agile Delivery of Electrical Power Technology) ;
- 14 7av=7 b, 34,598,679 /L
- EEVRENEW A VREICT LK. KOEDOTDOHEM (B, FT7 PR
B AUETE EER, Ty 3T HRE)

® {bATRLF—
2ODMIET T ST AT2T a7 FEERIR L., 6,088 H RILDOE &% &N
LTW5ab,

a) RFEUO =D DM EL& 7' 7+ X (Innovative Materials and Processes for
Advanced Carbon Capture Technologies) ;
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- 14 7mY=2 b, 30,684,667 F/v
- FRKINTBU B IR DREF = Z 0 D120 D Fic e L O 7
T A AN

b) KIXH AHEHE (Methane Opportunities for Vehicular Energy)
-1837vv¥=7 k., 30,200,000 ~/v
= RIRT A ZIREL & T DA DO T2 O O, RIFTEITEN T BT AT A

b

ORPN =
2ODMET T ST ATI9 Va2V FEERIR L., 4,544 F VO E&E &N
LTW5ab,

a) KB o7& A 5K (Full-Spectrum Optimized Conversion and
Utilization of Sunghlight) ;
-127vv=7 bk, 30,723,226 KL
— A TE bR 22 KB RV — D2 K QTR AT A

b) KGR EONEE FmDDH T AT A (Solar Agile Delivery of Electrical
Power Technology) ;
- T77uv=7 b, 14,714,914 RV
- KRG EEMERT HEXEM (o 3—=F72 ) O@EiEfkicky, 27
LR E LTOMHEEED D FIEK

D =)L F—%hR
1O 7o A T1IT 7Yy 4R L, 3,011 F RLVOEBEEEZHERA
LTW5b,

a) BYOZNF—F e m e HEWES (Building Energy Efficiency through
Innovative Thermodevices) ;
- 177wy =7 K, 30,106,991 /L
- B OHEREFRNCBIT HZRNNX =R GO DHT2HD, Frio i ;Y
Fik
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EREDIA, SRR AZICLD UTOT7r Y= FRFHREN TN D,

O 1A FERERNGE
TR 10 XA T37T7ry=7 F2ERL, 115,108 H KLDOEEEZHEAL T
WA,

TR AR ;6 e/ b, 80,632,153 RL
s K= r¥— ;6707 b, 21,764,611 KV

- BREBHVERL ;5 7 ey =7 b, 17,764,611 KL

— BRBMERLLISL ;1 PP = 2 k., 4,000,000 L
NS F XX — 5T r b, 27,659,334 RV
- BBV 5 e M, 17,152,058 KL
MOV FX—FhER ;3T Y= b, 14,498,159 KL
AR =R AR — ;67 B Y2/ b, 12,146,303 KL

- RFEMEL ;5 TP =r b, 11,146,303 F/L

- RFEENLLIAS ;1 727 . 1,000,000 KL
RS AX— 2 ey b, 11,325,400 KL
AT — 1 e b, 9,151,300 KV
RN s 2 e Y= b, 4,715,752 Rb
< KEW 17 ey b, 2,031,252 RL

@ 52 [AIERERIEE RN GE
TR 11 RS TE6 7=/ F2ER L, 122,968 1 KL O&E&HEHRALT
W5,

c TXLX AT ; 20 70 V=7 b, 36,899,595 KL
- B R X —RpE ;7T 7Y 27 b, 15,290,384 KL
- FEXTRLVX—07E ; 8 7n =7 b, 12,131,137 Kb
- B ;5 ey b, 9,478,074 FL
s TRAF—Irk ;9 TV s b, 23,957,287 RL
b RALF— 10 e Y= s b, 17,842,519 FL
- RFEMBEL ;4 7= 7 . 10,009,568 F/L
- RFBEULLIA ;6 7227 b, 7,832,951 KL
R FTFAF— ;T e b, 15,557,242 RNIL
s K= L¥— ;6707 b, 10,263,907 KL
BT X— ;2707 b, 7,403,184 KoL
- BENEEGN ;2 ey =2 b, 5,603,970 NL
cEYOTINX—E ;3 T/ b, 5,340,620 KL
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-3 ;3 7uy s b, 1,722,586 RL
cWFETRLX— ;2 7Y 7 b, 1,093,260 KoV
- FOM 2 Y27 R, 4,000,000 KL

PLEOEIFE RN S BRI OB & U EEGERD D & T B ~DOBL oy =3 5 <
o TWDI ENGnG (F£3) .

- TRV AT ; 30.0%
c NA F TRV — : 17.4%
s TRAF—RE 5 11.1%

AbA =R LX— :10.3%
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G-TecigEE

IR F—DEORZEEMA / X—V 3

£2 IRILXF—ESFHEHEROITOD Y FMERKR

7095 LEE FIREE | JoPzob | REES WKL)
i p b oD FE 201044 A 10 34,573,810
{536 = L ¥ — Tk 20104E7H 12 27,651,217
18 TR — 2R B 201149 H 15 37,317,407
TR — [ TRV — PR O i P B 20124E8 A 14 29,000,000
TSR DR AT L 201348 H 22 36,321,542
BERALFE Y AT DS E 201446 H 13 33,300,000
/NGt - 86 198,163,976
PRAEWT X BIREHER 201044 A 13 41,202,906
FERFEMC X B REHERK 201149 A 10 36,000,002
N FZRVF—
PRAEMNT X 5 5 A5 OREHERL 20134F9H 15 34,137,698
/NGt - 38 111,340,606
Fir FHETT R ORI IR 201149 H 14 31,636,779
48 O SeitE g 201349 A 18 31,640,332
TRIL X — DOERIEHT R
I NV S 2013410 H 6 12,547,981
/NGt - 38 75,825,092
E S MG RO ANEERAE S L) 20104E7H 14 34,598,679
TR F— ARk FAFRRT RN F—5FA Licfsisi | 20114294 15 39,416,316
/NG - 29 74,014,995
RFEUL DO 7= OB & 7 1 & 2 201044 H 14 30,684,667
b =L F— REIKH A H B 20124ETH 13 30,200,000
/NGt - 27 60,884,667
KIGHIBDONREEGD DY AT A 201149 H 7 14,714,914
KB L X — KRGS D Fc i 7 K 5 3R 201442 A 12 30,723,226
/NG - 19 45,438,140
TRIVF—F ) DT R X NI G LB | 201047 A 17 30,106,991
%1 A FERR A NS 2009410 H 37 151,076,322
TRV — A o5 2 IR R NG 20124F11H 66 129,684,170
/Nat - 103 280,760,492
Z Dt 201049 A 6 9,600,782
&t - 363 886,135,741

(Hh) RETRLX—EOKFEABERICHE-S X JST-CRDS MERK

CRDS-FY2014-CR-03
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£3 IRNF—EBERRREROIFINEEERS

. ) FLES
aNd TRz
£ERIL) BR 5 ELEE (%)

TRV X— AT 112 265,695,724 30.0
SNA FEFLX— 50 154,557,182 17.4
TRV F— Rk 38 97,972,282 11.1
b= R F— 43 90,873,489 10.3
KT R F— 31 77,466,658 8.7
TRV F — ORI ) 38 75,825,092 8.6
TRV LR 23 49,945,770 5.6
H Eh B 7 22,756,028 2.6
&S] =L F— 4 18,728,584 2.1
T R L — 1 9,151,300 1.0
R R L — 2 1,093,260 0.1
Z D 14 22,070,372 2.5

&t 363 886,135,741 100.0

(H) KEx L F—E OFFEARIEHIZ S E JST-CRDS 23ERL

CRDS-FY2014-CR-03
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I. 7Oz ) FOEH

ARPA-E ODFIR 7Y =7 MZHOWT, 7av=7 M) —F— (Fav=7 |k
OZFERERE) | T2ERER (e Y =7 NS L EERERT) | TEFSEE A
B OY THRZEEART) IR DAV D R A odT LT, BARBIICIZ, A U R - g A
F7RONRETHL Mk (Grid) | xR ETHMICER L, ARo3E THIR
Enr-7ravxr NONEER-,

B2, ARPA-E OABTF — 2 _— 2%\, (@ Es T —~< LT AN oy
=7 AR LT, ADUFCIE, 5 SHANIEY | 52 070w 2 kAR
IHTV5D

- 2% (Gid Modenization ; Conversion) ;6 72> =7 k

- 5% (Gid Modenization ; Transmission) ;8 7wy =7 k

- fid#& (Gid Modenization ; Distribution) ; 10 72T =7 k

- %% (Stationary Storage ; Grid-Scale Batteries) ; 17 7oy =7 k
- ##4 (Gid Modenization ; Materials) ;11 7m2 Y =7 k

ZDET, KHICBIRT e =7 FOFHEEZRE LT, ROz OV T,
WIHUREIZE L DD, INHERETDHE, ROBENETHIND (F24)

- 7uvxey M) —X =0, T 50%) TR 42%) THFZERT ; 8%
Lo TN 5,

SR ORERIT, T3 ; 47%) [R5 ;43%1 THF9EAT ; 10%) L72->C
WA,

- WFREEFHIZOWTIE, 500 5 KALINO T oy =7 kv, KD 94% & 72> T
AV

- PRI OW T, SHELNO T a Y =7 R, 2D TT% 70> T 5,

vzl M) —Z— ZEEEOWTIICEBWTHEEN R EZ EDTED,
FlOZ7 7 o7 o7 g L, MEEDORGEEN R & W9 KD BTl 5,

EHIETIZ 500 5 RAVUWNO T vy s Fnaeiko 9 B &8 4, HFZeiicoun

13K 8 HIN B4ELIN Ep o T D, THHEOEEeE AV, EHEFRONEL
1791 72O~ E L THIEL TV 5D,
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Al oY € 61 vl 6S 9 ¥ A4 9¢ £E
G 9 | ol L 4 Gl 0 ¥ L g
v el 4 Gl € gl Gl I L 6 Bz
0 ol 0 ol ¥ el 8 Z 9 [ B
I L 0 8 o A4 61 I € 14 BE¥
z ¥ 0 9 1 L L 0 4 14 BE
B¢ MY € B AT W | &Y | 2T | www | &Y | %3

0 d & 005 A0 d £ 00§ - - i P
]

(B ¢TCOLRE) (%N ¢ ToOLF%) (B E%E) (BT %) ’

5 b 32 4 HEZ¥i ¥ EE —4%—N4 ¢Tcoc

NoTooifle £ 2—L2MET ] OYEEEREE—X LT vE

BIATTEUEAREEROT RS SRR ERtT 5 —

CRDS-FY2014-CR-03



G-Tec#i&E

0 IRILF—DBFOREREMA / N— 3V

i. £E
[BE] I2HOWTIE, Fit 67Xy PRI TWA,

a) KEHNANFEAAL ~»F (Optical Switches for High-Power Systems)
Btz 8 U7 AZ B E B ORDOVIOLESZ N H— & 5 KA EREE
DAA v F 7 HHERE A

- ZREHERE U XU —

CHEERERT 7 U — AU A RFT I TR
- WFSEEH ;4,749,920 RoL

- WS 5 2013 4 5 H~2016 4 5 A

b) KEINHIAT 2 —7 A1 vF (High-Power Gas Tube Switches)
FHEBMROBHEBAK A N, @R, GEEETITOTATF2a—T Ay
T

CZEEMES BRI Ly R v
CEEERERT ; U4 Ra U R, TY AT T A=W EEE T
- WFZEE 5 4,071,008 F/L

ZEIf ; 2013 45 4 A ~2015 44 H

c) RENHBNTZ VP AZ AL vF (High-Power Transistor Switch)
FERBEEOBNER T 0 v AL @R T 2 M NI D AZ AL v F,

- SZEEHERT LB S — TR

- HPERKES , BEX T =L NY v
- ffFgEE ;803,907 Kv

- SRR ; 2018 4F 3 A ~2016 4 3 A

d) JESEMED & B IEERER (Scalable Thick-Film Magnetics)
TV O X0 N 7R G

- SZRERRER , BT =L NY v
- ELPERERY ; 4 — b~ AR

- WFZEE 5 949,533 Kv

- WFZEHIRT ; 2011 42 1 H~2012 4 7 H

CRDS-FY2014-CR-03 HIATITBUE AR ZRMTIREEE RSt Y —
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e) KM E KL LI=ES T X7 % — (Integrated Power Adapter)
I CRBLIECARER B TGO T ¥ 72— L CHEATE 2@ RE L
Hads,

- ZEREHEE  N— U =7 THRF

CHHERKREE , T a U XKRE, TR RAKRESL T AR
- WF5EE ;1,000,000 R

- WFZEEAR ; 2010 429 A ~2013 4 11 A

f) FEHBEOKG =R LX—REHDES 2 3—&— (Utility-Scale Solar
Power Converter)

KRGz F—2 W THEFRTHRE LB 2, KL EGZ HWT I
EREICELY iATe, /N CHR B EE A MG,

- RERRER , 2 U —

HPERERE . 7 RNV R PR LK —

- fFZEE A ; 3,000,000 KL

- WFZEIIR ; 2012 4F 1 A ~2016 49 A

Ihoo7uy=l NOFEEEETLE, RO L DI D,

- vuvar b= Rt 3. T4 YeYes by TRE 2T
RYx” K] LleoTND,

- 2R (6 7V u Y =7 FOZFCHEES & EEERKED) oI, T2 7 HES)
[R5 THREEE)  THFSERT ; 1RERE) & 7> T\ 5,

- WFEE L. 2T 1500 5 RAVLIN] &5 T4,

- fFZEHARIIX. [34ELIN ;4 7uav=7 b 3B ;270 ) L7725 T
l/\éo

CRDS-FY2014-CR-03
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i. XE
[EFE] IOV TE, FRt8 7 my =7 FAFIREN TS,
a) VT nVEA LDkl (Real-Time Transmission Optimization)

EEEOARAZ LV BIEICEHET L7000, ([GEREORMHASZ U TILZ A
LT+ 52 EMfEa s B a—T 0 7,

C SRRSOV T 4 v 7 ) — AT = A NENLFFERT

CEHEES R RENARTU— RU—TU— LR T3 ET T ) —
- WFgE#E A 5 1,600,000 R

- WFSEHIRT ; 2018 42 4 H~2016 4 4 H

b) mEMAEHME S5 Y 7 F 7 =7 (Decision-Support Software for Grid
Operators)
ek E NG EOFEH TN, O RFTMHERE L A - A7 T2 5%
Mz 5 Z LT, EHEEOTNE LD ZhHEAEERT 5 72O OHIEFE R,

- SREHRES R A R RE

CHMEEME a2 — N DRI T AT = AX KT, RT T
TvVarrrs/aY— PIJMAYE—axsvar, KTV AVAT LR
FTFTF 4 IB— gy NTFATN—TF XTI KT

- WFgE#E A ; 2,361,591 KoL

- WFSEHIRT ; 2018 4% 4 H~2015 4 6 H

c) BEOTWIE~DHEXEY AT A (Automated Grid Disruption Response
System)
BEOENEIRZ®mD, TWESOMSISHEZ IR D 120D F AR v o —filf,

SRR T XV AU =T U T ERAT— g v

CHEEERER] . 7T A Falamr—Ta AR, T U Y FNNEKRE,
TV R7asryarTIAT VA, TR —IREHREA., Y 731
=T RFEN=T L—R, B — LV AN—7 L—E5EHT, A —27 U v VE
WFZERT

- WFZEE A 5 4,898,405 KL

- WFZEHIRT ; 2012 42 3 H~2015 4 6 H
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d)

B O BN HfE%EE  (Dynamic Power Flow Controller)
DR W AN 2 R N O E,

CREHERS Uy LT v
< JEHEEREET  CKEB PRI, Ya—Y T IR KR, SPX MR T F—

~—YVVa— g X

- BFgeE 5 4,025,950 RL

e)

JeHAR ; 201241 H~20154 1 H

BAERED XL — 0 OB HEEE (Power Flow Controller for

Renewables)

BAFRET RV —ICLDETON—T 1 THREZ 17 b U 7= 3 7 W15 i 45

Ak
T,

< SZREHERE X U UMNSIRT

- HHERRRY ; —
- BFZE#E ;2,400,000 RL
- BFZEHIE ; 2012 4F 2 H ~2015 4 2 A

I A RO E W — T k% (Cost-Effective Cable Insulation)
EEE A — 7 VO = 2 ik,

- SRR BEx T =L NY v
- EHERRES ; —

- ffFgEE FH ; 821,880 Kv

- WFEEAR ; 2012 4 2 H ~2014 4E 5 H

Ay v El4E  (Distributed Power Flow Control)
BEREDO KT 2@ EE TS 5 72 0% I O il 7 5K,

CXFEHR s A — UL Y Y v R
MR XX —AD UK, T U AATFAARY EamvayT

\/]\5:_,}/(\/\ 3}5—977‘y79'5"—3:\ /(//Q‘/&—\ :::Lb—ﬂ‘f?1 a4
Juay—, NU—YU—)L K

- WFgEE A 5 8,977,745 Rv
- WFZEHAR ; 2012 4 4 H ~2014 4F 4 H

43
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h) BHARRT RLE —DEEM~DEHERY A (Connecting Renewables
Directly to the Grid)
)RS A B B O A FTRE = R L — A (SIS E D A T
TeDDEINERN— R =7,

- SRR BEx T =L NY v

CHERERS , S — A e T A FINNERE, LT —TRRE
- fFFEEFH ; 4,487,156 KL

- WFSEEIRT ; 2012 42 1 H~2015 41 H

Ineo7ruyel NORHBEBEETLE IROL DT D,

-V M) —F— (ZiERE) X, ¥4 eV ) TR (B
WA ETe) ;37 uv=7 ) T ;17 vy=7 b o TN5D,

- 2R (8 Yu U=/ NOZIEHERI LH R ofEix. T (BER
ate) ;19 #EH) TR (BEEigRE2&de) ; 12 #&R9)  THFZERT (BEuiisR
ete) bR Lo TS,

- BFFEEE L. &TH 500 5 RAVLIN] 72> Tnb,

- fFZEHARIX. T3HLN ;7 7av=2 b 3HE# ;1 70y ) 75T
WA,
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ii. BBE
BlFE ] [22oW X, TR 10 7u v =7 FBARIREN TN 5,
a) BIEEMOEX= U7 x5 (Power Grid Security)

VAT ABEESCHY A NRN—KB~ADL ) o A EmD, BHEEOEEMELZE
LA EESES EEEO G HInE@{OETT Y 7 B2 ) 7 R OVSTRE,

C R AV A RFET T =R
CEEHERERE . XU —DU— L R = A T I RF

- WFgE#E A ; 1,500,000 KoL

- WFSEHIRT ; 2018 42 4 H~2016 4 4 H

b) EIIREONAEA LA (Measuring Phase Angle Change in Power Lines)
BlFES AT LOENT —F ZEH, WET DD~ A 7 afiififA eI E,

CSPEEREES M) T =T RN L — R

EPERERS s m— L U AN—T L—[ENIAFSERT, NT —RF U — X TR
- WFgEE A ; 4,000,000 R

- WFFEHAM 5 2013 4= 3 H ~2016 4= 4 A

c) BIMHZ 7 Fara—7 17 (Cloud Computing for the Grid)
779U Raryta—7 472 TENMEGEZRIT 57200y 7 |
]73277703\) ]\7j‘\__‘1)‘o

- REHERT ; 2 — LR

< HHERERE U u b NN R

- WFFE#E A 5 1,300,000 KoL

- WFSEEIRT ; 2012 42 2 H ~2015 4 2 H

d) EFEFEN S (Low-Insertion HVDC Circuit Breaker)
BIIRHDH 7 RO EE k7 E OB ENSE I ESF D200, RN
FRD 100D S TTHD—RLINICER 2 1L 5 Z &N TE 2 5 £ E TR S,

- SRR EXTALT RI v X

< HHEREE S UL ENNERE

- WFFEE A 5 2,507,242 KL

- WFSEEIRT ; 2012 42 1 H~2013 4 7 H
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e) BHTEEH (Integration of Renewables via Demand Management)

BHEEE ) TS A LTHE, FET 57200V 7 b7 =7,

C AR A~ Uy RUAT AR

CEEERRE ; o BT R v— L U AN L—EIHERT
- WFZEE A ; 3,465,385 KL

- WFEEAR ; 2012 £ 1 H ~2014 4E 3 A

f) JEEER S EHEI > AT A (Scalable Distributed Automation System)
BEGEFT OB EREZ AEERT 27200 AT 4,

CZEEHERE . MY T =T TR
CHEEERE YUY T =T Y
- WFFE#E A ;1,350,000 KoL

- WFZEHAR ; 2012 4= 3 H ~2015 4 3 H

g) MERimIIES<ENMAY 7 b7 =7 (Probability-Based Software for Grid

Optimization)
KEEETOZRNVX—FHREREZIT O 200, fERmE AW =6 Y 7 K
77,

< SZEEHERE . YT o TENSIHTZERT

CEEERERS TR RNLAT Y o R, WV TN T RET VAR, TAF UM
SR

- WFEE ; 2,999,151 KL

- BHFZEHAR ; 2012 42 4 A ~2014 49 A

h) FErihlEHEAEEZ (Magnetic Amplifier for Power Flow Control)
B COERFIEI ANV D KT A b OBRIEIESS,

< ZREHERS A — 72 U v VESNIITET

CHEERKES , TR KFE ) v VAR, SPX T UATp—w—V ) a—
va R

- WFgEE A ;2,000,000 R

- AFFEHAR ; 2012 45 2 H ~2014 4E 6 H
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i) BfEoEAIEIM (Autonomous, Decentralized Grid Architecture)
H AR T 72 E I O HIIRE X Y DT80 DY 7 N =T,

SR Ve — YT T v s U —F
- HEERR] , OS T Y7 b

- WFgE#E A ; 2,000,000 KoL

- WFSEEIRT ; 2012 42 1 H~2015 41 H

i) BAEENITEIN—F (Utility-Scale Power Router)
BAFERBECHEHREREK =X NOEBHNV—Z,

c ZFEREE YV a— T Ty 7 U —F

- HPERKES ; —

- BFgeE A ; 998,619 KL

- AFZEHAR ; 2010 4 9 H ~2013 4 1 A

IhonTuyel NOKHEBEEETLE ROXHITRD,

-V b —F— (ZEER) 2. ¥ 2 Yuv=s b TR (B
W EETe) ;6 7mn v b BT ;2 70y =2 K o TW5,

- 2R (10 7' v ¥ =7 b OFEHKE LEEikR) Ok, T43 ; 8 B&B)
IR (BB 25 Te) ; 13 8RBH)  THF5ERT ; 4 BEBH) &> T %,

- BFZEE L. 2TH 1500 75 RAVLIN] 7o Tnb,

- WFZEHARIX. 2T (348 &> T\ 5,
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[EE 2oV TIE, TR 17 7ay=2 "RIREA TV A,

a) N7 o7 N—tFEEM (Prussian Blue Dye Batteries)
WHMEICH L TNV T v T N—BREIEWEICH W, EMmT K= A R

s oy
%%\‘EEA o

- ZREHEBS T AR A TR ¥ —

- EPERERT ;. —

- WF3E#E A 5 4,000,000 KoL

- WFSEHIRT ; 2018 42 2 H ~2016 4 2 H

b) T hV U LAAEENM (Sodium-Based Energy Storage)
K= 2 b B, REBOEIMEEIT T b U D LA 4B,

CZFHER VX —T TR T R =X AT T AU
CEEERERT AL T UMNLRF TR ARFEA—ATF MK
- R A ; 2,904,393 KL

- AR 5 2013 4= 3 H~2016 4= 3 A

c) A7 v —ZEEM (Organic Flow Battery for Energy Storage)
K= 2 NOa#S T 2IEWEICHW, EMnT 7 v —EE,

- SZRERERE  N— = RREE

MR R T AT ) R_R—r g K
- fFFEE FH ; 4,340,085 Kb

- WFSEEIRT ; 2013 42 2 H~2017 4 3 H

d) A7 n—ZEHM (Inexpensive, Metal-free, Organic Flow Battery)
AL Z W, (K= X b, BFm. KEEOEIMERANIT 7 0 —FEH,

C ZEEHERE RN ) T V=T RE

- EHERRES ; —

- WFIEE A ; 719,018 KL

- WFZEHIRT ; 2018 42 3 H~2015 4 2 H
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e) #F7 v —¥EH (All-Tron Flow Battery)
PR Wz, AR = R S OBAMEmET 7 v —FEH,

SRR AT 2 R F ) P TRF
- EHERRES ; —

- WFIEEH ; 567,804 KL

- WFEHART ; 2013 £ 1 H ~2014 4E 5 A

f) KREEK= X F#{EE 7 —7 /L (High-Power, Low-Cost Superconducting
Cable)
Ay MU DL - AN T FJRBIOWRER T D, KEE, KaX o
HAREr—T ),

- SZRERRES XA Y U —F

CHPERERY . ) — A u T A FINNIRFE, B a— R R URE
- WFgE#E A ; 2,150,081 KoL

- WFSEHIRT ; 2018 42 2 H ~2016 4 2 H

g) mELE 7o —¥ENM (High-Storage Double-Membrane Flow Battery)
Q@HE%QE \_JEHI/WL\_\ ':"ﬂf’}_‘ j(//e\.%@7m_‘i'ﬂf’fm

CZRCHERS T T U 2 TR
- EEERERT ; —
- fFZEE A ; 793,071 Kv
ZeHAM 5 2013 4F 1 H ~2015 4 12 A

h) KEEH Vv LHRT70—EEH (High Energy Density Potassium-Based Flow
Battery)

KA NOB Y T A AT a—FE,

R TLVEAA AT A T 4 I A AT
- EHEERRES ; —

- WFgEE A ; 556,732 KL

- MR ; 2013 4F 2 H ~2014 4F 1 A
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i)

EHMEET T Y o AREEM (Sodium-Based Batteries for Grid-Scale

Storage)

TRV TLB-TAITEMAWZ, K= X b TEEEMEOE M m

B

CZELHERE A — Wy Fr—TFT 7 o P—X
EEERERE . XU T 4 v ) — AT = A NESLHIERT
- BFgeE A 5 7,200,000 Rv

FeHAR ; 2010 42 2 H~20154 7 H

BT ZEM (Grid-Scale Batteries)
R4 B A & IR EMRE 2 W=, (Ko X N CREEDOZE N,

RS v T a—k o VY TRKE
CHHERER LA A

- fFZEEFH ; 6,949,584 KL

- WS 5 2010 42 1 H~2013 49 A

KFE-HRFER 7 o —FENM (Hydrogen-Bromine Flow Battery)
i, BFEm, K= X ho, BHMMAITKE-RERT 7 —EEH,

AR ;v — L A N— T L —[ESEFE T

C EHEEMES Ry 2 USA
- BFZe# ;2,021,977 RL
- WFZEEAR ; 2010 4= 10 H ~2013 4 9 H

7 u—ZEMmAHEM (Advanced Flow Battery Electrodes)
BBt EMRICHW ., K2 X S CTREBOHN R 7 v —&EEil,

C ZECHERE . Y AN —
- HHERERE  —
- WF5EE ;2,000,000 R

Ze iR ; 2010 4 9 H ~2012 4E 12 H
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m) Z7u— X7/ h ) LEHM (Flow-Assisted Alkaline Battery)
7u—LREHNWT U NI A MERERIE L, BEMOEIMEWT~ T

o

« ZREHERY ; =2 — 3 — 7 N R
- EEERERT 5 —
-Iﬁn%ﬁﬁ 3,497,133 F/L
ZeHAM 5 2010 4F 9 H ~2014 4 12 A

n) ZEXFEEM (Iron-Air Rechargeable Battery)
{CEWTINI: E DI EE Wz, REE TR A N OE /jfdn i) 225 8k& Efh,

CZECHER s R Y T =T K

- EPERERE O > NERERFSERT

- WFZEE A 5 1,509,324 KL

- WFZEHAR 5 2010 4 10 H ~2013 429 A

o) Zu—FEMHENLVAZ 7 (Breakthrough Flow Battery Cell Stack)
YNV AE 7 OEE R LT, KEE, (Ka X o7 o —ZFEH,

R, ATy KT s rY—X
CEWERES 7 U o RN g RRNT =T ) u =X T Ty T REBA v
f=—umry " NFA 2, THFFRARFE
- BFEE A 5 3,699,894 KL
e 5 2010 49 H~2013 4 9 A
KERZELAASNZ EM (High-Power Zinc-Air Energy Storage)
KERE, KX b, EFEMOEMERIT 2R NS E]

o)
)

\

C SRR, ONA T 4 v RV —
< EPEERER Y b= v

- WFgEEH ;2,993,128 Fb

- WFZEIR] ; 2010 4F 10 H ~2013 /- 3 H

CRDS-FY2014-CR-03 MIATITBUE AR ZRATIREEE TRt Y —

51

ik I



G-Tec#i&E

5 IRILF—DBFOREREMA / N— 3V

q) $h7a—&F@&E (Soluble Lead Flow Battery)
RERE, Ka A Moy 7 v —FEiH,

- ZREHERE L BEXT AT I v T R

CHEERET M) T L= TRV I
- WFgE#E A ;1,986,308 KoL

- WFSEEIRT ; 2010 42 9 H ~2013 4 8 H

Inbo7uyxy FOREEZEHET L L, ROL RS,

S Tuves M) —y— (ZEEE) . %9 Tuvas b TK¥E T
Ve b THIZEFT; 1 7RV b Lo TN5,

- R (17 vy =7 N OGRS LEEEREES) OMERIX. {83 ; 15 B4R
[R5 13 86B3)  THFERT ; SH&RE) 72> T3,

- WFgeE X, 500 T RALIN ;15 7 a7 | (500 5 RV ;2 7y~
J R Lo TNA,

- AFZEEIEL. SN ;183 Vuvx7 ~) 3HE#E 4 a2V ) Lo
Tb\éo
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v. B
EREf | 12OV T, TR 1l ey RN STV A,

a) mImTEEEER (High-Power Superconductors)
EHTREO EHERE TR 2 2 R OBIRER,

c RS ) v R Yy

< HPEREES . ) — A v T A NS K
- WFgE#E A ; 3,828,075 Rib

- WFZEIIR ; 2018 4F 3 A ~2016 4 3 A

b) w5k (Semiconductors that improve Electricity Flow)
i E BN 2 RN HIE T 2 A A v F o 7 HHRELR,

- SRR o YT o

CHPEREES . ) — A v T A NS KT
- WFgEE A ; 2,207,291 RoL

- WFZEHIRT ; 2018 42 2 H~2015 4 1 H

c) milERE 7 Y A ¥ (High-Performance Transistors)
FEHEDO AL v F o TITHW D @R TR 2 2 N OE,

- SRR ; T AT X

- EEERERT 5 —

- WFZEE A 5 1,224,998 KL

- WFFEIHIHE ; 2013 4F 2 H ~2014 - 4 H

d) BEMWEH k7 X4 (Transistors for Electric Motor Drives)
BENEY OB NEBLTH NS, B TR A FOE( T ) o LAER R
VAN Y

- ZREHEE , T AT — A

- EPERERT ;. —

- WFgE#E A ;2,950,000 R

- WFZEHIRT ; 2010 42 9 H~2013 4 5 H
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e) /NHTCHEROEE#HIEE (Compact, Low-Profile Power Converters)
ERRBEME S 2 AW/ NICHERI O NY —F V2 — 1,

SRR U T T 7 U —F
C HHERE TRV AL RV RA Y
- WFZEE A 5 1,016,017 KL

- AFFEHIRT ; 2010 4 9 H ~2014 4 2 H

f) LED iUV —=x 17 fr=7 X (Advanced Power Electronics for LED
Drivers)
GaN-on-Si 5K A F A B ORI e G 2 Mg 35 Z & TRk ¥ —
N Z w7 LED H7E B,

c RS ~ VT a—k v YV TRKE

CEEERERT ; X — P ARTF, Va— VT LIRRF, XUV TRE
- WFZEE A 5 4,414,003 KL

- WFZEIR ; 2010 4 9 H~2013 4 12 A

g) BEHFEEHRIL T A F2EK (Utility-Scale Silicon Carbide Semiconductor)
FEHECHEATREZ, R A FBERE AW K= X N T/MEIOY A Y X
570

- ZEEHERS - GeneSiC I 2 &7 X —
CHPERRER Yy a—= 7

- WFgEE A ;2,530,949 RoL

- WFSEEIRT ; 2010 42 9 H~2013 4 2 H

h) &/ EFESZE (Voltage Regulator Chip)
GaN-on-Si R & dREEMEM BN VW2, /NVICE R O E TR RS

* REHERE ; N—U =7 TRRE

CHEERE , v d L A =T a TNV T 4 T AT —, T U
TR

- WFgEE A ;1,650,000 R

- WFEHART ; 2010 42 9 H ~2014 4 7 H
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i) LED H&E )& #i4: (Chip-Scale Power Conversion for LED Lighting)
GaN-on-Si PR L $RtE S 4% AWz, LED Ao/ CEmzh=Ro s 715K
HhAEE,

CZREE T A AT AT 4 T KA AT

CHUERERE T Y = —A v X —F v a TN, LT ARSI R A —F Y
a L, LI —TRKF

- WFgE#EH ; 3,439,494 RoL

- BRI 5 2010 4F 10 A ~2013 47 A

i) LDE H% ¥ X% (Metacapacitors for LED Lighting)
K=o R b, @, PN BRFEMO, ¥ /30 % 2 iz LED HE 2 #ER,

CZECHERE . = o — T — J TN

SRR oo BT RS, W) T =T KA L—K
- WFZEE ;1,568,278 FiL

- BFZEI ; 2010 4 9 H ~2014 4 2 A

k) BHFEERARILT A FER T P A% (Utility-Scale Silicon Carbide Power
Transistors)

WRD NT P AB LI L =R F % 50%LL LR ok A FHR
WHNT UV ARE,

- ZREREES , 2 U —

- HPERERY  AB B, WEENIEFT. S — AT A FMNLKFE, NTU—L v T R
- WF5EE A ; 5,600,003 KL

- WFZEEAR ; 2010 29 A ~2014 4 4 A

InNeo7uyel NOFHBEEETLE RO L DI D,

- InVeg b —F— (ZiHER) X, X7 e v=s b TR (B3R
MEIASTe) 47y b Lo TWNA,

- IR (11 vy =7 FOZFeHEE & EdEgRs) ofrkix. T3 15 #E5)
[R% (BfRMEESZ&te) ; 14 B8B3)  THFZCAT ; 18E8) L 72> T 5,

- BFZEEAIE. 1500 T RALKN ;10 72 ) 500 F KU ;1 7edx
7 M) EloTWA,

- fFZEHARIIX. [3&ELIN ;6 7uv=2 b 3HEB ;b 7ny=s k) 75T
W5,

CRDS-FY2014-CR-03 MIATITBUE AR ZRATIREEE TRt Y —

ik I



G-Tec#i&E

54 IR E—DHORZERMA / X— 3y

M. &SI &‘E
ARPA-E OrEAITFIZHOWTIE, KE 2L —%4 TARPA-E FY2010 Annual
Report] OHFT, DO L5 ARSI THD (K1-1)

- ARPA-E OAHVME,  THFFEATI BB C & 2 HFTHY = 1 L & — Hhly D B 58 % itk
T5H] ZEIThHD,

- ZDT=OIZ, HINKEAE (technology readiness levels) DXy T [H A&
Al (TRL2 ; technology concept and/or application formulated) | [H:ff#f
& fFE (TRL3 ; analytical and experimemtal critical function and/or
characteristic proof of concept) | KT [HIirBA%E - 3UE 28R EE (TRL4 ;
component and/or breadboard validation in laboratory environment) | (Z4H
Y3r7uer=7 b, Wbwsd [BEOLR (valley of death) | IZHH BV =
7 N EEAICSEET D,

I HIZ, KESFHMAERE [Report to Congressional Requesters, Department of
Energy (January, 2012) | IZBW T, kD X5 it REINTWD (X 1-2)

- ARPA-E |, =X —ERFR/NPITET LD R (basic science) DfH
W T, TEEEERI LB OfEK (research beyond basic science) | D
W E BT 5,

- MAT, =R X == « ATV —F, BERizik - =32 1X—[5HH
PER . ABA =X —JRR ERprET 5 [ RV 27 ofFEE] Tidn, #E
FEREM TS SINEE 2 TNA U 27 O Oz BT 5,

T bH, ARPA-ET T 27 &+ & CREEM TS NEE R, HFFE0)H B
(28 DRI = R —Hi ] OB Z AR 2R E ZH - TV D,
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O ARPA-EQIRR7OVIHMS. M EHIADME | M EHBEORE | RU
rERSIRA TO RS- BE | OLANHBLE LD,

OIVRAIHBIET, RARLENZEHBONM "EOR"ICHZTOVTIM)
ZERNICKIELTS,

2010EERRO7OJTI7MER

] 10 20 30 40 50 60

HERERR
HEEENY \l
RRBERIE PPN

HmR-BiE/ MRERRE J’

iM% BfE/ SRR

R

vz gt/ wwnn [
YRFLRIE/ RIER
Y27 LEA/ HRER

YATLEA /RiBE

(H82) KE T4 JLF—HTARPA-E FY2010 Annual Report]IZE D% JST-CRDS AMERL

B11 IRLF—SFREAEROMER T LKA

®ARPA-E}. HE¥RHMEL TS TEiEde ) TRL< TSEHELIEOME)
EREHBRELTVS,

OJAIATTET. 7077 L8RB (TRNF—HNE-BEMEIRIF—RK.
BREX-IRNF—ERER. LEIRNF-RK) PERATIHCEME
MREZRISHENEES,

[ Pre
% 2L, ]
IaNF¥-EEHREER
—
IANE-—YT-EEALTINE—R
EVRS

ERHE —> BEHR —> GHRRE —> HHELI —> ERNEA —> EHEA
SINREE SRR

(H#) K E L i18Z& R Report to Congressional Requesters, Department of Energy (January, 2012) J|[ZE D& JST-CRDS HAMERL

12 IRNF—SFHARMEROMEMNITEHRE
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V. IREEOHE

ATEICE &=L 912, ARPA-E 13 [V 27 0NE$ & CHEER ClIchio N #E7:
WFZERIBE R 2 8 2 FfTi = v — 3l ) A BHAMIICSEE L, Wb b THF5ER
D DR | ZBZH b3 28T, BHEREH A/ _R— 3 VTR
T oxEIZH S TN D,

Z D72 ARPA-E 1%, ZOMERENRAMREET D4 L LT, LT OfHMEi%Z &
HLTW5,

- ARPA-E OB IRT'm V=7 b~ TRFEE ]
« ARPA-E OFIR7 =7 b b0 TH¥]
- ARPA'E ORIRT v =7 b~ [AKEE ]
HAERIZIE, ZRET3ENCHhREY, HEDROSIRHERBFER I ATV D,

- 201142 H & 8 AoRFIZHILIE, ARPA-E 28 3,910 h K2 U= 11 7'
Vxl MR L R Fr—F v XN EEZEL 218 1,740 77 KV (ARPA-E
WX DREHD 552 B2 DRI BNEFE->TWD,

- 2013 4F 2 HIZARPA-E NFEHRLIZF AR LT —A /) X—=2 g %I v B
T, 7,000 F FA&B U 17T 7 a7 M2 485,000 5 FLEBx 5 ERM
K& (EHD 6 52 B8 NEED, 1270 =7 P TREDOHR X MR
HV. 10 7r Y= NBERAMBICHET IZMOBIR R E % 7= 2 L nwESh
W5,

- 20144 2 HOFE SRR LX—A J X— g %I v FTlE, 9,500 5 KL%
BU7m22 707 MZ 61& 2,500 77 KVEEZ 2 REBEE (BEFED 6 1%
ABZLHR) NEFV, 24 FTud s NTRE— T v IRENBIH SN,
16 7y =7 "PNEMBICHENT MO BFEEZ -2 & NERES LT
a3

ARPA-E ODFHEIZL Y 7 ey 27 F~DORECEHEDOE X N R4 IZHER L
TWAEET DR TEI S,
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V. FadSLT4LY 48—

ARPA-E X, A/ RX—=2a &b lebd g URT « A A F 7B O ILAET
7% (U A7 @3 & CTEEN CTITRHC IR EE e HFFE I BRI & 5 HopR) — % L %
—HF) | ZROHT o, [V—%—0 “BRXNH” | 2EBICER LTy
Do

HARMZIZ, ARPA-E O A S 70 7T 55 4 L7 X —I1Zx L, DARPA |Z
R LT THEP LTV A L MR 25 LTS, ZOREFR, 74 L7 ¥ —
NTFET AT, WA T 07T AR H ER-> TV,

W97 v 775 2k, EEEEN ST 4 L7 =T 5, Lo T, T4 L
72 —F THE L 7e 7 0 7T MEREETH M) ZEE L TERALTEY,
ZDTHOEE LT T ORI E SN TN D,

s TRLF—BREH OB E T T o S
* ARPA-E OFEXIG L 72 V1G58 LT=0F9E 7 1 7T LR

C TR EEEAR. BANREREETO, DL b 6 8 FICTED T RILF
— B DR

TR T AT AL S R ORI R D T RE
- FA M OPEZRENT R 2 i FE D HI R

s TRALF—ZONTH R EL—ODHEIRICK @ L, ZOMEkicEEb 5 A
W CHEMREEE2ATHZ L

a7 LT 4 L7 2 —OFMIT, 3 FEROEHT E L ERE LTS, &
FLERICHRIG L, BEFESEER COEBRME AT 2 MBI BRI T
W5,

2014 9 ARFRT L6 4 DT R T T LT 4 L7 X —NEHELTEBY, ZON, F
R 12 A DB EFEEREER COEBRREZAT DA L 72> TS,

- 7= R AtfEit; Superprotonic DEIZEE

- Vx—Y - dofiit; earthCell DAIZEE

— <A/« ~FAflt; Applied Photonics DRI
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- YVaFHr e N—=p AL Azure Therapeutics & U8 Gnosys Cousulting
DRSS

- 7747 4 vV AE A Envirofit International } OF Solix BioSystems
DRIZEE

- F~r - I L AL, Glycos Biotechnologies D AIZEE
- Var - LEUEL;, BT L MY v 7 TOEBRR
A —=F =z VAL, XTIz r R v TOEERR

- V=X IIARF L aF AT R T ) nP— AR UK T LT
DFEFREER,

- B - U wiEi4: ; HRL Laboratories (Ah—+A > 7 & GMMA IR A3 2 0284
) TOEKRBR

- Va—-a—x )7+, FoH b T A F—KRUBASF TO¥BR

-y vt Tav i —Y AT 4T 4 v 7 TOEERKR

ARPA-E 1%, [EXE#MZEEZX T 070707 %—0 “BRIEN” | %
ENTZET, A/ RN—=2a ANIORVPDLEMIIEZ @R L TV 5D,
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VI. 7RIS LOAE
ARPA-E ODHHAIE, NA VAT e NAXRLFT TR T 7 T AT DTy RS
7T 4 ATH5H DARPA # HEKRIZHANL THNTWSD, 7272 L, 87w 77 4o
INGEZOWTIE, MR ET DY A7 NI D=0, B O AZINZ TN 5D,

- ARPA-E 73%f5: &3 50158 ) 2 7 1%, DARPA LI k&< #7225, DARPA I
ERS EOWHERE] 23k T 5 Z ENAMTH Y . ZDTO DI Z e
UTT— V22 %, 2Tkt L, ARPA-E TIIMFFEAER D T /1 —738 0
FASRAIH ] IR D BENDH Y . G X MR 2R L2 T — <38 E
RO BID,

- Z0=®H, DARPA Cli7n /I A~%—Y%— (ARPA-EDT 0 /T AT 4
L7 A2 —IZFY) MBI ey MEEEZITO OWIx L, ARPA-E i1 14
HMEMAFICL S L E2—FA ZI0 ANTWS, 295 L TUUMNBEME DL
HIRE &2 #% 7= EC, IREEBORGEZ T 0 7T LT 4 L7 X =03l LT\ 5,

- AL a—% AT S 2 LT, T R Mt 17 E o CHEAMICS
HIREELRNT D ENARRICR S, — H . EHROFEZEMR LTS &
(g CHEFEDO SRR E ] BTNV HERET D,

- ZZ T, ARPA-E TIF LRl S 20 2720, AMIRMZIC X 2 R K5 R 2
Tur T AT 4 Ly A—CRE SN ERET, TRMIRE R 2 T e A=Y R
FIZHHTR L, BEEDHGLET 25613, BINEAE GHEPNA ~O RGHEO
JeAfiE 2 A6 R 9 2 il 7 £ & Riil) 2 TS ) 72O OAMA LI TN 5,

T b, ARPA-E 071 7T AAFEX, DARPA OHHAE AL L, Zhic

AL E=2—) & NEMEAE] 2R EZR->TWDS, 29 LA %E
4252 &T, TARPA-EDT 07T LT 4 L7 X =0, TiGERLa A MNgig )
BEELOD, WY A7 K ONA A7 @I T 57200 “BRIEH” | %
EH TN D,

ANEFFARIE, THRZEAZ (Funding Opportunity Announcement) | (2%, 8
FEREEZ /A% (Open Funding Opportunity Announcement) | DOFSHANHE S
NTWa, BIENERELIEEL-7a /I8R50 0 L, HBHITT L
— ARG e LT AGEE L TAEDSIT b,

ARPA-E 13, ZOWFEHAZEEZ —EMMEICEmRT 52 &2 ERITEL TV D,
PRI AR RNIRGL L 70 D720, BEILL, #7077 057 4 V7 42—
DY T 0 7T MIBEET 5 EE - T b,
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VI. 70735 L0DERE

T T T BANGEETVD, BRI e U7 M ERE L%, ARPA-E (X, JFAIE L
T rHAUARORE X T, ey’ FEitd & 88 MHERN (Funding
Agreements) | IV DO L TWD, ZRTITER BEEC~Y A VA R — 2 35EHE
POBfEICEZ AT, ZERRBEIDL USRI SN E SN D,

DARPA L [AEEIC, BFEZFINCHOWT [ZDMoE| %17 5 #E (OTA ; Other
Transaction Authorities) | Z7EH L7k 2B O N AIEEIZ/R > TV D, ¥R
DA N O & e 5 E SRR A ) OISR ET A Z LT, N U R
B7a Yoy NONRMHEELZE L TWD, D7D ORN, DARPA O~
ZBEIL, LTORTEHINTND,

- BeMnRNORWIE, Tu s T AT v =Ty e MREEE DR
EMVRESND, 7Y/ bOYRAHEELE L, BEROHR (L2 X 57
D, T4 LI Z—OEEEIFICEEL, D OoEEOEOEE L 225 &9 T
INTED HILD

- BRREORILE LT, Hiff, M, Yuevos MEBICED L ZEET
VAR D UENET B, T ORISR s % Tl S HEE S 5 e
LT, SMZFER 4 A 72 B I S HEEE S LT B,

- BURPCIR, SR ER IR OREMBECa VT 0 77 7 — LE
TRt T DIRH DB STV D, EEEBORFAICHIIRIZE . Sk, W,
BH EOIRNRIRER A RET D ENTE D,

ARPA-E Tix., [T E (Quarterly Report) | & [HIZEFEIE (Technical
Milestones) | (ZHSL< vy =7 MEHEMTOATWD, BAEEEEIZ, T8
B & [HisHE A (Technology to Market) | @ 2 DDOIEHE ) BAERL STV 5,
INLOEEICESX 3y HEIC T r Y 7 MEBENFME S, M EE S &
Wz I7m v MEgED R (Go/No-Go Judgment) | 23¥|rEin s,

PR EICRE S s BRI, R I TE & 002324 (Funding Agreement) |
RO TEEET, B RE L ThND, £DHIZ, ARPA-ED [7m /T A
T L7 A= THEINHEHEER Y v 7] O THEEAHY R Y v 7| O 3473
F—L&720), Tuvzl MNFEE E ORI HT=D, 3 ry HEOT vy =7 Lf
B PEIZIBNT S, BEORE LB KERGEIX, OB IEN AIRe e s & 72
S TUW5H,

FHE L FZ OB BRI ONT, DBNBZEEEE (F—X - 7L - n3In
NAZ B ML 7,310 7 BV T&RRE, SCEZEGICHIRITEE S | £dfr, M8, &k
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P ORGSR E B N—) | BN E— T B,

PLEICE L7 & 912, ARPA'E TiEfemi, A%, HHOZAZAOHET, 7
BT LT 4 L7 A CEEREENRSND, 2O LIEWN#AT o Ly 2=
5 D%, ARPA-EICEBWTRIEIND D L. ZOBRDF ¥ U 78R E LT, FEER
RE R 7 ECIER T AMEN N D Z ENRERA BT 4 T Lo TWD
Do
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2. 3. 3 BHEADEXREH
BIEE TICE & OT-HNED S, ARPA-E OfIEFIT E&ENT. (kDO X HITH->Tn
LT EDTND,

- ARPA-E OJHV M, [HFZEHIHI BRI 8 5 S i) — % L —HR O BASE Z{le k4
L1 Zllilh b,

- ZORDIC, BIRRAEOKST TEITEAI)  THATBERIE) RO THIR
BT - BIEBRIEREE (YT 570 Ve s b RIS KIET 5.

- BRI TIE e < TRV LI O Zxtg E L, PEES B ClrIshin R
72 IoNA U RTITE] ~DXEEITH> TV D,

T72bb, ARPA'E X [V A7 RNET & CHEERTIIISHREE, BB
o HHF = XX —HAT) OWFEE ‘T HEEEZH > T 5D,

ZDOLET, 25 Lz INAURT g XA FTHRIOILEEFIE ) 2RO T 72012,
() —&—@ “BRET)” | Z2HEBIIER L TW5D,

BREIZIZ. ARPA-E DAY 7 a /T L5 4 L7 X —Zxt L, DARPA (28
Ll HER LT~V Ay MERR) 25 L T05, fERELT, T4 L7 F—N0
TEI AT, MAIM T 0 7T AR ER->TWDE, T4 L7 X — 20 TE#LT-
WMoe7rm 77 MERERT LA Z2ELE L TEHLTEY, 20700 FE LT
LLUF ORESIRRBDRE I N TN D,

c TR —RIEOF R E X TR

* ARPA-E OREMR L0 VGLHEB LI T 1 7T LM

<RI, PEESR. BB T, D b 6 FE~SEIZEDL TR ILF—
25 BF DR

c TR T T LRV A S RO R AT D BT RE

B R OBESRE T D im B D&

s TRAF—IZONTA R E L —ODONEIICHE R L., £ O b 5 IA#
THEEMRRELZHETHZ L

CRDS-FY2014-CR-03
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RERERIC RS L, EEEBOEER COELGRBR L AT H A BELBHEH
TWb, 2014 FE9 AR TI6 4D 70T T AT 4 LI X —NEELTEBY, ZON
D 12 A PEEFEPELENR COEBRREAT DM Lo T D,

T b ARPA-E X TE BN 2 E 2770 /T 057 4 L7 Z—D“HF|& 17
EIENT LT, A _— g O N A IR 2RO LT 5,

INHOMYHAE TR E A 7 = a3 U EFEOOT DA & L CEEf
L7=8%a. RO KD 72 FHE O B B,

1) F& LT, TE#ENE BRIFFRBEORERZRE) | 2 EE < [5E5E) (o7
SZEZHEfELTWD,

2) ZozHiz, TEINBEEORAI ) TEAMEEOREE] KOY THFFEEREE T O R
B - BE) ZHME L0y hEEAMICKEL TV,

3) Ia T ITALT LI HE—0 “BRIXI bl 4/ "= a O RND
(NA U RT e A~ F 7RO FLERFZE | 2B ONH L TV 5,

4) ZDRDIZ, Tur T LT 4 by 2 —L LT, EEFBEOEEN TOEGRR
EETOLMEHL BT LT D,

bbb, FEEHMEMEZXT-BRENZHW., 4/ X—2a & 672 59 i
TR E L ZAUCES SRR INZ D 2 L TaMERHIE~ L 27 F HELY FHA A3,
TRV — ST R R D,
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2. 4 EE®D IITRLF—FELVH—]

TR =SB OREEI T A ) RX— g AT RIT D SEERAEGEA & LT, EE
TARNNX—IFRESHEPITET D [V —FE%+t % — (End Use Energy Demand
Centres) | Tld, ffEEALFIRE LT Ve —FRREREHAINL TV S,

BARRIIZIE, BRBICITEN D05, S B/MICH D emf F 2 it gic [=xL¥
—DFTEEY A ROt 2435, 20 BT, A AE VIR 2179 =
T, YEHEOEZREmED, TXLX—V AT A~DEANEZEL TN,

TRNAF—FHEE X =BT AWM MHADOFEME, LLFOIEB 24T T, WL
BRlZFE & TEHT S,

ECYN T QO

- JEENIRTL K OV
- TRIVFXF—EBHEEOE Y g v
- TRAF—FEE Y X — DK
- TRV LN D TR

» AR D FEA T
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2. 4. 1 BARBRUEE

TRV —FEHE X —F, BEOZR VX —RE XX DANT 7T 47T
b2 [HEEIFRSE - =V X =57 1 77 A (2002 FIZAZ— ) | 25T,
TRV —FFENRHE L7 AF9E I D fA TV B,

2010 FFlcRFEINT XX —T a7 T LNIET 2 EEEFEm S R L& &
(Report of the International Panel for the RCUK Review of Energy 2010) | . &
O 2011 4 3 HIChfe S e TEEIFERR - =RV X—7 177 b e fLF
—EHEH Y —7 v a v (RCUK Energy Programme: End-use Energy Demand
Workshop) | D#EE 2% T, LT OEH#IC T 2011 FLRICRIL SN TV D,

- WEIL., 2008 FEHEDORELEEET THIEKIERR LT ZHEH &4 . 2050 £F TIZ
1990 %ttt T, 72K & 80%HIE T 5] ZEEEDH TV D,

- TR —FIELEIHENEE LT U A (2010 47 HIZRF LTZ “2050 £ %
TOREE” ) IHE2IX, T TmRxX—5EH A2 26~43%HIT 5] = &
Z)S“/IZ‘%:LZZE 60

- 2O T X —FHEE 26~43%HIHT 5] LW OO TEWEELZERT HIT
X, BAR E R AR A ) RXR— g VAR EB LRI S R0,

- ERRITIN A2, 2010 IR E SN XX —T7" 1 7 T AT 5 EREFAL S =%
NEE] o, TEEOKRE BEERICIET RV —FEOHIE A X H
ThHY, ZOODOHERE L TRV —FHEDOMIE 2@ XREThHs] BD
st Enz,

- I 5IZ, 2011 & 3 AICBE ST TEEMFESE - =X —7 vl T A &
KT NF—FEHY—7 Vg v 7] T, TRAF—FEIZOWTAERESLL T
WETREPIELE LT, 4 DOMENARIIL TV A,

- @A, T —7, RBHF LV TO—ESIERE D FEEN
- w7 ¥ —MOEMEHAAEERZEE 2 TR AT A
- ICT Zi& M L 7= #efEE (operability) . illf##4 (control) . i (visibility)

- BRI R OMES: ; (aas, B7. Z2AoE (upgrading heat) 7¢ &
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- INLO|EEZIT T, TRNVF—FEICHT HME LT 572D O &
LT, =x Vv X—25g5et 24— NEAINTWD,

b, =3 X =8 4 —d, 2T —OFEI A NOMIREE R T D
T ETREEN A ) N—va AR L, REORRSR L B ERERICHER LT B
IR A TS D Z L PR TE D,
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2. 4. 2 FIRERVEY
KEPBEREN A S N—a VBRI AE L TEA LRV —FEE
H—|ZONWT, ZOIEIFNRL RS EFE L DL L, ROLHITRD,

I. IRILF—FEHRRODE Y
HEMFESEIL, KRB BIEDOER Z FHE & T DR HIT A X—a 2L
537201, WOLH 7 TmX VX —FEWIEOLE Y a ] 2HIF WD,

1) =V F—FE T, MR AT L0Rh54AEEFNTL 5,

2) Lo 7T, k72— 1I2ERHL [FEE < &) 72 S oEpIEM o @b %
INTTDUERDT T —F 720 Tk, TOFEEEZTRETLIZ ENHMLLV,

3) [FE - V—ERX | R Fa—X ) ITFRLLET e —FBRETHY, =
ANF GNP O REHBICE L RBEREZ AR L LI F— 2 1D R F—7%)
o, InITE MFEE - - X0y N —RZ AR 2deE, EEHLTun
SEHABARD BN D,

- R L HEE - —E AL LT, B (Structural Materials) | [&
5L M4 Tala=4r— 32 T #F A (Thermal Comfort) |
(& N OVEWE ] 72 ENET HN5,

- BRI S s Ra—2 LT, TR MERE THE) Teg T
Bl TREROWR THIT) R EDFT LR,

4) FRITEZ D720, =R F—FEE ¥ —F, LT ORFFIRE & B gL
BSU, REC, PRI, SRR 7RI Y L,

- EA. Z—T 0 B LUV TOEINEL & AERATEN O ALEAR

- #5245 (social practices) N RNF—FHIIKIFT A /37 k

BIRV AT KRBT D17 Z— W OB EAER

- TANF—FREICE e b bR, EE Y

- TARVF —FREO KR Z TR 2 SRR DA 7 Z

CRDS-FY2014-CR-03
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- EafEME (operability) . I (control) . fRFEME (visibiity) %[\ E9 5 ICT

- FE Y- RELTO [ZXAFXF— 51k [ZRAX—i7] [TRrF—
) . KOS OUGEIZ AN D THRHR o8 )

THRAREE LS —E, [FE PR R [y Fa—2) ORATIR
VR ER L, B X —ORE AT [V AT Mkl LTOTRAF—55%)
ERFEL. Tk ICT SOBEHRNE 2 S CHB LTS S L 2 HIEL TS,
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I IRILF—FEEVE2—OBR

AIEOE Y 2 O F T, FEY A ROMEEZ#RILT DAL LT, =¥ —55
v =B NS, REWESE - — VX —ET e T A6 0 3,000 1
Ry REBZDEEITINZ, FEERONR— M —2PHE L 1,300 TRy RO&E4&%
HEIWZ, 60D —RNREINTWD

KGN, BAID 5 FM O E%@%%éﬂé

i. 41/ R=23V&IRILF—FEHE>S2— (Centre on Innovation and

Energy Demand)

(w7 AKFED “TXAXF—&BIEHE | [ FzAX—KFD “A4
NR—= g VEFHRFREME S AT A7 | KDY Ty 7 A7 4 — RRFO “HES" |
D EE N R EZFHTIEL TV D, TRAF—FRHAE 6T A/ X— 3 D
FH e HfE L, UTOREICHEY A THD,

a) TANLVF—FHEOHHZ GO T A/ XR=2a NI EDROIRZATRD
D, EOXHITLTAEENR, EDOXIITIEN > TV DD (understand how
different types of low energy innovation emerge and diffuse in various end use
sectors) .

b) THXNLF—A ) RX=Ta b0 b lIRTHITE. £ TV D N

(identify how more rapid diffusion can be achieved) .

c) MBLTHZINX—A ) RX—v 3 F, TRAXF—FHELOREPEHIZ, &
DEI7A 7 bELT-5T D) (assess the corresponding 1mpacts on
energy demand and carbon emissions) .

d) EEO=ZRLF— fgk REBOKIT, D XK SIS X ) (provide practical
recommendations for UK energy, transport and climate policy) .

i. IRLXF—&BEKEEERELVF— (Dynamics of Energy, Mobility and
Demand Centre)
[ AL —KFD “/H:/\h“’ & BREET | OMREEDRIRZHIE L TV D
e [E O R AL B AR A e ﬁ‘éixlvﬂ?*%ﬁ%@ﬁiﬂé% Hfs L. L/LT@a%b
I A TN D,

a) BRx72BBICEBWT, TR AF—FHEEZ ED L ) IET 5 D) (identify and

explore new opportunities for demand management at different scales) .

CRDS-FY2014-CR-03 MIATITBUE AR ZRATIREEE TRt Y —
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b) THXNAX—FTHEHELEOLHIITHIREL, ED L HIZEEHT 5 D) (achieve a step

change in how energy demand is understood and managed) .

c) MDOEDIZZR T —NHMEZ72 5D (confront fundamental issues of
demand: what is energy for ?) .

d) =RAF—FEIL, EOLIICLTEEN, ED X HITE(T D D) (establish
a vibrant, interdisciplinary, internationally significant, intellectually exciting,
policy relevant centre capable of tackling fundamental questions: how are
patterns of energy demand changing; how do they vary, how is demand built
and how it is reproduced ?) .

e) FEEOKRFBEEERIZIE, EOXI RV —FEEHRNKROLNDD
7> (involve and engage policymakers, businesses, regulators, NGOs and other
stakeholders and bring disparate non-academic communities together to
explore and develop styles and strategies of intervention and demand
management to help meet the UK’s greenhouse gas emissions targets) .

)%ﬁ@ﬁﬁ’ﬁwf PEFERCHE 722 & OERIERI TIER < & AT AR % %4
EL, =TRNLF— ZEHLTHIZEE THIZZWVWD ) (make a
significant contrlbutlon to the theory and practice of energy demand
management at different scales and across sectorial boundaries) .

g) LFFio7ed Jégé:iﬁé [EERITTE ORI, AT B R, [ERRERE 2 B3 5 55
ZRESEL TCWVWIIWZEFETNIEELWVD D (provide a platform for
interdisciplinary research training, capacity building and strategic
international exchange, collaboration, influence and insight) .

ji. 1>7Tv>YFt£24%— (UKIndemand Centre)

(o7 0y VRFEO “RETY” | [IX=ZRFPO “BHIY | [J—-XK
FO CBREREFE ) KO 1) T 4 o H AN NREO “FRgEalgErE” | O
BEDNBEEZMIEL TWD, EEHERTHEHIN I =X LF =RV RLF—LH
#RIAEL (energy-intensive materials) OHIE A B L. LA T OFREICEY LA T
W5,

a) MBI TR AT A2k L LTRA 25, MEROT R ¥ —DEE
AL E D 72> T 5 D) (analysis: mapping current and forecast demand for
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materials and energy across sectors) .

b) BGORLEIZHWME, ORI OFEMm, BE~OEEERKIXE 5o TW
% D7) (undestanding: identifying the products which drive material demand

and examining attitudes towards product lifetimes and purchasing decisions) ,

c) BRXLMEDOMBNRLEDLI LT, EOXIRFBEN LT IND D)

(innovation: identifying the benefits of materially efficient design in
construction and exploring opportunities where manufacturing processes
could reduce end-use demand of material) .

d) EEPEEIZED L D REH 2RI, BT L0 FOMEREEHT S
R AEFEND D) (delivering: using the techniques of precedence studies to
examine how innovations in UK industry will influence energy demand and
predict the conditions under which purchasers and businesses would opt for
material efficiency) .

iv. FR&EBRLBIRIXF—HEH L > 42— (Interdisciplinary Centre for
Storage, Transformation and Upgrading of Thermal Energy)
(T4 —V v 7 RFD “ZxXF—T1T%" | RO [b—Re—KFD “EX - &
T LF | OMFEENRREREZRIE L TN D, SRR EGERY AT 2A0OEB 4 B
L. LT OBBEIZEY A TN D,

a) EoThuIthamy, S, ROWRHEIISEANAIRET, T A R LU 2y
THDHENRIR AT LA FEBTEX5DN (develop a portfolio of socially,
technically and economically viable systems that deliver heat and cool with

high efficiency and enable this target to be met in a cost effective way) .

b) MY AT LOBEANZNEL ., FH R ORINTORLEICE W THE LT 1)L
FoHBHEOHIEZEZ b6 TITIE, FHE A7 7, ROHEHIRIcO>WTED L H 7%
DTV AR LB D DD (create a robust roadmap identifying business,
infrastructure and technology requirements to accelerate implementation and

achieve significant end use energy demand reduction both in the near term
and to 2050) .

c) &9 T HuTME < DERM 28 2 T ATRE e R R 2 2k T & 5 D7) (provide

exemplar solutions applicable generically in more than one sector) .
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V. BYEHEAFEHEM I RILX—FIAE > 42— (Centre for Sustainable Energy
Use in Food Chains)
[TV REFED BT | =T AX—RKRFEO “Figrliett” | KO
[(N=I U HLRFD ICFLF | OMREEDN R EZHTIE L TWD, SRR e
MR AT AOFEBEZ B L, LTOEICEY #HA T A,

a) EYNEHIZE T 52 =X F—FHE LT 2R TEL L. EOXokbD
72D 7> (idetify optimal ways for reducing energy use in food chains, exploring
a number of scenarios to consider different configulations of food chains, UK
energy prices and policy decisions) .

b) FEMEIOEIE(LPRET XL F—OHIBIZ LY | BYEHO =)L X —FE L
BT 2 Eeffr & 1%, Ep X 9 7 b D722 D) (investigate technologies for reducing
energy use at all stages of the chain, by optimization of resource use, or by
lowering the energy needs of individual food-manufacturing processes from
thermal treatment and pasteurization, to mixing , baking, drying, cooling and

freezing) .

c) NRAHFHFRZELORHE TRE 72 AR TE ERRICIR & L 72 BATEI O 2 k0SB i85
RN F—FEIIEZ DB EEZ D, %I&Uﬂﬁlk LOUIZERT D BRI
E D7 o5 TV DD (consider both corporate and individual consumer
behavior alongside other factors such as changing demographics and
increasing awareness of sustainable living on food consumption trends and
how these affect food chain structure and energy use) .

vVi. IRILF—EE >4 — (RCUK Centre for Energy Epidemiology)

(=07 =T 4Ly y vy RO “TRXVX—&BRET | OFEE N
BREZHIE L TS, TRV —FEZZER T OO T A0AIH %
HigE L. AT OMEICERY A TWD,

a) #M., AN, YAT AL, A7 TIZHADL TRV X—TEO KT — 2 T
WFEZEMT 22T, =XV F—FBEEHIZBIT L2744 L7 MIEZ
% D) (precipitate a paradigm shift in the way we understand energy demand
through the development of new research methods and tools — specifically,
application of epidemiological methods to large, linked data sets on energy

demand across sectors, people, energy systems and infrastructure) .
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b) AN, ZXNAVF—HE, BN AT LOMOBEHERM AR Z, &9 THUTB#E
5 ENTE LD (understand complex interactions between people,

energy use and systems of technology) ,

c) A EIEDER A WREICT D, BUR, fits, ®an, —tv X X7 L0
A RXR=2a VERTTEDIC, EOXIRFTIRET  ABRMEITRD D)

(provide a step change in provision of evidence to support innovation in
policy, markets, products, services and systems to meet carbon targets over
the ctirical coming half century) .

6 DO H—DN, 3B —NHE - -t R L [ Fa—R] |TFH
HLUZME 2R LT\ b

A Ty Ry — FEERARTHEHAIND =RV — LR R F—%iH
E R EE O BT

IR A AT RN X —UWEH X — MR REGERR Y AT L DRH

- BYHEE & EFNI T 2L X —FH ¥ — @R BEER Y AT LADOFEH

X5z, FEE3tyZ—0 MAA, Z—7, BF LIV TOFEMNER L ST
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