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wm) WS, e R AR E R A X, ok B e 3 E T A
X IRE M R E & REIE AL B it iR R A @4 2R A K
B HER, THEA%E, I FAMETRIEFARELE, T
ESEIAAEN T 2 BN, B TT R T #os A R R B R K
BRI R R, HERA MM AL (Enhanced Geothermal System,
EGS) ZF| fl TR A F BT K T 5 H e 77 JF 30 78 0 TF RAR S 1 i
A BT Z A THA RS, (REEIABFR) T H 892024
FTARBHEA” FHEHF EGS?, EREEEZAmRKENTHE
R, FKRA LK # A WA TR ot s R AT g, HRA
BE AR E, A5 E KR T, £ RIED ke SR
25 AT FEE BT AR BUR A A

—. BSPEERBAMARGRKREAR

*E. ZE. 2B, BRMBEAFNLEERAITRET EGS # %,
FELT AR KR EN, B oREZ KR NETH EGS T#
Bi£30 0, EHEIZITHAE SA, BRENEEN 122 kK.

*ERARKFTHHAXEF A EGS WE XK, F# 1973 &, %
/€ #£ Fenton Hill 22 7 EGS T # % 7 # . & £ H 7, = E £ EGS
77 W B, FF & 7 RaftRiver 1 H . Newberry 51 H %, H & Raft River 3
BAEXRKREATE, Newberry W H EEHRE AT @£ EHFA7].
2015 &, = E @R # (DOE) B3 T “H e sl FBEZE & 7 (FORGE)
TR, BEE AN LR R TR T s B RE R UL R AR

! World Bank.Publication: Geothermal Energy: Unveiling the Socioeconomic
Benefit.https://openknowledge.worldbank.org/entities/publication/d63d3c50-2bd0-46d7-a94d-999c6b0f359¢
2 MIT Technology Review. Enhanced geothermal systems: 10 Breakthrough Technologies 2024.
https://www.technologyreview.com/2024/01/08/1085112/enhanced-geothermal-systems-renewable-energy-
drilling-breakthrough-technologies/
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2 A, DOE E4 8 A 7 MR & T E & # =35 7400 77 5 70 09 % B LA
W EGS W E Fu v i B M3, B F 9 A, DOE X & xf i & % i X
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FHERERE X FNHTETASEERRTF L (CUSSP) #HAT R
Bh, 4 RIITRFT EGS WP F 45 A &M B . MR IERERT 5T LUK
T & T AR 22 ik i T EGS R W& ms A%, E4 11 A, DOE
SUE A 4 FORGE # 13 A~ ESG TUH 42 ¢ 4400 77 £ T % B, % Bh#f
K77 [E 38 B TE N R R TE S AL, T E K RO R L
Lh, BRI EANMAATREFLN S EEEERRE, TEAW
fB R T F LR AR A S,

MMER ., BAFT, B, HEFEEEGS A5 E 7 H
FTRERITAEIF, wEE., ZEERELELZN Soultz T H, ZM
Hat#a 80 #ARKRE, #EiLLHKAMEEITX (Framework

! Office of Energy Efficiency & Renewable Energy, DOE. Enhanced Geothermal Systems.
https://www.energy.gov/eere/geothermal/enhanced-geothermal-systems
2 Office of Energy Efficiency & Renewable Energy, DOE. Funding Notice: Geothermal Energy from Oil and gas
Demonstrated Engineering (GEODE). https://www.energy.gov/eere/geothermal/funding-notice-geothermal-
energy-oil-and-gas-demonstrated-engineering-geode
3 DOE. Biden-Harris Administration Announces $74 Million to Advance Enhanced Geothermal Systems.
https://www.energy.gov/articles/biden-harris-administration-announces-74-million-advance-enhanced-geothermal-
systems
4 DOE. DOE Announces $264M Energy Earthshots. https://genomicscience.energy.gov/doe-announces-264m-
energy-earthshots/
5 Office of Energy Efficiency & Renewable Energy, DOE. U.S. Department of Energy Announces 13 Projects to
Receive up to $44 Million for Innovations in Enhanced Geothermal Systems.
https://www.energy.gov/eere/articles/us-department-energy-announces- 1 3-projects-receive-44-million-
innovations-enhanced
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L b, BEFRT AELE. LAFZE, HFE#£0, Rdtkal.
AAAA ., WEAARFEAMR YT HREHETE, THTHEHEER
10 24, BET LR, 2015 F5 A, TEMFAERHEERE
BEMNLETREENTheaRF4H4, IREEREERETHE
EEIE R I P &2, 2020 4, RERWEZKT efl TREMELZ 2
AN EE, ARBERPET T LH K. 2021 & 6 AFAE E WL

LOCAO R T E A, FHCEEI AT R R KR EE[T]. K SCHUB TR, 2023, 50 (04): 1-13.
2 hEH R AA R, RES— O RERHEERTLIE T 4
https://www.cgs.gov.cn/xwl/ddyw/201603/t20160309 301691.htm
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TR 5 o A TR R, 538 3T 7T LB AR = 4 SR X A 3F
FRHATZ TN ST, AHETE, FTRE. #. B, FFELTEER
A By R B AR B A 7 i, B im e R A R BOR S AT A
TREFRBEAFTE, QF T #H#. HERE, #ERNEF.
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FERRE B REREA R HAGT = H IR EIT R BEA T K
AT . Z M8, BMAFHFEN &, AR ERRAFH
WEBAEL LT ELEREREN REER.
THaRERNAEATE, @8 T REERIAR. ZHIAFA
A, RAHAAEEIATF. AEHETH, g TIHTHRERES
KRR xR EX, PR REZE®R. ZH7EERE, DRFE
TRERAERNET R G, R R BB, IR E,
% ge B AMF o7 E, FIARE 7 R um BN BBV IRUT , TR A
B, BRI KFEREF L RANR TR, K AE B B/ R 4%

L SeRAR. PR ST AR R T % L. https:/m.gmw.cn/baijia/2021-06/29/34956678.html
2 IS, AR, PRG35 T Hh R G SRR T AR B R A dA 0], RARR Tk, 2022, 42 (07): 135-159.
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k2, ERFARTRETHEAR, EETRANEA. BRARE S, £
A R BRI R — A T B A (B R T L A TR 5 R K FHBE K L R
GERERBAMERLS LeHEE, TREALAGHECRAR, X
AR AR RIT &M BRI B A B E A& Hm A ALR
HEDRA ZEAEANEFEAEREEERA LA EFREAS,
AX AR E A TR R T A EERRIALRIR UL
BB, FRERKRKEES.

—. KMt d R, R

FE AR XA NAHEE AR AT EETRAAME
Mo AT EI=EA AR EEER. M. EAFKWEFR, KM
EME R LA T EONER, BREE. RER., niBHENE. i
BEE. AAMEEFEFPOLRIEF RERT. BRI, ZEATMN
A FH R R = AR

1. RN -FE RS e

A FH e TT R ATER, #R R B R A U K R A, BARIZE
AREERERRABRZ, ERECLIAN. ik, HAE—LE g
RAEEXABREEmAPE AR, ZEMETmEARE, @
BRAEEESFE, EARTE, Auh, A HIN A E R
BEMATEEARANRSE, TARERKAET ENTHEF G, A
WHEA IR E R BN ETEEAN L E, Bk A 4R
T A0%HI R E, REAFRERTBOAMIRERAZ —, MAKAFE

LB T 2023 A H E AR ORM R R T R

http://www.casad.cas.cn/mtbd2022/202401/t20240115_5000455.html

2 3] K PH B8 Bt R L) RE TS ILSE 2 https://www.ncsti.gov.cn/kjdt/kjrd/202108/t20210816_38784.html
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FERAAHEMEINELRAEFEE AT RAHALRES K
fE e b, AR BT A e i B OE TR, AT R D Lt A
. FRAR, BEFHETHAMERET G LR, SEENRFA,
HHY HE. EX#HRTHEBME S, fEESRXAERAZ A, &
BRIEAFOEMNE L ER., FEEE. EEETF (FF) | tEfik
BEfP-BBEFEALTE THAAM RS, 5K, £, KF
EXIEEF AR LFNGE. SEREEY., ERMLESR T,
BN ENMEFWIAT TR, 2020 FxEFHEXT B EGEBELE
F (NREL) TR & B E X IS 2 ot A FH i 3 £ 1k 2|
47.143.2%, 3t —F R JE T <4 Bt B b 3 1 50%°

3. £ LM R AFE M

ZEBEATE M KRR EM AR, HEAREHIIES
A, ABABERGERMG®, FERPRNE, BHhaigt®e
HRYEFBRAELRmER RN E T, Al E THEREWNR
HREARESR, BEANAHEMF O EMT RN, DEZHF L
W KR A B (CdTe) WREAMH®M ., FEEM (CIGS) #fE
AP, FmeEFEAMIEME, FAREEENE LB R KRN

LOEMITE . 2023-2029 4 ER- 5 o E AL RO BH BE R T 3 BIR B R R J i .
https://www.qyresearch.com.cn/reports/gallium-arsenide-germanium-solar-cell-p2110662.html
2 Fraunhofer ISE. Fraunhofer ISE Develops the World's Most Efficient Solar Cell with 47.6 Percent Efficiency.
https://www.ise.fraunhofer.de/en/press-media/press-releases/2022/fraunhofer-ise-develops-the-worlds-most-
efficient-solar-cell-with-47-comma-6-percent-efficiency.html
3 BRSLR, ORI A AR PH Hb SR R A S Re TR FE[]. PUAb TR 22243, 2023, 36(3): 471-479.
4 John F G, Ryan M F, Kevin L S, et al. Six-junction ITI-V Solar Cells with 47.1% Conversion Efficiency under
143 Suns Concentration[J]. Nature Energy, 2020, 5: 326-335.
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ARARERTA, bELXHRAR M ERGNLAKRT L, BHE. &
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MERAE. THERAR. BEECHAR. BEERAESE.
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Mg = RESHRAME (GaN) X B, BAIRAEA T M

It

o

! NREL. Interactive Best Research-Cell Efficiency Chart. https://www.nrel.gov/pv/interactive-cell-efficiency.html
2 Jan K, Klara K, Olivier D G, et al. High-concentration Silver Alloying and Steep Back-contact Gallium Grading
Enabling Copper Indium Gallium Selenide Solar Cell with 23.6% Efficiency[J]. Nature Energy, 2024, DOI:
10.1038/s41560-024-01472-3.
3 Wen F Q, Deng Z C, Wei Y, et al. Dynamic Modelling and Symplectic Solution of Coupled Orbit & Attitude for
Solar Sail Towers[J]. Applied Mathematics and Mechanics, 2023, 38(7): 762-768.
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EHE: WULEEHRBEFRE S FENAS SR FE: HRESE
B, WATH E RN BT 46 TR WA A .

(3) RFEHAH

HRERAEE—METHEE-FERFREL & T REZHE
HMERENET BT RN, BAERE. AWFE%MhE, EEHW-F
A EREGHHRENZ RN, BAl, BSERERERABZLEF &
FHHEAT 10 TR, HEET 40%. EAEEREZHEHAENR
BT A S R, BRI IEETT BT RR S B 3R & koK 2 B9 A R A
wIT1E, BEIEAEFAEHRMBEIRERELET E,

2. BMBEKBEER

BRERHEEREE _RE. —REFBEZ BUEERELOCE

I~

! Yang F, Li J, Yu HX, et al. L-band High Power Solid-state Power Amplifier for Aerospace Usage[J]. Electronics
Letters, 2022, 58(7): 265-267.
2 Kido M, Kawasaki S, Shibuya A, et al. I00W C-band GaN Solid State Power Amplifier with 50% PAE for
Satellite Use[C]. 2016 Asia-Pacific Microwave Conference(APMC), 2017; 1-4.
3 kTR, BMETK, XITHE, & BEESIRBOCE A AR EA[].40 40 S Kk 2R, 2021, 40(1): 25-32.
4R, B, HK, S Ku B 200 WRRA S AATRCE HEI]. AT EOR, 2021, 4: 82-87.
S OINEA, BafR, R, SE. Ka PBCRCR . BRE RS AT CN112837981A[P]. 2021-05-25.
6 2, XM, L, S W SRBUR BT ECE RS ML ORI FE[R]. BB BT RHEOR 2, 2022.
7 Nix LJ R, Zhang L, Cross A W. Design of a 48 GHz gyroklystron amplifier[J]. IEEE Transactions on Electron
Devices, 2021, 68(11): 5792-5798.

9



t, BWMK-ARERRENrEEE, BMXEL, HFEEEZERE
TRER, MEEF 1 GHz~100 GHz # & .
(1) ZREER
“REERBEATUEHE 20 2 70 £, ETLE-FFHK
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(2) BAREER

mEREMBAERZ - ELE, S REXM, BRE
M. HH—ME, RAREHRAEGNIEEE, GaN A EE S
BB R AR E FOE R, K A0 i PR 045 R RO TP I
WEE, TABRAEREE, REWWHARE. Bal, RAKE
HIAR LR R, FlET, WEREX TN EEETEEMMAR IV &
R, BMETEREZE 83.6%%,

=, ZRXFABEAERRKLARLEFTG

1, FREZEMA. ERHW AR EIK

REFEAAMEL ST AT ERANEAMTRARRNEE
[, 2017 &, XEmMNETHROARAREDL T —MERMALE
SHE T, ZA RS ERTHERY AHa e RA K. CRLESH
kxR KL RN, BB REME, # LRI e,

VAR K, B, F OLRREREAR I ORI SRR BB THEAR, 2023, 20(5): 1-11.
2 You F, Dong S W,Wang Y, et al. Design Method of Self-driving RF-DC Rectifier Based on Waveform-guided
Solutions to Passive Matching Network[J].IEEE Transactionson Power Electronics, 2019, 34(7): 6498-6509.
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WEHE, X FEF R FRk; 2T E BRI E,
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3. il 2 2= E A FH gk s B R AR

P T R AFZ G LS, =8 AR s K B R BT £ K
K. REMARER A, AR IR AR E T E, Al
MMENEREERL D, A% RLAREFTRNLTLEHEURTTH
R IR A AE A T, 2 B R FE BE B sh iy BiE S UL R BB R F 1 £
T, o, 1 ARE g kI E B B e A, WOE AL
&, HFFITE R

GA%D
SEKESB AR LN R #ER S

BB MEN —fF A eREREFEEA, £ T —REHMEART
FRIAEGE R, 2024 £ 1 AUk, BAEMBEAERFLEMNEEN
Ao FE K &4 77 T BUF R IR . B AR KA B A b & 5E 3R R
AAEEN 2E M ZEB I EREEH KA B 25 £, AR
7 T HL 3 F /2 F] PowerCo & A7 /a4, IF 52 Quantum Scape [ A B, i 7E
52 A% 1000 K 76 5K B4 21 J5 17 E 4 HF 95% R hs A 22, AT, 23 HE
RATREEAERER M T EFEHEEERS, 2B EM~ L
WHEEEREM, AXRETAHFTEER GO s~ bR &K

1 HZ A3 . Maxell #1E H [F AR [ 25 B, https://cn.nikkei.com/industry/scienceatechnology/54314-2024-01-

02-05-00-00.html

2 PowerCo. PowerCo Confirms Results: QuantumScape’s Solid-state Cell Passes First Endurance Test.

https://www.volkswagen-group.com/en/press-releases/powerco-confirms-results-quantumscapes-solid-state-cell-

passes-first-endurance-test-18031

3 ProLogium. ProLogium Opens the World’s First Giga-level Solid-State Lithium Ceramic Battery Factory.

https://prologium.com/prologium-opens-the-worlds-first-giga-level-solid-state-lithium-ceramic-battery-factory/
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REVRVRZE A & B ALK (2021—2035) ) 42 bk B A5 5 7 i R
W& R A, 7 2023 4 KA (AT HESEIRE T 7= £ R g
SR FHABEAMBEBSEAFHAFEE BT VR AKX, #
5% i BE BOR B s AR
£EBRFMAFRBAMEESEREAREL b0 #R. mH
of WO 3t B A #5 T E T — R B AR &, £ 2022—2023 4 7

=

! DOE. National Blueprint For Lithium Batteries 2021-2030 . https://www.energy.gov/sites/default/files/2021-
06/FCAB%20National%20Blueprint%20Lithium%20Batteries%200621_0.pdf
2 METI. Battery Industry Strategy.
https://www.meti.go.jp/policy/mono_info_service/joho/conference/battery strategy/battery saisyu torimatome.pdf
3 Ministry of Trade, Industry and Energy of Korea. Secondary Battery Industry Innovation Strategy.
https://www.korea.kr/news/pressRelease View.do?newsld=156534055&pagelndex=2&repCodeType="? ?
&repCode=A00015&startDate=2021-11-03&endDate=2022-11-03&srchWord=&period=year
4 Batteries Europe. Joint Press Release Batteries Europe and Battery 2030+ Reveal Innovative R&I Roadmap
Paving the Way for Battery Technology’s Future. https://batterieseurope.eu/press/joint-press-release-batteries-
europe-and-battery-2030-reveal-innovative-ri-roadmap-paving-the-way-for-battery-technologys-future/
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FNE % T 600~800 7 Bk TG (648~865 77 % 70) J T ARk B A4S HAR R
MFWAEER, AABRNRT S E0HEL THELBAEMBIT
K, 2022 £ 5 A, W HFAFMARBAFFREL 1510 12 H T(4
10 L= T0)K4 KB, wEFEEMEEIRER, EARERER
A, ATELBSEMETFEERRL KEE “THL” HH 4
BHERE SRR “ERESERENEAR” £T, HE T KRA
FAFRLALEASES T2 mms L,

= EHBESCRERA LR

Bo 2R EEA, BASEBEELTH LN L
A E. MR TERES TREG, BSRMBTTHAHAR. AH A
Z, REABARREN, EARZAAL T HREMEE,
KR ETERBASES TEMCFE A TR 70%LL £ CE
D RETARFERERE, BARBT 2 ARGWESE R, &
W ESE AR ESEm = RE., P, Reyain
Bl A AR ERER, AR, BREZAT HLW
MEENABEEFT. AT, ZEAZIARMEESEMAREEL
Rev&H 2y, RETHEAAERLA . AU EMENESEBEI Y
BAeHEAERLE, HARRZE. e iE A e E
EREmREsEMEENEREXA, KA v RES A TRAASF,
Bl =S . AT, BERMARAESHE IR R EEW
BIRMERL . BRT, & 3K E B RBTALAG EF X w R AR AT B IE R
TTRTAEHR, ARR/T —LERXRBEMELE,

1 EU. Strongly Improved, Highly Performant and Safe all Solid State Batteries for Electric Vehicles (RIA) .
https://cordis.europa.eu/programme/id/H2020 LC-BAT-1-2019
2NEDO. 7Y —v A /R—y avkeF¥, TR#RETL? RERE—F—ORME] CHF.
https://www.nedo.go.jp/news/press/AAS5 _101535.html
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 e 2030

Bl 1 shhEtbEARL RHEEEL

(1) FRFEEE T - R oy Bk AR R R 2023
#£7 F, HAKEIL A Ryoji Kanno F A F| A & AR T T —
e %%%imm%%ﬁm%%ﬁ,@T&z%ﬁﬂ%%@*%é
REEEE FTRERILE. W, ZANLAI MK ETE, 2I
TABEAEEME T EXENL 20 EXHWEEE, EYi4HKE
w2, 8 A, #E SK On 2 8 518 B A FE & R # & H# 2&
W EARER. EAEFRAAL, AN EEFTEREERAT
70%, BA 2K mEm AT 10 A, ZEAF, B M5 k% fxEiK
FEI¥REE, MEGRT AV EAX B FIEMMNEER TR
TRAARYAESEM. ZReMAESE2BREMEETRIRL
“EEMRNER TREIERF, FEIT ET 1500 N ERE
FE/RBREA ] ENESELBERMER TKEBIYS 11 A, &
EERETLAFHARARRE T BE F = o7 4 o 47 FUE A B i
— RV ATARE . BN LisYooZrooCr B, B FHFETLAE 1.19 Z
WITFEEKS, 2024 £2 A, FERFRYEH T A ELAFIK

! Deloitte. fEENEAR AR FRIIZ = HlL “KB” .
https://www?2.deloitte.com/cn/zh/pages/strategy/articles/high-growth-opportunities-in-the-lithium-battery-industry-
2022.html
2 Science. A Lithium Superionic Conductor for Millimeter-thick Battery Electrode.
https://www.science.org/doi/10.1126/science.add7138
3 SK On. SK On Develops New Solid Electrolyte with Top-level Lithium-ion Conductivity. http://eng.sk-
on.com/company/press_view.asp?idx=123&page=1&schtxt=&CompanyCode=011
4 Nature Materials. Sequencing Polymers to Enable Solid-state Lithium Batteries.
https://www.nature.com/articles/s41563-023-01693-z
5 Science. Design of a Trigonal Halide Superionic Conductor by Regulating Cation Order-disorder.
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EFRT —MHAEEETAMHESEM, EERTEZIT 22
BITTEEANEE THFEUXKEFEBENREL (Zr fo Hf kI
a7 A 031 A0 0.33eV) , A BT B A et B AT 0E IR A R4 AR,
(2) FRAGHAERMWAMNEAR ERME. EEGEAN
Wi1E A 2 & IEWA R 7 % 2| &40k 7| A 0 B JE R . 2023 4F 5
A, HARBEE LA FE T AR B A R AE S AN
(LiMnO5F 1 LibMnO; sFy5) B B s A # A et % &, 4
B A 350 ZEHEF R 1000 ZEAHF 7%, IHZ LioMnO, sFis ##
EZ L 180 KL LB ARG E e RE2. 6 A, T ERF IR EH
ﬁ%%ﬁ@%ﬁ%? MERRENEES &N, XEFEMES
REAFEREE TEZHT KBABT. WAER, £ 586 EX&HT
7 JE K L R %5&51§H@$ﬁﬁﬁﬁﬁﬁT,%%%%%
BT 5000 %, HEAMFREERELEET W 263 REt, SHAEE
FHRMGBEETEHYS, 10 A, BRAARFUEAFARFTHAARE
KRELBESEMF A LRGP KL ETENEENNEE TR, &
T 474 ZLH BTN ERE, ZEMET 40 REF EEAEREF
A&k 85%, BEAKREM I A#AY 2024 F1 A, %bHAF
HRANETT BEAEMTESBM AR (B, |/, %) &R
R R RI R BRI, A RITH —MEE =R, U
hEEEMHNBAEREESLRE. RIS T HBMK, WHT
KB A o P e B I R AR R BTN R T AR R R iR RS,

d*\N

https://www.science.org/doi/10.1126/science.adg6591
L ACS Energy Lett. Superionic Conductivity Invoked by Enhanced Correlation Migration in Lithium Halides Solid
Electrolytes. https://pubs.acs.org/doi/10.1021/acsenergylett.3¢02496
2 ACS Energy Lett. Durable Manganese-Based Li-Excess Electrode Material without Voltage Decay: Metastable
and Nanosized Li2MnO1.5F1.5. https://pubs.acs.org/doi/full/10.102 1/acsenergylett.3c00372#
8 Nature Energy. Hard-carbon-stabilized Li—Si Anodes for High-performance All-solid-state Li-ion Batteries.
https://www.nature.com/articles/s41560-023-01279-8
4 Scientific Reports. Nanoporous Silicon Fiber Networks in a Composite Anode for All-solid-state Batteries with
Auperior Cycling Performance. https://www.nature.com/articles/s41598-023-44070-1
5 Nature Materials. Fast Cycling of Lithium Metal in Solid-state Batteries by Constriction-susceptible Anode
Materials. https://www.nature.com/articles/s41563-023-01722-x
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=, BARRFLy AR E

FE A A B B RS e R R T T, H A W A R R
B, tnEH, MTREF%, 202367 A, FHAERAFEL T
10 7P o] 22 A 1200 2~ By B St 9 A, HAMEHTHAX 24 E
HEBEERAFOERT —EBER AN TR, ZE A LI EA
A A B S EMTE £ FH, BT ERER T K E
R T BAMEGE R B TR ETT R0 4 B A B = f o 12 B 7T
WLIE A T LR B 20 5, B AR AR AEINRHCT A 1 7 E 10 7 K2
10 A, BFAFAA T RE2ESa WS AR AEHATF “H>”
Hyper Tourer” . M4, % [E Solid Power 7£ 2023 % = & & If {§ F
BE, ZoVmELAARMTT B/ A-1TEV &, FEFHLELE
P IE R 3R Bt A I B

EREGMEMFTESEMNF L, RESCIVHALRREZIARRE,
3% % [E 1#98 F &£ [ . % [# Factorial Energy % .2023 4 10 A 24 H,
Factorial Energy 7 % B & 7= & Z MK B & % 5000 77 % w2 K
FFRER 200 KRB WE S EMEKR L, 24t xBEHRA
B AS WL A PR 2. A T RY B A B K | “Factorial BLER ST R 43K
A7, S EEBERERRA 20%5] 50%, FEEFEAE5IHAE
Brmmml e AR RERENRAARE, ETEIAFEFXT
AT & A&

EEMN B A e AR AT R T, HASER T AR 2 A
2023 F3AXMTHALENZETHAHE “ERHHHE” IR
AN 2B AHE F 2k E 3, = E Quantum Scape £ 2023 FF
EEEMBFEE, ERFRAANEMEE SR~ & QSE-S B

VARSEF R, Bk RS MPV, #5584 [E 25 Hith. https://cn.nikkei.com/industry/icar/53785-2023-
10-18-14-53-38.html
2 HARZG M. 3 7B TS, AR [ 2 F i VREA.
https://cn.nikkei.com/columnviewpoint/column/54128-2023-12-19-05-00-21.html
S HAERAMTHASA. #RA, A A 7 ABKRERET 2 AV oA — L&l s 7 Z&BkKS Y
7 LA A v ZkERE H . hitps://www.neg.co.jp/news/20230302-6452.html
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TRk 1000+ K B3R G BB R R 95%LL ERR . 2024 45 1 A,
FeZE b AR E LT VEGRERITH 106 L&
FEAR B A e, S 2 & RURTEAL XIS PR 68, FHit X 2024 £\ &

1 FTEERKRMESWESE 2 CHE
Hx | RE®EAY | =5 ;2; BIKRE BT F= ik R
2022 FE5E R R e, Tt 2023—
2025 FESLIIAE P g 100 JK FUA AR 2R,
4[]S SER C/ID BEY B . %I T 2025—2027
Solid P W 390 Whik
olid Power |~ oy | PHA O | epmatae it 10 M RE, FTFIAEM
Jh A, 3] 2028 4, FRAEREN 80 H
0 EEL BT 2 P ] A EE R 7 ] A AR
Q;:Z;‘;m i: o | At | aT2wWikg | 2023 4 10 FI A A FEIIRIEL.
Factorial | 4=[H%s wam | 350 Whik 2023 4 200 JE P [ i T IEAJT T
Energy | Rl | O L, A A BEEREEL.
24M 2 [E 25 ) 1% 2025 FEAEHA, EIEE. E &=
Technologies | Hiith A HLI.
. 2011 “ERE AN 100 FURS BT 58 1 [
HEE | R EHEER @ﬂ‘; BEY) - A ERI/NIEEFE, HE SRR
I 20 ) [ A R VAT ZE AR R R
2023 FE 3% H 78 H 10 434 AT ST 1200 2
A[E A HEE AR, 1% 2027—2028 45281 1%
HH I 400 Whik
* g | P O | B il L e 42 s P o
A,
BES 2023 4F 12 WAFEF= R, Tt 2029
Ak B %! B ) ngﬁ AE AT, Wit F
FE vk A=,
2023 4E 2 H BEA0 = A T, Tt 2025
o A A R, 2028 AE S FE S F o KRR &
= | B - _ . IO
FH v 77, R AR P — 2k H ] A F Tt 3K B0 ) 4
EER 4.
e 2023 fFEik AP O e T, IEEIT R AR
= sDI Eﬁiﬂj WA | 900 Wh/L | B&iF. il 2025 4ETF & H KRS i A =4
5 A, 2027 FLBLEFE,
R " O
SK On élﬁ‘lu . 930 WhL it 2016?;&52?%1\ FEY ) 1
F It 2028 FE7,
miyy

! Prologium.ProLogium Opens the World's First Giga-level Solid-State Lithium Ceramic Battery Factory.
https://prologium.com/prologium-opens-the-worlds-first-giga-level-solid-state-lithium-ceramic-battery-factory/
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2023 4F 52 P [ A Bt A PR A i B, T
n 2026 4ERTSZHL “ S AT WAL
ENLE 25 Fb AL, 2028 4EHEH 750 WhL ()
LG Hraeli N 650 Wh/L
e FL it ;Z% L) [ A FL T R 58 UL A 4 L 25 P Tt
" JFd, 2030 44 R 900 WhiL i fb 4
A [ 25 Lt
S 2023 4F 12 H 12 HRF M T 1ERg T
PR %£” - 350 Whikg | #5672, HRIT 2026 4F SeHi 4 [ 25 B it )
PERSER
)
K2R E | 2FEE - 350~500 Whikg | 2025 “EFF4fiE b &= v H
o .
2023 4 H S U AE 4l R 5 SUV—3E /7
i A | A
N %Eﬁlﬁﬁ AW 360 Wh/kg 1 SF5 [ TR A 7
P 2024 5 1 H @B REIRE AT I H 540
W e R am; 4k | 350~390 Whikg | BeHI T/, iHkil—4E P S2Hl 106 2 a5
ek D A T 25 et B 7
g, 2By E5EZ

EI R g B TR, Tt AR 2025—2030 46, S EXEE LS
MBAKEZIABT LA, REFELE EVTank BTN 24T, Fit2
2030 4, AKEAEM BT ERILE 614.1 T RAT, 722 RE P
M5 % R IR E] 10%, AR A E] 2500 12702, b Eh B
R T, BA BB AR QU H A B A W 28— 5wk, AR
T2 AUHT & B b R HY K

KR, MREAKREEHRLLWEM L REH N EHGEES
ERERF4, B4, FE. #RFF RGN EEFEEAL X,
KT HAFRA BB RS T EARMBNTL L,
HHARETHEEMHWAR, KNS HEBEEMBHERT L,
ERMBAALNEETRAGESE, B L E & B EAR A
Ao BB, SHBEKIBMERTEMETHARAERRETER TR

L IEA. Transport. https://www.iea.org/reports/innovation-gaps/transport
2 EVTank. F[E & 2 #E AT & B AR (2024 4£) http://www.evtank.cn/DownloadDetail.aspx?ID=542
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W R, LA E R E 500 & T % L A B A Bl
WA = B AR
(B¢ FhEE)
FEERNEBRMPENRERE

ARG, ER, i, fETERAEHMK. EY
F—REANRENEEZARI o, HAEEN TS A FARNA . KHRESF
FE MRS BT, WD T A R A OB K R R BT R,
RIEWST . BFIF. BB E . A2 KAHF 21000 A B W 4
4800 77 AR %, %2030 FH M5 A 0Ky KB 510, BEFENRE
217000 M4 AL B, H AE R AFH ARG A e W, T DL 4 15 12
o — A ERHERY, AR THEMA WA EE AL A E K LB 37
=R, A2 401 12 % o HE W,

WK, & BERREE M EW, D95 2 BR F ik kAR o
A Ry E R G, et e AT e IRA A AR E T 2020
FEPREER, KB, MAFT, e kA, PELTEEREHRER
FEWEEFFN AR ZE, RETHE B R BRNE ST E R R
A, UERESF,

—. T RZERXRACHIFFHIL

1. %8

*ENREMA M ERTEE T EReHe ] Erfi e
P& aefh 7 E . 2020 45 12 A, =EfIEE (DOE) FrighlE “MA
B, B #1L%1 B &7 (Mlicrogrid Program Strategy) 3, & 7£ | 2035 4F, #
WA ATIE AR A MR R A E R, R Ex®.
] GAE Y L ) B, R A AL e B AR B R R B B R (R AR R AR A
1% 20%. 15%. 2021 4 5 A, DOE T A #f & L & & & % E 4

! The World Bank. Solar Mini Grids Could Power Half a Billion People by 2030 — if Action is Taken Now.
https://www.worldbank.org/en/news/press-release/2022/09/27/solar-mini-grids-could-power-half-a-billion-people-
by-2030-if-action-is-taken-now
2 2030 A BRI T 37 MBI 400 1236 75[3]. w05, 2020.
3 DOE. Microgrid Program Strategy. https://www.energy.gov/oe/microgrid-program-strategy
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M A B W HT A X T A, AEBTHENZRERRfE XK
& T#. 2023 4 10 Fl, DOE & 7 105 1.5 Ty “ # M #] 1% 5 €
FOKER ZIEX]” (GRIP) 2, ¥ 42 % [E 44 /4~ #FF 400 Ak ar i A
B, HEENAGTME. Bal, WABRELMN, BHRMN, #ZE
BN EE A YA BN, £ EAPHEE Rt e R A Ko

2, K&

KB AL e W R R £ B R TR R Sk R R R T B AOR TR T
B3 &, 2022 454 A, RMee IR A 47 gk W& B A 5 a1 F & (ETIP
SNET) 4 €2022—2025 447 & 8L IR R Gt R SE it X)) & R K B
T, @ X FNGERETHHA M, 2022 F5 A, ETIPSNET
& A 2021—2025 FH E L mi < BRI F R AZTRAETES, &
I R AR e i v e B LB F By S LR, P ST B S A
A e W, & B R R R R T R ek By AR T 2. 2023 4 3 A, ETIP
SNET & i iy 2022—2031 447 & 66 IR & Go AT & B 2 ) XA 2
T& & W R R T A B AR R L E

3. WAF T

AR T A o W R A TR EE R A, 2020 F %%
ZRFEREREXEMF AR BFE M. 2020 F 9 A, #AF LK
JF 3%\ 6700 77 ¥ I X # X 380 g 70+ [X A 22 p AL e 7, 2 o R AR AR
SR M4, 2020 F 10 A, T HARIFEE (ARENA) B3 “KX
B A w1t x| (Regional Microgrids Program) 8, & 7% X #F#E KX

! DOE. Department of Energy Releases New Tool Tracking Microgrid Installations in the United States.
https://www.energy.gov/eere/iedo/articles/department-energy-releases-new-tool-tracking-microgrid-installations-
united
2 DOE. Grid Resilience and Innovation Partnerships (GRIP) Program. https://www.energy.gov/gdo/grid-
resilience-and-innovation-partnerships-grip-program
3 Clean Coalition. Microgrids across the United States. https://clean-coalition.org/community-
microgrids/microgrids-across-the-united-states/
4 ETIP SNET. R&I implementation plan 2022-2025. https://op.europa.eu/en/publication-detail/-
/publication/53e747cd-9f57-11ec-83e1-01aa75ed71al/language-en/format-PDF/source-252703697
5 Ocean Energy Europe. Strategic Research and Innovation Agenda for Ocean Energy. https://www.oceanenergy-
europe.eu/wp-content/uploads/2020/05/ETIP-Ocean-SRIA.pdf
6 ETIP SNET. R&I Roadmap 2022-2031. https://op.europa.eu/en/publication-detail/-/publication/6092adfd-c2e8-
11ed-a05c-01aa75ed71al/language-en
7 Ministers for the Department of Industry, Science and Resources. Investment in New Energy Technologies.
https://www.minister.industry.gov.au/ministers/taylor/media-releases/investment-new-energy-technologies
8 IEA. Regional Australia Microgrid Pilots Program. https://www.iea.org/policies/13806-regional-australia-
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A I &0 7] A BEVR AR B PR T R AR E, EAERT R TUE AT
REBAMIETE. RTEMFHET EMHE, 2021 5 A, EAA
TR & A ETEL, K3 3000 7T A THLE# (Katherine)
— 3R /R XX (Darwin) By B Bk R St A AL e, T E] An 40 470 By 4 2 e, I 60
£.2022F 10 A, T, #EMFFEZ (DISR) Bz) “EAF T4
#,it%|”  (Powering Australia plan) 2, ##, 4% 2 8380 7 * 7t /H
TR A E R R AL KA B I E , fRIE 8 VR G &4 A e £
i, 2023 4 8 A, ARENA #i¢ “ X4 A o Wit &7 3k 1.25 12
B0 R T kAL e PRI & e R A2, 5000 7 3R T A T SRR L
WA TUE, 7500 77 ¥ 70 3R R AE RAE X4 2 e B T E

4, m&EX

KM, B AR L T E £ BN B AR E Y e T
X ft e, ffuKPE B e F |5 BT, 2022 DUk, Img KBUF BT A
Lac Mégantic % & &, W T B i Ap 833 350 7 %= o4°, F B 4 E Ak
I\ Lac Méantic i A e B, R 2 i AY e Y 2R A S RE 2 )1
2022 5 6 F, 7m& KHBFH B = A E4TiR 4 89 Kinoosao 44 A &, [ T
B, AT A M A =W AATHE, T REZREEFTTE Y
127100 # % 1.2023 4 9 F , B %A % JE 3 (Natural Resources Canada)
EHBR A EELEFERETE, £, BHAXXAE MK Fra

microgrid-pilots-program?s=1
! Ministers for the Department of Industry, Science and Resources. Boosting Jobs and Maximising Growth to
Secure Australia's Recovery. https://www.minister.industry.gov.au/ministers/pitt/media-releases/boosting-jobs-and-
maximising-growth-secure-australias-recovery
2 Ministers for the Department of Industry, Science and Resources. Improving energy security, reliability and
affordability. https://www.minister.industry.gov.au/ministers/husic/media-releases/improving-energy-security-
reliability-and-affordability
3 ARENA. Regional Microgrids Program. https://arena.gov.au/funding/rmp/
4 Government of Canada. Government of Canada Announces $2.5 Million for Lac-Mégantic Microgrid Capacity
Building. Government of Canada Announces $2.5 Million for Lac-Mégantic Microgrid Capacity Building
5 Government of Canada. Lac-Mégantic to Receive over $1M to Redevelop Public Areas and Boost Green
Transition Efforts. https://www.canada.ca/en/economic-development-quebec-regions/news/2022/02/lac-megantic-
to-receive-over- 1 m-to-redevelop-public-areas-and-boost-green-transition-efforts.html
6 Government of Canada. Kinoosao Energy Retrofit Project/Kinoosao Microgrid Project. https://natural-
resources.canada.ca/science-and-data/funding-partnerships/funding-opportunities/current-investments/kinoosao-
energy-retrofit-projectkinoosao-microgrid-project/24332
" Government of Canada. Federal Government Invests in 12 New Wind, Solar and Smart-Grid Projects With
Alberta Indigenous and Industry Partners. https://www.canada.ca/en/natural-resources-
canada/news/2023/09/federal-government-invests-in-12-new-wind-solar-and-smart-grid-projects-with-alberta-
indigenous-and-industry-partners.html
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M, REZEBEIEREHEAR, AL,

5. #E

R E WA B R PR, 2020 A2, RS R £ A A s W
WEH M, mrEWARHRR, 9, (PEAREFMEERZG
Fit ok BEFOALENN I _O=-EETEHHRNE) ER vk
EREMA AR, R ML TR B RN, (AT R B
AEREMB A RE LB RAER S F TIEWE ) FA#HMA & WA
SRR T ERMAL, (“TEE” AREEFEERRAXD £ H
PR EREEHA BN, ZHE KB ERLAS, (BhIAKRTY
EAPN GRAT) ) ERERBABE BENEF AT ERS 55
T, YRTEAHRZ G E WK R SRR, A
WA EM B —F KRN EERER,

=\ A R R R A

AL e R BT E B A R T X 3 AL A TRk
X DL R AE 2 X 4830

(1) WL AR e ], 38 A8 LA A B O — R R L P
AR fE G R, FA, RENHA & R e Lm i o
A LABEAT R 7 L X 2 A 3B RO AT SE R 4%, SR X e ) RE R Bt
A et e R E BEEREALTERENERE E 99%.

(2) EHMAEW. FEERESE WM EFNELERTH
G AR OCR L ANB Ry R A AR A R AL A, B B RE

Lo NRGBURF. 2020, Hr AR g e e B A B At 2 R B ST DU FLAE LRI — O = FAFE 5 H v i
L. https://www.gov.cn/zhengce/2020-11/03/content_5556991.htm

2 e NRBUR. 2021, Hrdterbr g[8 55 e 56 T 5 S v 1 A THD DY YT A 2 (MU ok ok e e o R A ) 38 .
https://www.gov.cn/zhengce/2021-10/24/content 5644613 .htm

8 orh NIREUR. 2022, EIZRRECEZR EXGEERRXTER I BRI & SRR BiE .
https://www.gov.cn/zhengce/zhengceku/2022-03/23/content_5680759.htm

4o NIEUR. 2023, BEZORRECEZR ERGEERK TR (RABBTTIZEAMN GR47) ) H@Es.
https://www.gov.cn/gongbao/2023/issue_10846/202311/content_6917342 . html

6 Rt EET RAESE. M MR I SHAR[T]. BIBTLHE 7, 2023, 45(6): 471-480+506.
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WS R AL, AT R AR Z

(IR AR A v B o A | S FF 3T [X ok FEE 34 O ok 2 e I /6 & 460
T REI AR & B R 5 A0 662.4 T FBH e 58 s s fid 68 A 45, A T HEBA . fit
B . BEE . FREEIA U 6 ol AL e P | 3h B m T s 2R, B (Al X L Y
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! IEA. Renewable Energy 2023 .https://www.iea.org/reports/renewables-2023 /
2 European Commission. Commission Approves €550 Million Italian State Aid Scheme to Support Investments
for the Use of Hydrogen in Industrial Processes to Foster the Transition to a Net-zero Economy.
https://ec.europa.eu/commission/presscorner/detail/en/ip_24 507
3 Joule. Assessing the Potential of Decarbonization Options for Industrial Sectors.
https://www.sciencedirect.com/science/article/pii/S2542435124000266#sec4
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! European Commission. Towards an Ambitious Industrial Carbon Management for the EU. https://eur-
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2 DOE. DOE Announces Up to $100 Million for Pilot-Scale Testing of Advanced Carbon Dioxide Removal
Technologies .https://www.energy.gov/fecm/articles/doe-announces-100-million-pilot-scale-testing-advanced-
carbon-dioxide-removal
3 BATT4EU. Batteries Europe and BEPA Launch Strategic Research and Innovation Agenda, Setting out Key
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innovation/
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L Science. Chemistry-albedo Feedbacks Offset up to a Third of Forestation’s CO2 Removal Benefits.
https://www.science.org/doi/10.1126/science.adg6196
2 Department for Energy Security and Net Zero. Boost for UK Hydrogen as Government Backs World-Leading
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