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FSREZ RS R B

A, A2 A b B ARG AT LA B R A KA BT 5, F I8 A Rk
TR B FAEARAT EwRFAE, ARBGH, G, RAUFREIE FAHE
FHAL S RIS

BE29: (“TOE” £EFFL&ZRITHE) BBl BN T AL S FEIR LI F 5 LA
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R AR E EAT L F IR AE

EERE o P
FPRPATRE ., TR, R, REFEEINTE, WhEKESE k. &I REEE > FHAENINE,
ek, Mk, BAL, EMH, AELE. LT, PR, #R, RFRMH, €4, R, Tk
R, CRIFAMFE AT “—T R FEHEIFE, PREFLLAARXKATR, TR, TH. BT,
BRFRAAMFFLEFHE. ERER—ARNGATRT, LA ST 0Tk - AR HE A%,

TEATLFFE SRR

BRATAT ko FFRBHMER, SHEBL, SEHBF T EHRGE, FdFBTRERB L, BT RER
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AT AR R T
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MER, BAFRAEKRIME,, WAL T ETLFTL R E, TEERBAAREK, HiFFR, KZAMWK,
HEZANE, AR FERIBREELEMNE, LT, B, QEGPH, TRRESITLFTLZRE,
ety (PM2.5) A= & (03) WHREEH . Kit, RAFRRE EEREK, PR LFRHIL, RIS
e LETRFELF R, R RARAEET EHH .

R (A wRE” SEFFAEFHRTFTE). BEIERT T

=, Wk TUABRERE, Wi TRIN AN IRE K EER

3.1 MBATLMBEBREFH . REKR, HEFFTHALFEERESK

MopiT R &, REKR, RRIAFELE RS AR RRKOTLZ —, &%
HEL 2 b ARIEAE 20 7. 2%, MeAT LR SEAERNLAEE, BAT, P ENETL
KA EAD &P EHHREE 15%, REHRKERGOFET L, 2REFE T foid
A @ik 18 ek sk, H P 50%4940 = T+ B AR, P EMETLHFEHRELLY L4
HRANGRAT Weax HEA K 2 89 50%.
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» AEiEf T —7%
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HliEd, REdEEE B, S mEEE R

kiR BR%T A, BEiEAT AT

MBAT LT B Bk sE A Kby, B ANERFEINT DB, MEIT LA KRE T kg F
AEMATY, 295 K%E GDP &9 5%, A, EAT&RERGAT LA A HER R B &0 KIFAZA
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BRG  RRNESRS LA

B %31: RHENEKERLREN T A E ISP SFHENBRATAL L 2B ) KA L —

AR IR A R 38 72 HHAE (kg/7h)

KARAZIEMR 2.2

w2 IR 0.3

R ABHRLELE N/A

HBTR4TY (BWFPIA) 1.4
HBELTR4IZ (A) 0

iR (FAEPHEARLAAE RARAHH AL FH L), BEERT A
3.2 ZARAMGAT LB E XM RARIRLR, BRTHLSEAR ZRR

AABEBREEEAMME, &R TREAT LA T4, AL R EHR, RRE 2N
HEHRE L. LRI GG KA AR R, BE R EE LTS
¥, e R R E K, CRALERRIELRE, Pl btk BYHERE. Bk
3] 2060 S B2 AEZIA 70%, 3R G A 20-30 1CokAREBE G AR E RS,
B F LAa B K AFE NP A, AARBABRET A ML, £ 80T T LA
o, RMAER A 345, B 3945, RARANSE, B 454,

B #32: R RE AR I RN BEIR AT RN

AAEE (kg/m3) 0.089 0.736 4.14 2.009
#EFER (kg/m®) 70.8 450.0 700-780 789 400-520 (B %)
# & CC) -253 -162 30 78.3
¥ 45348 (MI/Kg) 142.3 25.5 44 36 30
REEKA (MIKG) 0.010 0.035 46 29.29
Wi & (cm/s) 346 38 35
AMEE (C) 585 270 427 323 450

FiR: b E AR LIRE, B AIERS AT

R S AR ARBE R BAT A28 R 4K A 7 FHBCAn P TR AR A9 8L XA ak A AR AT Ak 7 4 L8
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MERATORAL A T 5,
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B #35: LHIE Z 8K 4 £ 3 KT E S~ FE L F] 740 77t
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ER-A—% Wiz L& K5 FARFHR AR B
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ERRES S LRATR

JBA R RAE B A, A dEsh A AR stAL g ek . BB %44 (CBAM) F 2023 4 10
AAFHEET, ITRTERBEMeK, 45, 2. KRk, Liefed ., K/E/FA 47 kg
AT % CO, A A 25/11/0kg, AR EL T T 9B R AR A2, UEAENMKE 2500 T/
b H, ETREEHEMGEILT, ZARARA 9.55 T/kg B, KA ER A LS R
AL WA 50 B/ whayEAMAEIHE, R ATFMTETRAKERTZAN 15 T/ke,
BT 4R A AR B AT R A A 0.2 T/kWh, FHEHAKTF R A Ao s AL MAs . BT L,
AL AR G AF KoY K, KiEst G A A MNESURN S E N R ik,

BR36: %/ B/ FAKELREH G KL (L/kg) B £37: S/ BRGHREFOIER TN (LT/kg)
25 16
14
20 1
sl .- -- -- - 10
8
10 6
I 4
5
2
0 O
SO SRS ¥ 3
A M W« & & ) o
)ﬁ." {é," ,b’\&) (1/’\9 ,\"\9 @Q
v @ v @ v @ P S"‘\’P
5 5 5 o
KR B AERAF AT E Rk B AERAF AT E

9. fifge: KCHAEIRA, AR, KEMASMEEDTISE

4.1 THAERRAARS ARAMEAETHSE, AHLARRGHERBARS IR

WA RAI A E A, BRI ECEHEARA R, BRER (3R IRIE BT RS R
MERAMTE) RETHRBHABNALE L/ R/ FERR, ENLEREGRE G
W B A2 A 3N R, £ BRI AE4R A AR R A B . A 2021 §-2023H1 &-HZ A
AR ERIRRA

] iz b: PIRABEBKESREIEZEPAEAGLBE (WEE. HF. TE. 5., iz
E4A). BAT, BALMREF XA NELHEILE RS 976N T2 F LY,
H P 50%w FHEH s, BT RACER @G A AR LITTRAS K
WAkl 4200 ZF R, AAHETHF—mRARIEFTK, A (X
“+wn” %~ 2006W) EAMSF I, KARBZZAHR AN 6-12 A8, BN
£ 2023 FHM, HLPL 7590 EE M, HE A FEMEHER, EEH .
PRI B 3RE, HmEREE—F R,

= KR Q2 AFCEEH., HARERBSH MR EZMALHALE K, AW%EE
A, WEFEERAEE T R LA KR T -FpAENE KT RGF A LI,
2022 kKpE, RAN “HRLIR” T HARRER., BAKMARTHMME, K
AMBREAE—RALE L0 B T RLHE .
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FSREZ RS AR B

B %38: L =FREEF] )RR S B ESFIEFA

2021 4 2022 4 2023

21 5ok 1A 2A 3A 40 5A 6 A 7H 8A 9A 104 1A 12A 1A 2A 3A 40 5A 6A
FhK 98% 99% 97% 96% 86% 88% 86% 93% 95% 88% 91% 91% 91% 89% 94% 90% 95%
Pl 91% 94% 87% 87% 86% 86% 95% 98% 99% 98% 97% 96% 97% ! 96% 9% 92% 92% 94%
T i ! 96% 90% 96% 96% 93% 89% 89% 97% 91% 93% 90% 92% 95% 97% 95% 93% 96% 96%
il 96% 99% 93% 94% 92% 93% 94% 96% 96% 97% 98% 100% 97% 97% 95% 94% 92% 94%
GE 95% 98% 96% 96% 93% 95% 98% 99% 99% 98% 97% 92% 94% 91% 97% 92% 92% 97% 98%
FTH 97% 98% 96% 90% 89% 94% 96% 100% 100% 99% 98% 95% 97% 97% 97% 95% 94% 94% 99%
#r 4% 93% 99% 95% 93% 92% 93% 95% 97% 96% 98% 97% 98% 99% 99% 99% 99% 98% 95% 95%
[k & 98% 94% 96% 92% 94% 96% 96% 96% 97% 99% 98% 96% 96% 97% 99% 98% 98% 98% 99%
428 97% 98% 97% 96% 95% 95% 97% 98% 99% 98% 98% 97% 98% 96% 99% 97% 96% 97% 98%
b} 98% 97% 97% 95% 99% 99% 100% 100% 100% 100% 98% 98% 97% 94% 99% 96% 96% 98% 99%
B3 99% 98% 90% 98% 97% 97% 100% 99% 100% 100% 98% 99% 100% 97% 99% 98% 98% 97% 99%
kel 99% 100% 100% 100% 96% 87% 90% 98% 100% 100% 100% 99% 99% 100% 100% 100% 100% 99% 99%
TE 98% 97% 98% 96% 99% 100% 99% 99% 100% 100% 98% 98% 98% 96% 98% 98% 97% 98% 99%

kiR ABAARHABENAE SO, BEIERT LA

B & 39: L=FAKFFFE/H BN A G FIFEHX

2021 4 2022 2023 4

21544 1A 2 A 34 4A 54 64 7A 8 A 9A 10 A 114 124
B3, ! 74% 78% 76% | 78% 86% 88% 87% 89% 76% 81% 78%
ik 86% 96% 91% 90% | 90% 84% 85% 87% 95% 93% 95% 94% 96% 97% 98% 95% 90% | 92% 88%
f 3] 97% 97% 90% 97% | 98% 98% 98% 99% 100% 98% 98% 98% 98% 84% 98% 95% 9%6% | 97% 99%
TR 98% 98% 98% 94% | 98% 99% 99% 99% 99% 94% 96% 97% 98% 91% 98% 98% 9%6% | 97% 99%
# 5% 98% 99% 98% 98% | 96% 99% 99% 99% 98% 94% 88% 97% 100% 99% 99% 98% 99% | 98% 99%
3l 99% 99% 99% 97% | 97% 96% 98% 99% 99% 98% 99% 99% 100% 99% 99% 97% 97% | 97% 99%
& & 98% 98% 98% 9%6% | 97% 98% 98% 99% 99% 98% 98% 97% 97% 97% 98% 97% 97% | 97% 99%
FH 99% 100% 100% 95% | 95% 98% 99% 100% 100% 99% 100% 96% 98% 98% 98% 97% 93% | 95% 98%
GE 98% 98% 94% 9%6% | 97% 98% 99% 100% 100% 99% 99% 97% 98% 91% 98% 96% 97% | 98% 99%
28 98% 98% 96% 97% | 98% 98% 99% 99% 99% 99% 98% 98% 99% 97% 99% 98% 98% | 98% 99%
%3 99% 97% 93% 97% | 97% 98% 100% 100% 100% 100% 99% 100% 100% 98% 100% 100% 99% | 99% 100%
E3:3 99% 100% 98% 97% | 97% 99% 99% 100% 100% 98% 99% 99% 99% 99% 99% 98% 97% | 99% 100%
LT 100% 100% 99% 98% | 99% 100% 100% 100% 100% 99% 100% 100% 100% 98% 99% 100% 99% | 99% 100%

KR & EH AR AN IE b B RIERF AT
WRERRME IR, ARECEFRADLKAFARE ZH, “RAHEH” AT, HH
RERFMPIE, BATAE, WAL TE AR, ERALEMNE LR ERMLGI A
35%, MiA RAMBM, ARMFRA AR S ES E8T.
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4.2 BEREERZYBHE, RUARKAKR. AARBRAZEXCARIH/EHXH

R R B, R AR RN IR R FRRE. £ KX EMEIRS) A E£TERRE
AL RBLEFL AL BR, A MM AEALIRS) /) N & K T3 R LA IR FT 6 & /) & st i8%
WMEFHIREYE REEK: A RATMNEEEIRS A TEBSMERLKEN TN, o
R (Blde: #i, 27, JLAR) 55 XRIRELHE GRS,

R K IR E I K KRR KR, REAZEXCARZ R X4, L2

SR Sb A ATIR, AMEARILR L P A9 KA. KE KA A A AR A A b A9 AR A1) AL

A B A e H A3 X 69 KK Ae R 69 S E RO AR, AT 4T 7 £ h @ £

» ShEZE: R/ ARKCHRG/RERECT R RE, BiI&S A MY, AT
Bt gL K AR Fe ke, &ALV EFEHTFT,

= BRAA: N/ AR+ RARR A AR SRR, ERT KSR E AR
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| EAETES HRHIS
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?

Kk (FE 2030 £ “THAR 1007 KESBEAY. EEIEFEF T
4.3 FAERE KRS B Aol B FRa A&, RKBA. KAARGE R GKLER

ARER T AAEAKBARGMHE, EE&ELA R, ¥ ERAMCFFE, D824
R raRE . AL BME T B AR AR R ALK MagF e, @3 gKE R8T i
ﬁ" TTRLHH M, SRR R R TR, KEFEMFHT MR T THFRZ AL
«%o ME TR, EHT AR, TRk (2e) BFLa XK. FEREAK.

RREFEKR. RRACHSEAFRE, FHELLARARGHR, LLERNTHARE
Bagfikat. BT EmAKGHE R, BPIREEWAMPTY A E=E, EHT RAE
69 5 A o

B #43: A #EE S TFFEL ¥

W& Kem, LikkA

FRAE R PSRt Kag it HA P B ERYRK, BEAE

AL

. W5 2 R I E A e e : ‘ _

5 k. BE HEIG AR 5 St AL
R4 R RSB . SEShMR ALK Zh, BEK KEAK, HF 3 b5 34 ot B
Ehibafe 5 e BB AT bk %ﬁﬁgﬁgfﬁﬁ %A, DIEAAS H &AM, A

5 A w il AR A i&ﬁ& REFA o .

e RN e A EY LI

KR (b BRI AR A E KiPAEIRE). ONESA, B ALK AT

BE4: BT I RAEMBERE, #FERT K

r
&=
ES
a
g
=
Technology
- == Chemical
. HthfiEfEE:10TWhK = Tramal
EER Electrochemical
2 (x=EmPW. HPatHik) - Tiechanical
= Electrical
Maturity
& Concept phase
Y @ Demonstration
g &) _Early commercial
-4 C al
8 I
1 kW 100 kW 1 MW 10 MW 100 MW 1.000 Mwv Power
' Electro-Thermal Energy Storage % Compressed Air Energy Storage * Adiabatic Compressed Air Energy Storage

% & : Progress in Energy and Combustion Science. [E & iE 47 % Ff
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NG ORRRESRS .

LA MARE R AR ECHEARB A, THRATHEERRCHAALRAFAL, ©HARER
] AL AR For R E AL 3 232 5 B, RAABE € MK ) 2T 5 LR AL 3R,
Rdl. L+HFR, KEARFARNERARRTRE, HEIAERERALET Lok, 2
RAR B F R EF AT LR —F 5 KA, B wBCf AT 3%, I B K3
DI HARBRACLRHA LA, K SENTHLRRE A L RAT RN MG
FrsAe ey R, EARAREXAERNE ARG, EREEHARFRAT
LM E MR e P A. Bk, FRAXEMHECHEF IR UHE, SXAEHER
R, R AEARE N R ZHAREN, RIAER HRRMGEEBE.

B &45: AK, REHAREGF

A

oo e e S - _EY__:E: 4 :: m:‘q_j;/ y |
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b
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B
KU, EhRFECRBILHIS BRI FEEREIS BRI S B HRERBIS
kiR PRENIASS, BEILAF LA
B £46: CRERBIAIIE 57
AZEB{
RAEEFME N H-ESR wERns
REME  REEH | mmans by gesie || Sna
R sEms | s REnR | | wam =
HEc

'

MEMHATBUHERS || BTEMA0 Sthia— || ETSMRIB0MEER

FREE M

 psERkEEs | ExetsetErs | mEsHERs

KB PEEMIAEF A, BEIERS LA

AL RBCAE T KRS DAL E, KA A — LT B Z P %k, ROLEE AR A RIE,

Ho BRI 4 R AR R BUAEE K, BUAE LBl R & T8 30%, AR F A BAR, HAERL
FEHFIAF 50T, FREE 10 HLFAIE, H10%-30%49BLik b, kAt B2
B TAC-3 TACK, Bk iR U AR A . AR, AR IRA] . KEFFFEL,
LAl Ak B A LI FHRBIMINE A AL, PANTIRFIBAEE KT H e,

TH AR RSB E K, LM s A kR KR, FORA—RAm B
ER T ARBAK] G B R GG IRE, 2023 F9F TR K A6k — AR B 3 2 4 8 F At 23k 28 77
R
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Fot: b BAR S & RRIRE). BhiE Ko LA
B R48: 2023 FFF LRA K — T E A B #] 2> 6 €2 28 77wt
5 8 44 TE LR HARS Gb/F) RASF
R M AHA T T T R AR R A 57 B HAL 26816 HRH 2R RIS AR
T F i AR A — R HRAR 383.93 KA A AT
= P A AR O e T B A A — LR T B HAL 36000 SARAEENL
I IF VIR P PSP PEYS S HAL 10000 J 7000 sk #l i &, 3000 54
o A2 AT R ) S R — R LR R R 21600 5 B — AL £
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