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Abstract: To achieve the goals of carbon neutrality and carbon peak, there are stern challenges confronted by power
industry in its low-carbon transformation. Combing the goals and countermeasures taken by foreign countries and regions,
the difficulties faced by traditional thermal power enterprises in renewable energy consumption and old unit
decommissioning are analyzed. Combination traditional thermal power plants with energy storage technology can enhance
their operation flexibility and stabilize the whole power system. Integrating traditional thermal power with chemical
industry, CCUS and other new technologies can build a new thermal power industry chain. The transformation and
development of traditional thermal power is related to national energy security and people’s livelihood. Thus, in the rapid
development of renewable energy, the obstacles of new energy consumption and energy storage should be overcome, and
the role of thermal power as safeguard and base load is unignorable.

Keywords: greenhouse gas emission; the target of carbon neutrality and carbon peaking; thermal power; energy storage

technology; CCUS;new power system ; multi-energy coupling;renewable energy

PR T W B AR, B E Y CO,HE L 41 2030
AF Ik S W AE , 5% 4 B 2060 4F FiF 52 BLAR A
OB BARBIRRE A TR ER T HSE: co, HERL &
Fb ik 40% 1 REIE HL AT, 5 ok T URJZ IR 2 )

0 3

il 3 AR Ao T 0 il 3 A T
S B B, S AR AR S R

Tl

PRIt 42 R 28 AR 2 0k 2 T BR PR 1
LR T e S e G N [ B N /Sl e ol e~
(Intergovernmental Panel on Climate Change ,IPCC) 1
Geit, AR LA R S B0 CO, HE R i 24
H23TAL /a7 SRS AR BRG], 2020 4F FR

Wi EHEA:2021-10-12;1& B H #7:2021-11-30

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

W P R A SR 5 A

e [ B 2 119 € 2030 4F Bif % 15 W AT 80 05 58 ) Hh 4
BRI R B IR, fE R R RE IR 2 AU AT T,
AHEERE ST B B AL T TR, bRy s 36 it I
Bk A REIRIA RS o DRFEIESE 95 1 e B 0UaR
FUbR Y S B 28 A r AR 1] S8 e , Rl RE S 4
ZEUFERIT R AL, I B A RE Y TR e A Rk

http://www.cnki.net



%124

I3 Me, 3 R B AR T A S K B @ s 6 Bk 5 2T R =37

AR H 5 B (CCUS) 25 45 A iy R A 1 1
Pollitt"* 1if F] E3ME 72 W28 5 B AL A I 45, o [
Bk U, T A ST 50 A I B T 3 L Rk
R AR HL . TR EDR A B R b e
TH 9 P R G R A%, 2019 47 3k [ 6 e 7 2%
BRI R RN 57 7% . R TR TR
HL VAR AT KU A 7 SRR | Ak ] A
FUAFGER . b, AT RS R S e . B
G5k L S AT SRR B E O, K LA Y & SR 1
BT AT s HE S W AT 252

AR K i B P A Al T AT B A B L ST
O, B2 TR SO0 B AR A O R AR L AT
NIEET oI caf:ss SER R IEWAIES< NS 11 B R TS L3
H w3 EAL Gk H i i I 9 Bk AR, Sk ok r £l 119
RIBTRALHXT R

1 “XWER” Bir R 12

1.1 EsemTFEER

IPCC & A B9 (A BRFHI 1.5 CHRE AR 45 ) 48
WS 1L 5 CCURAE H bR AT B e R A 4 N
Pt SR A SR A A R G 18 AN AT 386 2 1) 7 TS
IRz H bR A E LRSS ), #2030 47 S A K
A AR CO, HE R %52 2010 498 /0 24 45% , - RUR A
ST AL, £ B R v ik AT ) L2 1

F1 EIKE PR E

Tab.1 Committed time for achieving carbon neutrality

Weh ARl IEAESL IR S RLE AR
20354F 5=
20404F HHF] KB
2045 4F Fi

A T T IR gﬂg;{%rfé\? S
e N LER RN N
e FH I SR
ThRRES

VAT, HATE A2 R A X G T
Werp AR . 5 E T 2019 48 9 A il it (S AT 8t
%112030) , BRI HART T2, B 21 2030 4F SE B 2 S
PHE I A 55 1990 4F & Ak 2> 5597 ik E AE
2015 454 H CR GRAR i % s ), 42 7 Aok T 5 o) 2, O
T 2020 4% 1F 38 35 A7 5G4 22, % 2050 4F A HE sk
W EHPR TR
1.2 EMRPOHEERE

] A0 A7l Sk 52 IR rh R H AR SR B B A
it o T B LB WU B A —E S % B X
o) S SR H A e S DX 32 R
i3 Uk HE S R i, B B A G R SUE BVHE

2050 4

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

2N iy EBRHECE Z LT (TET) 55 8 29818 (1)
FE T8 & R HLH (CDM) = K sg S AL, L& (L
FRVLE FVHELR Z A1) A BEIRHEL A (VER) &85
BRI A T B e B i i B HOE ISR R
VESL T BRAR S FIALH s o FISAE ] g L7 B
B o T 4 E AR SE ) VR I S T R 2SS
oo (AL E ) T 2016 4EA: %%, 31 T 2021 4F 11
A 13 HEER L aF A K sl 172 PhE )
1 STt A 0, B TR AROR B ARSI 1.5 CZ
N7 B bR, A F 2030 48 4 BR CO, HE T H
UE—2F , AR Ak A A E A A S PR B8 R JE R

IEAER , T 4% LR 22 o 2 W A1 1 A [ e v
FEPRAGIR R AN, 3¢ B 41 2058 1 7E 2050 4F Z 1
SEELRR ORI 35 T SR W R R D Ik + B £ FE /R b
£ R3] 2040 4FE 52 B 100% Jobk RE IR A& | 5 35 [
() A TR AR V5 K AL 35 I T A1 e R B B
5550 415 e A5 R B HEA T I KR AR IZ AT
RERE, LASZER) PN (R v Fn 22 P32 i AR R AR A AR
HLZE 2009 4E SR8 22 T 2025 4F B AL 158 1 4R
BRIk T B9 F AR, IF T 2012 4E @ 1 1 (REAS I AR 2025
SR L TR DA B A RD 3o 3 B AR RN
AR T R S R, X X R
Bl oA it T AR R 4% T 3RIPE .

Shy S ERA RORT H B AR T K SR AT
A RE IR+ REAR R 7O RE IR &5 48 , T3l o A= ) o &
FH AR IR P AR R B AR o B M b ) 5 R AL A R
PRI 7 ) 2 e o a2l 20 R F < kA0 4 rp =X nT 1
A= VR & FL A+ 38 N 43 A COGAR & H -+ 30 T I K Ak B
FA L3R ™ A TR AR F+ R RE AR R 7 I H2 R I
25 5 LRI I 114 o] 1 33 4578 SR 100% 7] 74 BE A
LR H AR B 3R o A OB+ i e i
Ko BVATE, B AR R IR IR R % 3220 5 A H R
R L 70 i BE R FH S5 A (] A 2 2 mT A R VR T
YL EE  Z A TR AU H AR I i S
BEMEEMSEE L.

1.3 EE “Wik” BHirRFHHERE
1.3.1 FRE “XGR” BHARWESRE

2021410 H 12 H , FECE Z A4 51
FARGRE L) T Ko F N 23 |48 3R EDR A ke
fe ik W B AT LNV BOSR AR R L IR 4R R T 2025 4F
Shy S A 35 W e v R B S R S A 5 2030 A1 i HE
TR U A% R AT B 5 2060 AF-Bik H R E A IR 52 BE
peaylicR O ST RN SR B[ S S E R (el SR 7
B S B 2 0 A 4 B B, B 2020—2030 4F 19 ik 1
191.2030—2035 4 (19 °F- & 9] . 2035—2050 4F 1Y T [
11 2050—2060 45 (4 FhAITHA . G 4 & 36 T 52/ b

http://www.cnki.net



- 38 - e BHR

% 43 A

DX 8 00 81 b 0300 5 22 20 A4, A i) R R/ X
FLEFFEE 2 60 4F (IR ) . T [ B2 30 47 A4
AE SRR AT E AR, BF A Ao A Y sk B
&, 3 T B0 5 A A A R G AR 5 )
B DU Sk 42 il R0 ot v B 2 A J T 4 3 XU
H bR T R SR s 1) 7 b St
1.3.2  “WUR” HAR N oAl L R R

FE TR, ATl R Y A HE R A Bk
VR FCRBHE R & A HE R 1/3 DA 1. B, 3R
PR ORURR ™ B bR 14 A% O 2 LB AR TR K L R
TR AL O R G0, AR IRREFE L R 4
Wt ISR AR T R T T A R B A R
FH I BC 2 A0 7 1) BSR4 e A T S Ak AL, S5 B R
TR ZEAL) ) DAL R 4 55 REVR AL 25 (R AR 2

FEULTS 5CT, t kB Ak 2 5 10 mT AR R IR &
HL R AL 2 300 SR A3 R K, A5 55 K B LA 1 £ A
FEN ARSI AT 7R . R B H AR KE T, AT R
A= B IR S F B R B e B L T E BT A R A o
i SR H I RERRRE BT R K ki
PRI, B2 58 B U B A T B L H ) RS R
KRR AR oMl A S IR g e Al P TR 1) B K T I
PR PR

2 “WER” B AR T AR £l T I BBk AR

2.1 FIB4REREE B
2,11 AP AR IR A R I U L [

T 104830, 3 [ 0] FAE RR IR A& fl e HLAAR E 4k
FEPRGUEHAT . 2018 453k [E AT P A RE UR 2 HL 2
i (L FEIR X KA ) 23R 29. 6%, E A J&
T — BT 2 2050 45, B DGR AR 29 5 e
15 4 LS & L B Y 72% (AT 1 Tz ) o {HZ, 2018
AR ] AR B IR Y K HL S 7R RE VR 25 49 o B AR X A
% AL 26, 7% bR T BUR BRI EZ
Ab T EEEZ IR BRI . AT A AR R R
fiE B 2 AR, HE ML T F M T oR Bk, 32 B3
Z P RE L, 5K H A AT R R IR e
F2 AR P AE VG b H X, A K R AR A 2 AH
PR
2. 1.2 A FRA B IR A L T ) B

PR B, RBAE |5 b ) mT A BB TR kR
W ) A7 AE — 22 B EE AR ST, 5w Ly et . ANHE
2019 4F [ 2 4F , 3¢ KUHL 5 A1 580G HL B 43 510 2R 10,5
TW-hf12.6 TW-h" "3 X 55 %2 S M Kb
W & ) — B RE AL AN s X A
200 B L e TSP A R AR 1N, 2021 42 A
755 B B A5 sw 7 i, PR ) R 4 Y B i 1k

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

Nl
33%

BIN
39% (RPN

W ke
O ke
O #Hd
B A

K

Kl KH
13% 9%

E1 Fit2050 £ &ELBEAMSELER

Fig.1 Predicted power generation composition in 2050
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Tab.3 Integration of energy storage systems and traditional thermal power stations
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