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Challenges and Prospects for the Trends of Power Structure Adjustment
Under the Goal of Carbon Peak and Neutrality

CAI Shaokuan®™
(China Offshore Wind Association, China Association of Oceanic Engineering, Beijing 100161, China)

Abstract: [Introduction] "Carbon peak and neutrality” is an important strategic decision to promote the transformation of China’s
energy economy and build a community of shared future for mankind. China is a big energy consuming country and the whole
society is facing huge challenges under the "carbon peak and neutrality" goal. The realization of the goal requires the guidance of
correct theoretical methods and scientific deployment. [ Method ] For this reason, based on China’s energy development situation,
the essence of the "carbon peak and neutrality” goal was analyzed, the fundamental way to achieve the goal was given from a macro
level, the development trends of power load such as zero-carbon energy power generation load composition and load demand
indicators under the "carbon peak and neutrality" were predicted from the perspective of the energy supply side, and a new concept of
"equivalent electric energy substitution" was proposed in this article. [ Result] Based on the resource endowments of nuclear energy,
hydropower, wind energy, solar energy and other resources, the power structure adjustment scheme under the "carbon peak and
neutrality" goal was given, and the system operation characteristics problems caused by the power structure adjustment were
analyzed, and measures to solve the problems were provided. [ Conclusion | The "carbon peak and neutrality" goal may set off a new
generation of energy revolution and a comprehensive industrial revolution. The four main zero-carbon energy resources of water,
wind, light, and nuclear can meet the needs of China’s sustainable social and economic development, and new energy will usher in
an era of rapid development. This article discusses the development trend of future energy from many aspects, and gives constructive
opinions on the adjustment of power structure, which has important theoretical guiding significance for the realization of the "carbon

peak and neutrality" goal.
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IR HARTa R
3.2 HEKEERFEER

Hh [ K BB B U AT I & B PR 2 B 500 GW, 47T
BIRIH/INGS 4 500 hit B3, A& L 22 500125 .
3.3 HEPFE EAPAEEREER

PEAH S TEARL, R K P RE BT I i T & 1 R
Z—, PEwarer, 4 ER B RBHREH AR W I & %
ML R R E 15.6 TW ' Hi: BriEsy 4.2 TW,
FIF3.4TW, WNEH2.615 TW; AN R . PUR .
T B DL ZR A5 M K FHRE AR ] I R LA A L
BT, BEE TAEGRE IR . SCARE AR I i
BRCRAWHRE S . N R AR, TP E SRR
A 2R FH SR IEAE R RS . 2030 4F, FlTRh
AR EENL 650 GW, P F F /B 1600 hiT
B, AR HLER 10 4004288 5 312060 4, RPfdif i
RSP BN B 15.6 TWiF A, WUREIT &
50% %, 7.8 TW, T ]G AR 4 1 4 sk
ROETHE 28%, IR /N1 600 hitdE, 4R
KL 124 80012 .
3.4 FEFEENEEREER

FH T 52 T AR TR B R U5 A 43 B s XU BB 7K
SEAAR A SRR, b XURR R TR — AT — A
YR 4 T AU ST .t “v2 4 ik, R
KO R UEYE . T EBE 10 m &4 By BRIS 28 i
3.226 TW, HAH KRR A& EH# 10% N, JF% &
KASHIE A, K253 GW”, (HIHESL FIiE, RiE
2020 4FFE E KB S Geitgert 7, 2020480, T E K
B HLE 3K 281.53 GW , Horpifg [ XUHL 25 AL K
9GW, i EXH2EHL272.53 GW., 4HT, i B X
M IEAE LAT I A R B R Ji 3 s ik SRR T
WEFRFEE104E L b AL B ORI . ML %
5 B R R . XUBE R VR s R . T
VETREEFN) ™ B Ok R A5 45, Ao fit o [ D H, 5 Y
MR R B L ZA TR, R, T E RS
S 3 W R 5 il ) 6 7 NI (1 W oY VN -
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%8k

ARSI AU — PR DL, 1T B USR] B 34 e A
BTN AAE 3 B 4 7

EEARYEE LRI AR AR L, R
PUF B HIB S « Bl X255 AT F R 45 5 TW,
2030 4EFF & HRIEF 20%, BEHL1 TW, 4EF| FH /N
SF-HIHC2 800 h, A A HLEE S 28 00012 5 3 2060
AR, PR HRIKF 50% B 2.5 TW, 25 F) /N i
3000 h, 4FEHLE 75 000125
3.5 HEELEXNEREZR

g B XGEE, RWLRALA B, o gEirs
T/ NP B AT 3k 4 000 h B B, ¥ b XU RS A il
XU AR B AR £ 20%~40% o AR T BLAR T
VARFSE A, P 5~50 mK IR, BRISENLA R
1.4 TW; 50~200 m 7K TRIEVE LAl b XU BRI 2 AL
R 1582 TW, 4112982 TW, Hitt, FE5mZE
50 mKIR . 140 mosy BT3RS (91 b XUHL BE R R
BR 1.4 TW, BH%60% %8, T L EENFHBAR
/NT 840 GW, ~ERAEFIHIZNET 2 3 500 h, 4F & HL
0 29 40012 5 50~200 m 7K R E B Al | XU
FISHEHL A 1.582 TW, BHi50% %5, nlJf k%%
ML A 791 GW, # F-2 R /NG 3 800 hiit 5,
AR LR N 30 058421 L 45 b, EIFA TN 1.631
TW, FRH 259 458101 . AR T XAk H
A SR R Rl R/ R
FL BB T f 5

EFHFIW, F]20304F, T A EE AR R
BB AT LRI & 440, AT A ZH B
5545, K 840 GW AJ 25T & W TR 78 1 3 1) %
¥Rz 50% B 420 GW A, SFHIF /N 3 800
/NBE, AR RN 15 960145 .

F 2060 4F,  H & [ 52 3 a1 4% 1 0 R Ay
420 GW 4%z, ~FEF /NS4 000 h, FAH
O 16 80042 . BLRT, REHLIAE] 840 GW, F
PIRIF/INGE R 3 900 h, AR & HL N 32 76010 .
3.6 HEELXMEREEZR

e [V b R BH RS IR BEIAY G . A SCH
WEAE T AT 2R B, WA B SGIR SE PN T &
Hok s m e ms KTl B X . AT, HtRH
ML AEAE, RASIFAr
3.7 WHRBMTHEANGEHRARLER

i bPTiR, 1580 SCE0M R B AR T 20304F . 2060

AR L ) S5 R TR ZE AN

2030 4F . B HL & HL O 38 665 10, ML
483.31 GW; JKHLAFEAHIE 18 0634, 2441425 GW;
Fili - XU AR & LB R 28 00042 BE, 0L 1 TW; Bl
FOBRAE & B 10 4001258, %L 650 GW; 1 I
UL AR & HL R 15 9604218, %M1 420 GW. K HL
174046 5934018, ZeHLAFH 1. 246 24 TW, 20304F75
T BHNAE K H Rl 157 681425, 2#14.224 55 TW,
SERAEF /NG A 3 732 h, FE TN R 152 02512
FERE K

20604F: HHAERHE 195 28742, (5 H50%;
FRAEFFH/NES 8 000 hit48, TRt 2.441 09 TW 1Y
TR KHAE R HLHE 22 50012, BAEHL500 GW5
Bl b JXUHL 75 000421, 3EHL2.5 TW; Bl FOGIRAE
KL 124 800 JTACRE ; AL 7.8 TW, il
WEAE LI (B SR AL e i e C 42T 2 28%, 18
F A FH/INEE 1600 hy ¥ 1 XUFLAR & HLIE R 32 76012,
B BEENLE R840 GW, SFEIF /NG A 3 900 he
2060 - I (K AR ) RN L HE N
450 34742, HEHL14.081 09TW, F-IJ4EF] /N
3198 ho MEF, A%H 5N 43.36%, KH
H5.00%, Bt B 5 HER 16.65%, it EYGIR & E
F27.71%, W LIS N 7.27% . T AR
INEF R AR AL L B R BRI, AR /N g By
b XU L A5 S WS i, ) N B A A AT
B L REML A R TR AR A A B

XOHL, AT RE R A oy ROBE, AR OR & ok
390 5744, AT AL HERI AR & HL R 450 34744
B, RWNT R 115%7 X B s REHT
— WA NRRRGER TR EA LN
“TUREEN” AT R]

DL bRigid, WAL Hw ik g R
UHL | Hb# R L SRR IV RE R L . JEIREE
KHL, TERBEAH . HZERE R HEESE, o LIE A
T RBE IR AN 7L . AR BEIRZS MY & B 1, BE
SRS E T, NEGFYIFAETE 2N E
ARG RS I T B 5 1 2 (AR AR E 1 A R T

4 XTHRANGWHABETRNAZSITHNE
i) = B fi R 77 SR

FROR P ] B0 2 e BE R R ) B A e P R T TAT
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TETFA G N 50% B RL S, M5 IEMREROREE  UETIT RS,
A, BAORGUEE . BN RSP EA s 4.2 R
DRaK LR TR o E QP = R b R B R R L O D WA 22

(R TEHT ) L T RE IR S5 44 2 AR AR A P R AR Ak
J& . HL T ZR G HL R -5 A7y (i) 7 S A YA G ] S R
PEAETRATT T T AL AT DRI e ROMER

XTI ARG TR R RS, REEIUYL
BERMRENE, XFHRP PR TR, RATR
fitthe, AR EvHeiE: R RGE T, LA T
HEZE Y 22 55 & L A A R e SR H A7 A
9 FHFL PR 22 1], 200 SIE B SIE B P g [r) R, RIAR
JoT b SR AE AT A0 Wk (R], R 5 67 A A DG JE T ()
M, R, [RIRERARE, Rz = AN T T 5
Tt . — AL MIED & s B I, R R R E
JTRP, =R Z AR T . AL
Jitn S PR bR — B DR SR R A E A FR H S
PR BE AT 5 A ey R TR Y S A O R, K
KL AEHRAT IS BE 5 T SR e A A% e H R Y 2
BAT L AR PR, I ELRE & Bl
FRM e, J&id [ gh i B R 523 -
“OrBF A B 4 £ far i 8 R R 3
3 BE B H P 00 2K I Be i FRATR Uy
“fife” 2R T AN IR, AndhoK EE AE
uh L AeE R AR RR LG A Y RISl ) R
gorb, W TR /NG AR L AT AR R Y 2
far, EHUKHE . KRS AR, JETTRET) (K
FAL S5 AU BB 0 T 3K B T BEALAE i 13T 50% )
Bk, PRRCLAID stk & e, R4 A H
T A 5 R 07 ey 1 SR R B Y o (2 AE X
ML L OGAR L 7 FEAR RN K HL B A IR A ke
AN R E bR AR v, 4R e FH 22 ) A S e S gl
FEORBRAE ,  FL ) 2R G0 IR B D AN AR 1 ]t A
i

e 2 K AT AL AT RS A
H, MCEERERER Y . RURAERRRYE | ST FH R
AT, Rk L g e SIS S YA Y i ] g
FEA TR =K,
4.1 HkERE

A R K B Re R BOUR i HLAE A
FSFARAKEZZMT, FKERETTIF &L K
A RCRE . BORBE . &TriRbria T, O HERE

my s AR A e () X R C 24
PRIT I B A DG (0] A B i 5E 4508, AR AE AUk B 5
851N, s F AR TR 1Y F )RR IR LB
K, TE¥RscE T HA MM ST “/MEF, K%
i RFEH . AR B, SETA MR E L R
AR T sl 2 D7 5B a8k o B AR B — ) J8 L 3
FER/h, HERELSEER, BEChARHR AR
GifREMmM FE 22—

—MAEOLT RIS T DL — e
WL, T REE I R A HERS , R sCiR T B PR
WD EES, AR AR R I 3l 328 2 1
i, e RGN R K RER L. S
THHORE, 2019 4F B ob B 40 A I uh S5k 10 07
6 556 i, Bl FH PRI LR, 20304, HE
g (et ) 78 2019 4E 38 F 8, Fik
20 J7 P WA T SE B F s B 2 5 A as A T, 7
BHESA BT, S ) S IR AR TR IR &
L T e L, O] RE TR B IR 3 A DA A i
B, R B E AR R . R 1
A 10 MW S IEZS i, REEMTHE A =l
REfS 2] 2 TW. 3[04 F 2 ff e it 0 KA g
HZA?

4.3 TUHREN

TORZBEHLIE L. PRI 5 75 K AR
BiZHRF1, B2 1EBEL, b, E—ih
FRGEAENR o I 18] B 5 2 XU 2 ML 100 GW, 15K
B WL 4% 77 ik 5] 130 GW, TUAENLI T4
FERl 1.3 0 1, XA ITURBDUIR S E I mTde, 2
AR R AR T K. e FEE
ST, YHARFF R 0.40 JTT/KWh, T XU L
P AR B A T AR 3] 0.30 J6/kWh, R T ECE XU R
Gk L T REPE DR M XX ST AT RS S E
1.33 : 1, AR, PR gy =402 —, [R5
P2 =43 2 — 1 ZR Go e LA BE A FH B A e e o, B
RESEII H 42 55 W 2 PF A P, XCRBAT A& Ha
) %2 v A gyt 7 AR B R IRFE T X RTE &8
b 30 R B XU A L R A A B S I
A A LT S 1 .
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PR R AR ME AT 22 PP 2R T B U AL K TR iy
s, HoAb A BE TT U0 HURE & R ST A A T A Bl
.

K E AN o P AR RE R T O 5, R B
THABREIRAY, HILFEREACFEAREZIE AT, [
HH RN 75%~80% , IMZME KR, 4 J57E
PRI HL T R SR T AR, AT AR RE T 1 T A
F P BE TE T 67 A7+

5 & it

1) R H b AR 52 2 i B IR A0 1 U R
REIR, AR I AR e — eI R a4k, I
e, R AT — BB TR i AR N A 42 T Y Tl
HAl o

2) AR, Bahsi B e, R K
TP SRR ARSI, BRI, A BRI RS
ARPEIG A , 3 DU 1T AR R g B0 ) 1 g fel A5
FEU R GEGGT . AU, F I L e R
b T B T R SR BE AR R A R Y
PR

3) NaeRFE, K. Kb, e EEE
ik 8 U5 % U5 RE 96 W 2 v [ A AL S R PR SR R
Ko

4) KR e RO ) ik L T RE TR
P e SR T R 6 45 v ] By R I B RE TR R
Bt | RO R . PORE I R G EE
HL ) AR GEREE R IR = i) H YR A5 A 1R 8 o 4 1 0 A
AR S S50 22 07 IR Bk

5) ARA M BETE L B — E J2OBT BE VR IR = A iy 1
G, BRERAY e R R 2ok I |

FLOIWITE I 945 0 3 RE TRAR S A BURR T
AT BEFERLA . Dok Al 3t R AR 4 S B AR
A, BHSCHARRTmA, Mo, staae
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