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Abstract: To address the challenges posed by the large-scale grid integration of renewable energy sources such as wind power
and photovoltaic power, the function of coal-fired power units is shifting from the traditional "base-load mainstay" to "bottom-
line guarantee and flexible regulation". Based on the current requirements of power systems, this paper explores the core
characteristics of the new-generation coal-fired power system, including the significance of key features such as deep peak
regulation, rapid response capability, and strong grid support. Further, it proposes transformation and construction routes for
newly-built and existing new-generation coal-fired power units. For newly-built units, a technical route is put forward to
establish systems with flexible regulation, rapid load change, wide-range high efficiency, cleanliness and low carbon emissions,
as well as comprehensive energy supply capacity. For existing units, a hierarchical transformation path is proposed: enhancing
peak regulation and rapid response capabilities, expanding the wide-range high-efficiency operating interval, promoting heat-
electricity decoupling and low-carbon demonstration, while emphasizing local adaptation and economic evaluation. This paper
provides a reference for the efficient regulation and low-carbon transformation of coal-fired power in the new power system.

Keywords: new power system; coal-fired power transformation; flexible regulation; low-carbon and clean energy; technical

transformation

111



2% AT I &5 1

AR, SERE R 2 UOIUR L i ) R G e i, e R R A R Y T R R, 2023
F7H, A PO R E TR EE R RS RS W R B RGH “IE T
W RAERMH. BEEAG BERE. RIEERE” 20 FIO7EN, N RGN T TR T
2025 % 3 7, EFRKEEEER. ERREREAE G —AURRTHR L BT 75 % (2025—2027
) ), HIGE TR RE. @RCHTT. LA EE. BERIEAT” SN TR e EOR TR AR . HEREIR
RONGEARIER R, 2025 4F 9 H, SR IR E B AR (s BEAG, $ 2035 £
IR S Bt 2 A HE IR ABL T R 7%-10%- ARG REVE & LIS 30%. RUGHHL A B4L 2020 47
RTTL) 6 5558 — R URATA A bR, P umil 70 B RG0S A R 200 5 I TR B,

B XA RS R AR BE IR AR I W, 7 g R G 2 IS AN 5 1R 2 25 3 n, &R et
VRUEST, RA # F O BTN T SR ERIE_E T 4w B DASED FE A REPRE5 A R 5 A DR v ) %2
Gy RIRGR IR S AN T B, HDRE I A “ B 3277 e “ SRR R PR RIE AT, A,
BN TR SN IED) (RIS 1% SIS [R]D o F7 R 2k Fugis X TRIUO) (Bt B8 SAf 0% ) | 195
TR BRI BE 77 HF PR IR S R sm I, DU i), Gl =eEREh 7 AT R LA
HOE, U T SO, OB LA R BT AR IR S M LA B T IR SRR . AT, E Y
Frofet AR ORI A, wlmsetT” MRS, S D A R e R G ks
HER A SR DR 5 SRR AR R, DB AU L BOR G A F 70 4% G Rl Ml (K e B T 20

BT ERE R, RSO T AU AR R OB AL . B R Gt IR PURTY . R
SCHE” SRR, RITEE SORENET . B S E BRI, HESIE AU LA B S B R OK
RAZ ERRIGH AR, BLAh, AR E 7o AR AR R T BB HLAL R i 5 oG R
2, BT A R T R PED) SERTAT BRI
1 F—RERERFES RN

B AR R T GE BRI W8S F 7R . @i L2 g nl 5 i g (N SEAHT 12,
DUE NARKBT R ) R R TSROV E ZEH AR, AR R RBRIE S 98 0 i AU J1 2 BN
FLAESS, DEBZGREEMENIR R e et 2R IR B RR U RO SR Y, . B
WARBESHE, DB SR QUHORIE 21 G g BE Ak (% F (10 57 I AR F L2

SRR RGO R A DD RE AT EOR, B AU AR R LA R T “ TR RIS, 9E5C
LT AR RS BRER . BOE SRS RGN KRR DRHIE (il 1 ), A
E T

R AL CRIETIE B RERMT” BB RGRTREIER, LB N A
J& {5 I RE 7T -

RPN SRTHILAARGREST, ERE R PRI GRS, PG REYE T B BE AL
AR BNE -

SRSCHE: SRR Feah B EA IR SO, 4ERF T RGN EIEAT
FESr: SETHHL AR DT IS AT ReR A2 ek, SEEMLA A b e R ROE AT
Ik R KMREBITIIRE YT, STV R 8 b s R A AR TR .
ERHERL: A i 2 K5 R R CESR, PR
12



H2E T EREE S AR R ERE

LRERES: Ed A, FEA. BRELEOR, SCEURREA . BREE B, JRIMERERR I H
B <

JURIERAER A REIR AN . AL DUR RN O SRS REIR BN AR 2R, SCHLE LA PR I 6 2

SUAF G — R A R L TTESE T % (2025—2027 4F) ) P 7 BAddabr. B — R0
RLEORTEARIN o 22 A P58 . TV IRBR . MRS . DR AR 7 A0S 45 IS5 E o I R IR B R
TR AR BN SR ] AR, U DAPRIEAR AT IR . PRI RE ) R BEFESR AR E il

SRl Wi

EHEM TV

sk
Be
ok
HEEE

B 1 BT R LA R AE

Fig. 1 Core Technical Characteristics of New-Generation Coal-Fired Power Units
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Fig. 2 New-Generation Coal-Fired Power Generation Technology Route
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Fig. 3 Technical Routes for Upgrading and Transformation of In-Service Coal-Fired Power Units
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