455% 458 M 2AHAE VoI55  No.8
2026 £ 8 A THERMAL POWER GENERATION Aug. 2026

DOI:10.19666/j.r1fd.202511033

EAFAOURE Nt =k BAHAtua
A& AT 05,02 42 FF A1 R

RERL Y2, EARE? BRERKR?L, KEEs FrfFsY, & gle
(1. BRERERNHAFHARFRIZAILNE, KEFERBER L 5B HHKEB T LERE,
LA dF 210023; 2. Bt w R AR R A LA, L d®  210023;

3. BRFNMBE AR BAMRASE, LA FIM  213001;

4, Hlew ) KFAERSEZ KR LRRKELERE, Td %K< 071003)

K] E] [88])] MR BAIEK D TN T 2 RIAEFRERAR R, RAIET
RFFFHFGEITRTF, FARABERA SHAZ FRBRIKA. [F%] Ryt
WACAIRF 5] RALEG A e SR 5| AL &, FHEHEAG 1 000 MW ABAZ 5 e =k F #hLa
WA RGAER LR AR, SR RN AR LR AR, A
HALR | R BHARF 2 F RN H R, RAMSH T EBT EEIFMBK 0 A
M ETANE, [4ER] £ 30%THA AF T, I —%id# % b o KR 5] A, T
1 2ARARBER 168 C. —k. ZRBMAARE S ARSA 19.1. 207 C, FBFHEAL
AP AFARE G L VIEFE, S AIERMIRK &R KOG, %7 £ 7T 48 b4l BAR i s %
RBAL A3 B 5. (8] ARIIEG| KNI T £ H I ABAR NG R =k B ALK 5 77 &
AR EmE REEREF AR T T K2,

[x # i8] 1000 MW A2AIER; — ok B#; ARRA; AESIRS| KAL; Ao

[SIAAIER] ek, F#4E, HREK, ¥ A FTATRIES] KAL) R B HALAK QA FT AR R[] #H K8,
2026, 55(8): 129. He L C, Huang L B, Chen G Q, et al. Research on low-load steam temperature enhancement for double-reheat
units based on steam-electric dual-drive induced draft fan[J]. Thermal Power Generation, 2026, 55(8): 129.

Research on low-load steam temperature enhancement for double-reheat units
based on steam-electric dual-drive induced draft fan

He Lucan®?, Huang Linbin?, Chen Guoging!, Zhang Haifeng?, Yue Kewei*, Ma Kai*
(1. State Key Laboratory of Low-carbon Smart Coal-fired Power Generation and Ultra-clean Emission, China Energy Science and Technology Research
Institute Co., Ltd., Nanjing 210023, China; 2. Guoneng Nanjing Electric Power Test & Research Co., Ltd., Nanjing 210023, China;
3. China Energy Changzhou Second Power Plant Co., Ltd., Changzhou 213001, China;
4. Hebei Key Laboratory of Low Carbon and High Efficiency Power Generation Technology, North China Electric Power University, Baoding 071003, China)

Abstract: [Objective] To address the problem of insufficient main steam and reheat steam temperatures under low-
load operating conditions in double-reheat units, this study aims to improve the wide-load high-efficiency operation
capability of such units and achieve collaborative optimization between steam temperature enhancement and
operational flexibility. [Methods] A steam-electric dual-drive induced draft fan scheme is proposed, in which a
portion of superheated steam is extracted to drive the induced draft fans. Simulation studies are conducted on a
constructed thermodynamic system model of a 1 000 MW ultra-supercritical double-reheat generating unit. The
steam temperature improvement effects under different extraction steam flow rates are analyzed, and the impacts

Wt H Hi: 20251112 f& [ B Hf: 20251225 #E % H HA: 2026-01-05

E & T B: (CBERRGE B S Re EE AR S ITRGRE N E (D2023FK084) + [H K AR HRHEAIHE (GINY-23-68)

Supported by: Open Project Program of State Key Laboratory of Low-carbon Smart Coal-fired Power Generation and Ultra-clean Emission
(D2023FK084); Technology Innovation Project of China Energy Investment Corporation (GJNY-23-68)

FE—EHEET: Mk (1987), T, BTN, JEHETET I R RO RO R A R T BEAR AP £ 4K, 13393128276@163.com.

BEEEEN: DYl 1984), 5, EIHdE, LI FONIEER AR BB AR Bt A1, mak@ncepu.edu.cn.



130 kAL

2026 4=

on economic performance indicators including turbine heat rate and power generation coal consumption rate are
evaluated. Exergy analysis is employed to reveal the distribution of exergy losses among major components and the
variation patterns of exergy efficiency. [Results] At 30%THA load, extracting steam from the secondary superheater
outlet to drive the induced draft fans can increase the main steam temperature by 16.8 °C and the first and second
reheat steam temperature by 19.1 ‘C and 20.7 °C, respectively, while simultaneously reducing the turbine heat
rate and power generation coal consumption rate. The boiler is identified as the component with the largest exergy
loss in the unit, and the proposed scheme can improve the overall exergy efficiency of the unit by approximately
4.3 percentage points. [Conclusion] The steam-electric dual-drive induced draft fan scheme provides a feasible
technical pathway for addressing the problems of steam temperature deficiency and insufficient operational
flexibility in ultra-supercritical double-reheat generating units under low-load conditions.

Key words: 1 000 MW ultra-supercritical; double-reheat; steam temperature enhancement; steam-electric dual-

drive induced draft fan; exergy analysis
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Fig.1 Thermal system diagram of the unit and layout of the boiler heating surfaces
# 1 MATERITSH
Tab.1 Main design parameters of the unit
gE| Lo
THA 75%THA 500 THA 40%THA 30%THA
e ThEEIMW 1000 750 500 400 300
**L%%%/(kJ {kw hy?) 6993 7102 7321 7509 7761
I MEIRIRER/ (th ™) 2524.6 1824.9 1184.4 959.9 728.9

— IR ARG E/(th ) 22388 16485 1089.5 880.9 679.5
IR RGERIE(th T 1931.6 1444.4 971.9 798.2 616.0
T #ER O 2R R J)/MPa 31.35 23.18 15.34 12.09 10.25
— R DR R JI/MPa 10.213 7.568 5.019 4,037 3.065
TR O 2K J1IMPa 2.983 2.218 1.468 1.238 0.882
AR D ZVRIREIC 605.0 605.0 605.0 605.0 605.0
— R E R DRI C 427.0 431.1 436.4 436.5 436.6
—RE R ORI C 623.0 623.0 623.0 605.0 593.0
TG O 2RI C 438.7 442.1 445.7 4345 423.3
TR O ZEIRIR I C 623.0 623.0 623.0 605.0 595.0
B HE DK IR C 330.0 327.8 304.5 278.2 248.8

IRIENLAH PR IZATHAE, 7E 30%THA Fifi |,
FAERIEE N 592 C, BxitHEik 13 C, —. =
R AGRIRIEE 73 3 575 ‘CAI 572 °C, Bkl
MK 18 ‘CHI 23 °C, MM T BRI BOR B -
1.2 {2 B XM IEIE

FRYEHLL AT ], FI A Ebsilon 445 g #4
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Fig.2 Simulation model of thermodynamic system of the unit
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Tab.2 Design values and simulation values of the extraction steam of eleven stages under 100%THA condition

EiiibRy - Atk Sil), AHXT 1R 2% - i C‘ - HRT R 2%
PiE B (R Bt
iR 77.642 74.816 3.778 429.967 430.000 0.008
AR 49.815 50.073 0.515 534.698 535.400 0.131
=GR 33.830 33.811 0.056 441.917 441.900 0.004
B ibal 17.458 17.826 2.066 539.135 539.100 0.007
B 48.529 47.086 3.064 458.735 458.800 0.014
AR 18.941 18.923 0.093 405.680 405.700 0.005
AR 15.998 15.929 0.431 323.420 323.400 0.006
FLghik 14.369 14.332 0.255 257.707 257.700 0.003
5 )\ 14.831 14.819 0.079 195.689 195.700 0.006
HNHHA 18.651 18.603 0.258 121.534 121.500 0.028
e il 19.417 18.865 2.927 61.610 61.600 0.016

BE— IR Tl AT UERTE, XF 75%THA. W, ANEGAGE R RFER AN R Z SN T 0.12%,
50%THA. 40%THA 1 30%THA 4 B THLHATH]  KEIIZRAX R Z /T 0.14%, HEMKIE EE B A
FAFRE, R 3XFLLTAFESAA FRPARFER, K RZE/NT 429%, IGIF T AT e A B A 5w 1 v
HL D 23 B HE R B T E ST A R v Bk

3 THRFFERSBGHESHE AR

Tab.3 Design values and simulation values of the key parameters under varying load conditions

AR/ (kW h) ) KAINFEIMW HEMRIR L/ C

HLAH B e P Ty AR 2% AR A AR Z21% preseym e AHXHR Z21%
75%THA 7109.44 7102 0.105 750.06 750.00 0.008 107.73 110.00 2.07
50%THA 7329.23 7321 0.112 500.45 500.00 0.090 104.01 107.00 2.80
40%THA 751252 7509 0.047 400.14 400.00 0.034 104.71 104.00 0.68
30%THA 7755.79 7761 0.067 300.39 300.00 0.131 105.33 101.00 429
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Fig.12 Distribution of exergy losses in boilers
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