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Research on flexible peak load regulation strategy and performance
of typical coal-fired units

JI Shuaiyu, DUAN Ligiang, WANG Yuanhui, JIANG Yue

(School of Energy Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: In order to improve the flexibility of coal-fired units, a flexible peaking operation method is proposed
by combining the heat storage by extracting the reheated steam and secondary air heating by extracting the main
steam. Taking the ultra-supercritical 660 MW indirect air-cooled unit as the object of study, the performance of the
unit under different peaking schemes at 30% BMCR operating conditions, the energy reuse rates under different
heat release conditions and the performance of the combined load reducing operation mode are analyzed. The results
show that the energy reuse rates of extracting main steam heat storage, extracting main steam heating secondary air
and extracting hot reheat steam heat storage are 55.13%, 84.74% and 46.24%, respectively, at a peak-load shaving
capacity of 20 MW with 75% THA heat release condition. Under the premise of ensuring the safety of boiler
combustion and heating surface, the combined load reducing operation mode can achieve a peak peak-load shaving
capacity of 46 MW, and the energy reuse rate can reach 74% when the heat release condition is 75% THA. This
study can provide a reference for flexible peak-load regulation of coal-fired units.
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Fig.3 The coal-fired unit model in EBSILON
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Tab.1 Heat exchange medium inlet and outlet temperatures
of design working condition

1.3 fEA ARG HEIR
Bf L #2% 478 522 1818
AW T B IR AT R G0 2 — Fh B [ XU B e 507 564 1818
RY5, TEAFEPGERE. BAEERIA R . BN EE 564 605 1818
A1 40%KNO; A1 60%NaNOs [ ARHEL . 7F T e P A 539 623 1565
. ., IR A AR I AL 492 539 1565
ok TR IS 4T VR S ~ ' [24]
SEE A, OKBHER ST IE H 7E 290~565 C4, T ) 102 .
3 4 0 S oy =
FIF 5 35 R U 10 & Fvge ) N % FAE IR S = e i F s 478 486 1818
PARC A ML P AR 7 g A AT 3B AT, B e B (G I i e 448 478 1818
N, N N \ . RS 48 i B
EIRERIENLAL, S0 TEHLAL I 2SR, R if*'ﬂ:—z *;;2& 508 3% 1818
v \ N BRI 291 308 1818
TN B AT IZ AT IIRE ST, (A IEHLZE & H 1 L
F 2 NARITSHRAEERI L
Tab.2 Comparison of design parameters and simulation results of the unit
S 1009%THA 75%THA 50%THA 30%BMCR
> WItE (HEE R=ZE% Wi iEE  RE% WiHE  iEE  REY% Witd  iEE  RE%
FAERRE/(hT) 1818 1816 0.0 1318 1310 0.63 861.7  853.2 0.99 635.9 635.9 0
E7EEJE F1IMPa 28.0 27.9 0.10 2077  20.60 0.73 1383  13.60 1.02 1030  10.20 0.05
FERIREIC 600.0  600.0 0 600.0  600.0 0 600.0  600.0 0 600.0  600.0 0
HHFRWE/(th?Y) 1565 1589  1.56 1156 1169 1.08 7709  776.8 0.77 575.0 585.2 1.77
IR E J1IMPa 5607 5591  0.29 4177 4129 1.15 2.808 2.740 2.42 2.071 2.060 0.53
FRZERIREIC 620.0 6174 041 6200 6113 1.40 620.0  605.6 2.36 590.0 583.7 1.06
A IKIRFEIC 2916 2934  0.63 2721 2743 0.82 2478 2498 0.83 231.0 2338 1.24
R E /MW 660 660 0 495 495 0 330 330 0 24070 24459 159
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Fig.7 Relationship between heat storage and power
generation in heat release process
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