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Abstract: In order to promote the absorption of clean energy such as wind energy and solar energy, coal-
fired units continued to participate in deep peak regulation, and it was urgent to carry out flexible trans-
formation of cogeneration units. Based on the simulation model of intermediate extraction steam heating
for a 660 MW pure condensing unit, three schemes of electric boiler heating ( scheme 1), absorption
heat pump heating (scheme 2) and combined heat supply of electric boiler and absorption heat pump
(scheme 3) were proposed. The non-dominated sorting genetic algorithms- Il (NSGA-1I ) and the tech-
nique for order preference by similarity to ideal solution ( TOPSIS) analysis methods were used to opti-
mize the capacity configuration of scheme 3, and the performance of thermoelectric decoupling capacity
and thermal economy under different schemes was deeply analyzed. The results show that compared with
absorption heat pump heating, electric boiler heating can greatly improve the flexibility of the unit with
the expense of thermal economy. The integrated configuration of electric boiler and absorption heat pump
can not only effectively improve the thermoelectric decoupling capacity of the unit, but also balance the

thermal economy of the system, the minimum electric load can be reduced to 30.37 MW, and the flexi-

Wi EE:2023 -12-17; {1&ITHHEA.2024 -02 -07
EERN . (1982 - ), B, A EMS R R BRI 7 #1752 w2 47 R,
WSS N 411999 ), B et Sy Kepmi 1w



. 124 - o HE

8 o T

2024 4

bility is significantly improved.

Key words: deep peak regulation, thermoelectric decoupling, flexible transformation, capacity allocation
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Tab. 1 Design parameters of pure condensing unit

under variable working conditions

5 H o 75% 50% 30%
THA THA THA
KHEIIR/ MW 701.3 495 330 198
F KL TI/MPa 16.66  16.13 10. 81 6.68
FARIRE/C 538 538 538 538
FHIT A kges ™! 594.4  392.5  257.6 156.9
FHAZEIRIE 1/ MPa 3.97 2.70 1.82 1.13
PHAZEIRIREE/C 538 538 538 538
FHGERME/kg-s™" 500.4  339.0  227.3 140.7




B oA RIE TR T 2 P I EAIOE R A A A B A AT

- 125 -

o PR B

1

Fig. | Thermodynamic system model of pure

AR it

MRV AER N RGEE

condensing unit

BILEH 75 671 far B 2% 40 ) SR B R0 5 EL(EL
2 PR, WF RIS SE IR 2398 T 2% , W]
R T AR RN ) T AR AT RS S S PR TR
2 T R S R TG TR
1.2 HFiEE
1.2.1 A gk

K2 g gt ATy ARG 207 A &
BT T AP AR R G 2 MR AR AL R ST HE
TR A TR BEA TR, SR A s H

x2 HMARNSBRITESHEEL

Tab.2 Comparison of design and simulation values of thermodynamic parameters of unit

- VWO 75% THA 509% THA

WitHE A PRE/ % Wt A PRE/ % BWitHE A BRE/ %
— By J1/MPa 6.494 6.494 0 4.337 4.314 0.53 2.930 2.912 0.61
—BhyiR B/ C 399.000  399.000 0 360.300  356.550 1.04 367.400 364.590 0.76
—BHhIA R kg s ! 36.250 36.230 0.06 19.380 19.030 1.80 10. 630 10. 450 1.51
Y B4R 77/ MPa 1.000 1.013 -1.30 0.692 0.702 —-1.45 0.471 0.476 -1.02
DY B AhAIR /G 356.800  355.030 0.50  354.900  348.610 -1.77 364. 400 358.770 1.54
PO B R i kg s ! 13.410 13.430 -0.15 8.360 8.250 1.29 5.120 5.050 1.35
JNBHHYRE F1/MPa 0. 060 0.061 1.17 0.044 0.045 -2.27 0.031 0.031 0
J\BARRIR B/ C 85.900 87.180 —-1.49 83. 100 81.520 1.90 80. 100 78. 600 1.88
J\BHIA T B kg s ™! 33.490 33.850 -1.06 19.250 19.580 -1.73 10. 460 10.260 1.92
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Fig. 5 System model under intermediate steam extraction,

electric boiler and absorption heat pump heating method
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