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Low-carbon energy-saving power generation dispatching optimized by carbon capture
thermal power and cascade hydropower
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Abstract: In order to eliminate the problem of frequent loss of thermal power units during the process of wind power
generation, the introduction of carbon capture units and cascade hydropower is optimized. For wind-hydro-thermal power
system containing wind power, cascade hydropower, conventional thermal power units, and carbon capture units, the
multi-objective optimal operation model is built aiming at more efficient use of clean energy, ensuring the smooth
operation of the traditional unit and reducing the comprehensive operation cost of the system. By using the principle of
maximum membership, the proposed model is turned into single object optimization problem and solved by quadratic
programming. Results of case simulation show that the adjustment role of hydropower based on accommodating all of
wind power can reduce the adjustment of the thermal power unit, keep the thermal power unit running smoothly, and
reduce the extra loss caused by the frequent adjustment of the thermal power unit.
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Table 1 Parameter of thermal power unit

%5 a b, ¢ P MW B [ MW
1 0000175 011 3.0 250 40
20000230 0I5 5.0 175 20
30000116 007 7.0 285 50

FEsoa, /(t/MW)? -h), b, (¢ /MWh), ¢, /(/h)

% 2 KAk RERSE

Table 2 Hydroelectric power unit conversion parameters

T & G (&) Cy Cs Cs
1 -0.004 2 -0.42 0.030 0.90 10.0 =50
2 -0.004 0 -0.30 0.015 1.14 9.50 =70
3 -0.003 0 -0.30 0.025 1.05 10.5 -80
4 -0.003 0 -0.31 0.027 1.44 14.0 =90

& 3 KEHASE

Table 3 Parameter of hydropower unit

e PJ/MW t/t V/m' Vom Q. /m O
1 120 2 150 80 15 6
2 120 3 120 60 15 6
3 240 4 240 100 30 10
4 350 0 160 70 20 6
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Table 4 Dispatch results of typical daily in flood season

KHLHRER/(X 10° MW) K EIRRIIFER/(X 10° )
JK LRI 1.247 1.601
K LI 1.406 1.538
K% HL /(X 10° MW- h) FKR/(X10* m?)
7K Ha U 15.46 98.1
K LI 16.11 29.8

&5 RKEIHRE HFEER
Table 5 Dispatch results of typical daily in dry period

JHHIER/(X10° MW) KBNS FER/(X 10° t)
GERT S 0.718 1.768
K HL I 1.479 1.836

K /(X 10° MW- h) FEKE/(X10* m®)
K HL U 10.89 0
K E TR 11.77 0
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Table 6 Related parameters of thermal power plant

% a, b, ¢ P o MW P MW
1 0.000 251 0.120 2.5 150 50
2 0.000 396 0.191 2.5 80 20
3 0.000 293 0.185 4.0 300 100
4 0.000 382 0.170 32 120 35
5 0.000 261 0.154 72 280 75
6 0.000 208 0.121 8.2 450 125
F 7 NEHAREERARBERE
Table 7 Unit power carbon emission intensity of
thermal power unit
1 2 3 4 5 6
ei
0.803 0.921 0.776 0.812 0.792 0.771
% 8 KEEHASH
Table 8 Hydropower unit parameters
TR P, /MW T/t V.. /m V. /m
1 160 1 120 60
2 240 2 240 100
3 360 0 180 70
45k 8 KEHESE
Table 8 (continued) Hydropower unit parameters
Gy Py /MW T/t Voo /0 Vi / 0
1 80 70 15 6
2 70 170 30 10
3 120 150 20 6
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Fig. 3 System load and various types of power

output at various times
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Table 9 Optimal scheduling results for each scenario

K LR HLEL/(-10* MW- h) KA E/(-10° MW) CO IR/ X10° )  BARRIF/(X10° ) ZREHMA/(X10°7T)
Wikl 1.201 1.626 10.365 4578 2.766
W2 1.247 1.555 7.885 4.793 2.796
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