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Fig.1 Comparison of unit output between before and

after installing carbon capture equipment
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Table 1 System carbon emission and optimal

dispatching results under each model
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Low-carbon economic dispatching of power system considering joint peak
shaving of generalized energy storage and carbon capture equipment
CUI Yang',AN Ning',FU Xiaobiao®,ZHAOQ Yuting',ZHONG Wuzhi®

(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University, Jilin 132012, China;
2. State Grid Jilin Electric Power Co.,Ltd.,Changchun 130012, China;

3. China Electric Power Research Institute Co.,Ltd.,Beijing 100192, China)
Abstract: It is one of the important ways to realize carbon peaking and carbon neutrality by using carbon
capture equipment to improve the output of deep peak shaving units during the load valley period while
using the generalized energy storage to improve the carbon capture level during the load peak period. A
low-carbon economic dispatching model is proposed considering generalized energy storage and deep peak
shaving of thermal power,the problems of large deep peak shaving loss of units and high carbon emission
during load peak period are solved through the introduction of carbon capture equipment and generalized
energy storage. The deep peak shaving units are transformed into carbon capture units to increase their
output levels during deep peak shaving period. The generalized energy storage consisting of priced-based
demand response and energy storage devices is used in the dispatching model,and the carbon capture level
during load peak period is improved. The output plan of each entity is designed with the optimal total sys-
tem operation cost as the object. The simulative results show that the proposed model can alleviate the
deep peak shaving pressure of units,improve the carbon capture level of carbon capture units,and consider
both the economic benefit and low-carbon performance of the system.
Key words:deep peak shaving of unit;carbon capture equipment;generalized energy storage;low-carbon eco-

nomic dispatching
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% Cl KEHESH

Table C1 Parameters of thermal power unit

s HAOERPY  HAOTRPY  HUAMERE L/ MBRAERE B R R/
MW MW (Mw=h) al(FT-MW?) b/(TE MWL) N [te(MwWe-h) 7]
Gi 300 150 150 0.016 161.258 5017.983 0.94
G, 125 62.5 63 0.046 115.345 1474.583 1.06
Gs 125 62.5 63 0.046 115.345 1474.583 1.06
G4 95 475 48 1.016 -47.173 8395.349 1.08
Gs 60 30 30 0.112 156.774 -630.573 1.12
Gs 60 30 30 0.112 156.774 -630.573 1.12
% C2 LhrfkresH
Table C2 Parameters of actual energy storage
BREMW  FERBIHE/MW  FERBHNE/MW I, BEBHE% RS LR HFERRSTR BARFERS
200 40 40 98 0.95 0.25 0.3
& C3 BTERXIr R ST BTER i
Table C3 Time division and time-of-use tariff
B EY BT EBOIRTS HIF BT
01:00—09:00 BB 553
09:00—12:00 g B B 866
12:00—16:00 ot R 703
16:00—21:00 g B B 866
21:00—23:00 ot R 703
23:00—24:00 BB 553
% C4 BRRETHYNEBALERE ISR
Table C4 Deep peak shaving period of thermal power units under each model
L Eid] IR BE R M AT B IR E TSR B]
1 3.5 4, 21—24
2 1, 2, 4, 21—24 _
3 1, 2, 21—24 —
4 1, 2, 21—24 —
5 1, 21—24 —




% C5 PEIAETHARZMIBES
Table C5 System optimal dispatching results under different scenarios

E 2t g1 BE2
BBETRAIT 2 136 566 2166 784
REE g AR/ TT 32215 63 799
FRETIRA/TT 140 297 40 323
RIERAIT 1808 999 2108 590
B AT 124 340 175 418

B3R B AT 30 715 -221 346
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