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Quantification of flexibility in high energy-consuming industrial load control
and demand response pricing strategy
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(1. School of Electrical Engineering, Southeast University, Nanjing 210096, China;2. Marketing Service Center,
State Grid Jiangsu Electric Power Co., Ltd., Nanjing 210019, China)

Abstract: In view of the diversification and significant differentiation of load regulation potential of high-energy-consuming industrial us-
ers, in order to realize accurate bidding in the multivvariety demand response market, a quantitative evaluation method considering the flexi-
bility of load regulation and a strategy of cross-time participation in demand response quotation are proposed. Firstly, a multi-time scale
load control flexibility evaluation index system based on the order relation analysis method-entropy weight method-TOPSIS is constructed to
quantify the difference in load control flexibility. Secondly, a dynamic matching mechanism between cross-time load resources and multiple
types of demand response varieties considering the flexibility of load regulation is proposed, and a cross-time quotation model considering
the maximization of total revenue of demand response is established. Finally, the PSO algorithm is used to solve the optimal power allocation
plan and quotation combination of an industrial user when participating in the agreed demand response (ADR), fast peak avoidance re-
sponse (FPAR) and real-time demand response (RDR), and the case study shows that the strategy can maximize the total benefit of the user’
s participation in various types of demand response.
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Fig. 1 Industrial load response power-time curve
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Fig. 2 Evaluation system for the regulation and control

flexibility of high-energy-consuming industrial users

2 PRERE Tl PP S A M L

TR 3 Bz, 3 2 11 E S A I 4 R T M
R Z N H T H = S2 045 3 A4S B i) RUEE 4331 36
WO APPSR B , R RTRAGL FIF 5 R ik A
PR DR BB WS A WA, 355 % FH A5 T
BOEMBIHLE S A, e Jmid i TOPSIS 4 a] AT
AT AR RE Tl ey A AN RN TR] RURE R A5 R

PEPFREARIY

AR R | MRINERAR ER  WRS R |
[ . BRHERL A T AT AR S AR

EX
BEECT

| gl AL 15 A RE |

B i T
VEETD
[ A0 A T PE VA 78 43

B3 SREgEILAEEHEREEELRE
Fig. 3 Flow of the quantification of the flexibility of high-

energy-consuming industrial load control
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types of demand response across time
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