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Trading strategy for participation of prosumers in the peak shaving ancillary
service market

CHEN Haidong', QIAO Ning', ZHANG Chao', ZHANG Jisheng', SHEN Shaohui’
(1. State Grid Ningxia Electric Power Co., Ltd., Yinchuan 750001, China;2.Beijing Kedong Power Control System
Co., Ltd., Beijing 100194, China)

Abstract: Under the background of the new power systems with a large number of distributed new energy sources connected, prosumers
with autonomous decision-making ability have become a new type of subject participating in the peak shaving and load shifting ancillary
service market. Firstly, considering the characteristics of various flexible resources within the control of the prosumers, a decision-making
model is proposed for the prosumers to participate in the peak shaving ancillary service market, in order to form the prosumers’ power gen-
eration plan for the next day. Secondly, based on the profit-seeking characteristics of prosumers and the psychological differences in eco-
nomic benefits among different prosumers, an optimal bidding model for prosumers is proposed, which takes into account the sensitivity of
the prosumers’ winning probability to their bidding price. Finally, a market clearing model was proposed with the goal of minimizing the
overall scheduling cost of the system. The study shows that proposed model not only facilitates the alleviation of system peak shaving pres-
sure, but also has the effect of reducing line load pressure and improving node voltage.
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Fig. 1 Trading process for prosumers’ participation in

peak shaving ancillary service market
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Table 1 Sensitivity factor of prosumers at each node

A, A, A Ay Ay, Ay
0.6 0.2 0.8 0.5 0.7 0.6
Fx2 EARSH
Table 2 Basic parameters
N, K 1 500 P /MWh 0.3
C., /71t 200 P" /MWh 0
P! MW 0.3 ro IMW 0.1
P'IMW 0 r.. /MW 0.1
P IMW 0.3 a, /76 0
P IMW 0 b, /(JG-MWh™) 200

! 1.1 ¢, /(JG-MWh™) 100
o) 0.9
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Fig.5 Bid winning power of each prosumer
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Fig. 8 Line load comparison
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Fig. 9 Node voltage comparison
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