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Bidding strategy for load aggregators in a multi-stage electricity market
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Abstract: As the power system develops towards one with high penetration of renewable energy, the system flexible
resources are seriously insufficient. It is urgent to guide the controllable resources of end-users to actively participate in
the balance regulation service. This paper proposes a multi-stage electricity market clearing framework for day-ahead
energy market, day-ahead reserve market and real-time balanced market, where load aggregators can aggregate end-users
to join in the multi-stage coupled markets. In the day-ahead energy market and reserve market, the state perception model
for flexible sources of load aggregators is established. Also, the bidding model of load aggregator and the market clearing
model of system operator for the day-ahead energy and reserve market are put forward. In the real-time balanced market,
a bidding model of load aggregator based on the surplus flexible resources of end-users is proposed. The system operator
clears the real-time balance market and dispatches the collected flexible resources based on the actual system
supply-demand demand. A modified IEEE 30 bus system is used to test the proposed market framework. The simulation
results show that the proposed framework can effectively stimulate end-users to actively respond to the system operation
demand, and to reduce the risk of system supply and demand imbalance.
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Fig. 6 Market clearing results for day ahead energy market
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Table 2 Revenue of market participants
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Table 3 System operation results
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KM AFREFSHREREATR
Table Al Parameter setting of load aggregators
and access nodes

QIR EL LAL LA2 LA3
d,, /% 30 40 25
A [30, 50, 70,90] [25,50, 75,100]  [35, 50, 65, 80]

BN R 7 12 24

RA2 KEHASHREREATR

Table A2 Parameter setting of thermal units and access nodes

[QiE7ERLS G1 G2 G3
pmax/MW 120 120 75
BN 1 2 22

R A3 FTEERASHRERIEATR

Table A3 Parameter setting of wind turbine and access nodes

[IEEZEES WT1 WT2 WT3
Pmax/MW 120 80 80
PN 10 15 28
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