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Fig. 1 Spot electricity prices on various days in
a certain province
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Fig.2 Peak-shaving and valley-filling effect of EV
charging load based on spot electricity prices
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Fig.3 Framework of charging operators participating
in spot market
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Fig.4 Collaborative optimization framework of trading
and operation
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Fig. 5 Comparison of charging load and charging price
under fixed price and time-of-use price
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Collaborative Optimization Strategies for Electricity Trading, Charging Operation and
Dispatch in Spot Market
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(1. DERI-TELD Energy Research Institute Co., Ltd., Nanjing 210012, China;
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Abstract: With the large-scale development of electric vehicles and the comprehensive advancement of the electricity spot market,
it is difficult for revenues from a single link, either charging operation or electricity trading, to meet the demands of both charging
operators and electricity retailers. To maximize the overall revenue of charging operation and electricity trading, and to address the
lack of collaboration among market trading, charging operation, and charging dispatch, an integrated collaborative optimization
framework of “trading-pricing-dispatch” is proposed. In the day-ahead market stage, based on historical data, a charging demand
price elasticity matrix is constructed, and a joint optimization model for transaction bidding and operational pricing is established
with the objective of maximizing the overall revenue of the operators. In the real-time market stage, a rolling optimization model
based on model predictive control is developed. To address the uncertainty of real-time load, the rolling optimization model
constructs distributionally robust constraints based on the Wasserstein distance, and maximizes operator revenues by rolling
dispatch of real-time loads according to pre-cleared real-time prices. In the case study, simulations and field tests are carried out
based on charging stations of a certain charging operator. The results demonstrate that the proposed method improves the operator
comprehensive revenues in both the day-ahead and real-time markets, thereby verifying the effectiveness of the proposed method.
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Table A1 Time-varying parameters

I B H Al A T/ (kW - h) R HE M IT/ (kW -h) B H A/ (kW -h) LA IT/ (KW - h)
0 0.27 0.53 16 434 0.26
1 0.27 0.53 11112 0.27
2 0.27 0.53 7236 0.27
3 0.26 0.53 5020 0.25
4 0.26 0.53 3397 0.25
5 0.26 0.53 5127 0.26
6 0.26 0.53 7284 0.24
7 0.25 0.53 8 454 0.24
8 0.21 1.13 2449 0.16
9 0.21 1.13 2 861 0.17
10 0.20 1.13 3232 -0.04
11 0.17 0.68 21237 0.02
12 0.22 0.68 20 214 0.18
13 0.20 1.13 6 320 0.20
14 0.26 1.13 4435 0.27
15 0.27 1.13 4114 0.26
16 0.27 1.13 3788 0.27
17 0.27 0.89 5099 0.26
18 0.28 0.89 6 030 0.28
19 0.28 0.89 6 545 0.26
20 0.27 0.89 6 508 0.26
21 0.27 0.89 5510 0.24
22 0.30 0.71 14 852 0.31
23 0.29 0.53 21 346 0.27

12



RpEdE A BUSTREUN MLy 50 5 5 FE AL I R A U ) O A S

— fEfE

SRl ates SR
2026-01-20 2026-01-21 2026-01-22 2026-01-23 -~ i {p i
1500 1500 4
=
'\E, 1000 4 1000 4
0
#5004 500 A
0 0
=114 1.1
=
=4
B
= 1.0 4 1.0 4
it
0.9 0.9
1500 1500 1500
E 1000 1000 - 1000 4
" 500 A 500 500
0 0+ . 0, - .
0 10 20 0 10 20
/N AN
B A1 ERRMHKZRITEE
Fig. A1 Comparison of field test results
FA2 ERMRER
Table A2 Field test results
ER] i) IREE] 3 i T R T L1/ %
2026/1/20 15 186.93 12 723.49 970.04 8.25
2026/1/21 16 116.92 13 296.76 1543.31 13.13
2026/1/22 15 433.90 12 852.86 1099.42 9.35
2026/1/23 15 375.02 12 784.28 1030.83 8.77
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Fig. A2 Comparison of real-time optimization results



