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Fig.1 Charging load curves under different electricity
price modes
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Table 1 Comparison of electricity quantity and electricity price under various electricity price scenarios
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23:00—07:00 1.0 4.51 0.706 41.43 —29.40 +818.60
e 07:00—11:00 1.0 13.06 1.224 2.97 +22.4—L0 —177.30
11:00—19:00 1.0 59.00 0.965 46.92 —3.50 —20.50
19:00—23:00 1.0 23.43 1.224 8.68 +22.40 —70.00

00:00—02:00 1.0 0 0.846 3.20 —15.40
02:00—10:00 1.0 16.32 0.400 78.83 —60.00 +383.00
W 10:00—16:00 1.0 46.17 0.846 13.55 —15.40 —70.70
16:00—20:00 1.0 18.81 1.367 3.20 +36.70 —83.00
20:00—22:00 1.0 17.07 1.620 0.70 “+62.00 —95.90
22:00—00:00 1.0 1.63 1.367 0.52 -+36.70 —68.10
22:00—06:00 0.7 34.92 0.459 30.65 —34.40 —12.20

06:00—08:00 0.7 0 0.788 1.21 “+12.60
, 08:00—15:00 0.7 25.90 0.934 56.12 -+33.50 “+116.70
L 15:00—18:00 0.7 4.30 0.788 5.40 “+12.60 +25.60
18:00—21:00 0.7 19.00 0.934 3.20 +33.50 —83.20
21:00—22:00 0.7 15.88 0.788 3.42 “+12.60 —78.50
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Fig.3 Multi-level collaborative regulation framework
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Fig. 4 Comparison results of actual cases
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Fig. 5 Catalytic role of policies in
front-of-meter discharging
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Value Matching and Large-scale Application Pathway Analysis of Vehicle-to-Grid
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Abstract: Aiming at the contradiction between the theoretical potential and practical application of vehicle-to-grid (V2G), this
paper proposes that its large-scale development is a process evolving from “grid’ s demand” to “vehicle’ s self-awareness”. The
matching characteristics of V2G in capability and scale with the demands of new power systems are systematically elucidated. V2G
operators, as new business entities, while undertaking multiple roles of “certainty creator, value realizer, and technology
innovator”, will further develop into new entities bearing balancing responsibility and reliability responsibility. The key
technologies and mechanisms required to achieve this goal are discussed. Furthermore, it is pointed out that the role evolution of
electric vehicles is a key factor in promoting large-scale V2G application. A four-stage roadmap for the evolution of V2G toward
deep integration of transportation and energy is constructed, which is expected to provide theoretical reference for industrial
collaborative development.
This work is supported by Inner Mongolia’s “Leader-follower” S&.T Project (No. 2022JBGS0043).

Key words: new power system; vehicle-to-grid (V2G); value matching; large-scale application; flexibility resource; new business

entity

http : //www.aeps-info.com 41



