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Fig.1 Roles that V2G can play in new power system
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Fig.2 V2G potential in multiple scenarios
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(1. School of Electrical Engineering, Southeast University, Nanjing 210018, China; 2. Standardization Center, China Electricity

Council, Beijing 100761, China; 3. NARI School of Electrical and Automation Engineering, Nanjing Normal University,
Nanjing 210023, China; 4. DERI-TELD Energy Research Institute Co., Ltd., Nanjing 210012, China)

Abstract: The strategic value of large-scale electric vehicles (EVs) in new power systems has been widely recognized. Serving as a
critical connector for deep integration between transportation and energy systems, vehicle-to-grid (V2G) has been launched in
multiple pilot projects nationwide. However, its large-scale deployment is hindered by systematic bottlenecks. From the integrated
transportation-energy perspective, this paper first focuses on core features of V2G for facilitating the development of new power
systems in diverse scenarios and systematically summarizes practical benefits from typical pilot practices. Then, core limitations to
large-scale V2G deployment are clarified from six dimensions covering planning, equipment, platforms, mechanisms, users and
standards. Finally, a systematic innovation framework is proposed, and cutting-edge research directions such as user behavior
profiling driven by large models, transportation-energy system synergy, and digital twin platforms are explored. The long-term
vision of V2G is envisioned, and phased technical paths and policy recommendations are proposed, aiming to provide theoretical
support and practical guidance for the high-quality and large-scale development of V2G.
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