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Abstract

Electric vehicles (EVs) are increasingly relevant to power-system resilience because they add electricity de-
mand while also creating flexible load. This study estimates the operating value of EV charging flexibility in a
2060 Chinese power system exposed to short historical climate-stress events. Three 48—72 hour climate-stress
events are imposed on a provincial PyPSA-China-TIMES power-system model after installed generation ca-
pacity, stationary-storage power and energy capacity, and inter-provincial transfer capacity have been fixed
from an annual baseline. Under event weather with uncontrolled charging, national unserved electricity de-
mand reaches 5.50-19.49 TWh within the historical event windows. Smart charging reduces these shortfalls
by 1.08-3.40 TWh, and V2G provides a further 0.24-0.58 TWh reduction. The combined smart-charging-plus-
V2G response lowers event-window unserved electricity demand by 20.4-23.9%, indicating that EV flexibility
can provide measurable operating resilience when short-duration climate stress creates concentrated scarcity.
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