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7. Conclusion

This paper has presented a novel double layer multi-objective
V2G optimization algorithm, which can minimize the grid load

variance in the first layer and regulate the grid voltage in the second
layer. The grid load variance minimization is achieved by utilizing
the EV battery energy for peak load shaving and load levelling
services. Meanwhile, the grid voltage regulation is accomplished by
reactive power compensation using the minimal sizing of DC-link
capacitor of the V2G charger. Moreover, the development of the
bidirectional V2G charger with appropriate control strategies was
demonstrated. The V2G charger has the capabilities of regulating
the grid voltage during EV charging and discharging processes,
where these relationships were formulized and used in the V2G
optimization algorithm. The proposed V2G optimization algorithm
has been tested under four different scenarios and the results have
shown the importance of each layer's objective function. As pre-
sented in Scenario 4, the implementation of both objective func-
tions using the proposed V2G optimization algorithm has
expressed the best performance for optimal power load curve and
regulated voltage profile. The practicality of real time V2G appli-
cation was also demonstrated in the commercial-residential
township using the proposed V2G algorithm. In summary, the
following key findings and contributions are highlighted:

� The proposed double layer multi-objective V2G optimization
algorithm can effectively minimize grid load variance and
regulate grid voltage with the consideration of various EV and
power grid constraints.
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