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Novel contributions
Study of the Integration of a single EV in a household with photovoltaic (V2H):

The majority of works in literature considers different levels of household aggregation. On the

contrary, the work here proposed, considers the EV user perspective. Three categories of

workers have been highlighted: daily workers, shift workers, and freelance.

EVs aggregate study (V2G):

Works in literature rely on the active role of the user. This requires a high level of customer

loyalty while the validity of the information is still not guaranteed. The vehicle onboard logic

proposed, aims to overcome these problems providing automatically the EV future behavior.

Addressed research questions/problems

Research context and motivation

Future work
• Validation of the proposed logic for the entire sample of vehicles (about 200 vehicles)

• Enabling the participation of the aggregator (UVAM) at the ancillary service market (MSD)

• Infra-day forecasts and infra-day market study
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Import of EV usage historical data

Selection of similar weekdays (e.g. all the Mondays)

Calculation of the most frequent number of trips nestim
during Mondays

Definition of subgroup Nmode containing only the 

information about  the Mondays in which the number of 

the daily trips corresponds to the statistical mode nestim

Clusterization of the departure times for Mondays 

included in subgroup Nmode

Definition of centroids for departure times

Calculation of the number of trips in each Monday

Calculation of energy consumption and duration per trip

V2H Proposed vs Reference Logic 

EV Usage Forecasts 

V2G Proposed Logic Results

EV Usage Forecasts Algorithm 

V2H Proposed Metodology 

V2G Proposed Metodology 

� Database: 3 years real 

usages of 215 EV’s

� Choice of the most 

representative EV’s of 

the database 

� Forecasts based on 

statistics and 

Clustering analysis 

� Performance comparison 

between the Proposed Logic 

(PL) and the reference logic for 

different size of PV (orange)

� Theorethical maximum 

obtainable values with perfect 

EV predictions (Blue)

� 60 % cost reduction

for the aggregator with 

respect to no V2G

� Fulfilment of all the 

mobility needs 

(����,��,� ) even 

without any users 

additional information

� 54% balancing market 

potential

The proposed methodology is hybrid:

combine a forecast based optimization

with hierarchical techniques able to adjust

the results coming from the optimization

phase in order to guarantee the real-time

operations.
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Self-Consumption Improvements up to 10 %

MW

4 chargers with 3 EV’s case study


