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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.

Adopted methodologies

The proposed methodology is hybrid: | V2H Proposed Metodology
combine a forecast based optimization

with hierarchical techniques able to adjust INPUT: . C‘:NPUE' | D'NPUTtE
the results coming from the optimization || PV profies gotio eroes ames

i . usage profiles load profiles
phase in order to guarantee the real-time
°perati0ns- Elaboration Elaboration
and Elaboration and and
Keywords-- Data-driven Statistics, estimation of || estimation of future || estimation of
Clusterization technique (k-medoids), future PV EV usage profiles future load
profiles profiles

Silhouette analysis, Forecasts,
Optimization, Hierarchical technique

Optimization of charge-

= — : ) discharge profiles based on
e L - | L e S, | fepresentalve BVsol | gy Usage Forecasts Algorithm oo
| 'L I ; I the database
00 06 12 18 24 - Rule-based real-time management of the EV storage
=8 O Forecasts based on [ Import of EV usafje historical data ] and correction of the charging/discharging cycles
EVi3 2 L
4 4 ) stahstps and X [ Selection of similar weekdays (e.g. all the Mondays) ]
00 T hs L——  Clustering analysis : V2G Proposed Metodology
Hours [ Calculation of the number of trips in each Monday ]
. 1
V2H Proposed vs Reference Logic - . Calculation of the most frequent number of {rips Negin,
Self-Consumption Improvements up to 10 % ‘ during Mondays Single EV Forecasts
. C 1
Q Performance comparison 30 PL exact predictions Definition of subgroup Ny, Containing only the !
between the Proposed Logic BL Borenusts / information about the Mondays in which the number of l?:ayAhei:d
] ily tri isti orecasts
(PL) and the reference Ioglc for 20 the daily trips corresponds io the statistical mode Negiy l
f ; |
different size of PV (orange) 0% Clusterization of the departure times for Mondays Day Ahead Real-Time Rule-
i ) 10 included in subgroup Nyoge h%arket - Based Loic
U Theorethical maximum _' T 4
obtainable values with perfect 0 [ Definition of centroids for departure times ] y
it 9 12 15 18 21 24 T Compliance with forecasts &
EV pl’edlCtIOﬂS (Blue) -10 i i i ; { Fulfilment of users’ mobility needs
PV [kWp] Calculation of energy consumption and duration per trip

V2G Proposed Logic Results

=igh 0 60 % cost reduction
3 S e for the aggregtor with
) 12 EEEEESS——————_——___N—————

%

SoC [

T 60 = s - * respect to no V2G + Validation of the proposed logic for the entire sample of vehicles (about 200 vehicles)
Xy g — """" 50G,a;, — Q Fulfilment of all the + Enabling the participation of the aggregator (UVAM) at the ancillary service market (MSD)
e % k2 13 “* mobility needs * Infra-day forecasts and infra-day market study
Far LS : * - without any users List of attended classes
X4 g — - additional information | EEEEEEEEEEEEEEEEEEmnmmm—m—m——
Z w0 06 12 is 2 . ) » 03SGVRV - Entrepreneurship and start-up creation from Research (04/07/2019, 8 credits)
Hows U 54% balancing market | ., o1 yxRV- Electrical load management, forecasting and control (21/09/2018, 5 credits)
4 chargers with 3 EV's case study potential « European PhD School, Gaeta (26/07/2018)
» 01QORRYV - Writing Scientific papers in English (23/05/2018, 3 credits)
Submitted and published works « 02ITTRV - Generatori e impianti fotovoltaici (20/04/2018, 5 credits)
e 01SHCRYV - Unsupervised neural networks (09/04/2018, 6 credits)
«  F.Giordano, F.Arrigo, C. Diaz, F. Spertino, F. Ruiz; “Forecast-based V2G Aggregation model for Day-Ahead and Real-time ¢ 01SFIRW = Reti di trasporto stradali (06/03/2018’ 3 credits)

operations, Submitted to IEEE ISGT 2020, September 2019

F. Giordano, Z.Tulumen, R. Sanchez, G. Magnacca ;‘White Roof as a Multiple Benefits Low Cost Technology”, Submitted on
CERN IdeaSquare Journal of Experimental Innovation (CIJ), June 2019

F. Giordano, A. Ciocia, P. Di Leo, F. Spertino, A. Tenconi, S. Vaschetto; “Vehicle-to-Home Usage Scenarios for Self-

Consumption Improvement of a PV-based Nanogrid, Submitted to I[EEE Trans. on Industry Application, February 2019

. oo « . »
F. Giordano, A. Ciocia, P. Di Leo, F. Spertino, A. Tenconi, S. Vaschetto; “Self-Consumption Improvement for a Nanogrid with » Member of the fII’S.t c!a§s_|f|ed tegm at “Innovation for Change (I4C) 2019 (27/06/2019)
Photovoltaic and Vehicle-to-Home Technologies”, EEEIC, Giugno 2018, Palermo. <http://dottorato.polito.it/it/innovation_for_change>

POLITECNICO !
DI TORINO PhD program in

Electrical, Electronics and
Communications Engineering




