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Summary

0 Electric & Sustainable mobility projects:
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o Simulation model for the analysis and evaluatlon of scenarlos
related to the widespread adoption of electric vehicles in urban
transport networks

o Evaluation of the impact of e-mobility scenarios in large urban areas
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Pilot on electric bicycles
Pilot on electric car sharing
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o Research (& Pilot) on electric micro mobility
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Functions of the simulator:

» Estimation of the impact of e-mobilty on electric
demand

» Analysis of vehicle-to-grid (V2G) scenarios
» Evaluation of multimodal mobility scenarios

WHAT IF SIMULATOR for Energy Management of E-Mobility in Urban Areas

FRONT-END BACK-END

™ ADMINISTRATOR

Scenario Settings

Simulation Results

Models

M Ferrara, C Liberto, B. Monechi, M Nigro, G Valenti, |. Biazzo. A simulation tool for energy management of e-mobility in urban
areas. Models and Technologies for Intelligent Transportation Systems (MT-ITS), 2019, 978-1-7281-2075-1/19©2019 IEEE
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eMU: Dataset

Several Sources: .

Census data, zoning, open-data TPL, recharge infrastructure data

FCD Octotelematics!:

May 2013 :
157 millions of records
150’633 Vehicles

Several information such as position,
speed, direction, etc.)

More than 2 min OBU in ltaly (2013)

frequency: 30 s onTMC network, 2 km
otherwise

November 2015 :
317 millions of records
243’784 \ehicles

Flussi FCD
(Monday, 6AM->9AM)

1 http://www.octotelematics.com

1 day tracking of Cn Rome
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Modelling structure

// - Study Areaw 2 \ — | / e!ylobihw%n_ ios D)
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Census Data ~ Floating Caf Data
Zoning '~ Motorization Stats
Hexagonal grid PT Open | Data 0
Road network MeteéiLIémper.atul'e
Park&Rlde facllltles - ;

\d

Park&Ride Model

Photovoltaic Panels |

Synthetic Trajectory
Generator

Electric Vehicle Model
Charging Station Model

SonyCSL

Recharge Behavioural
Model

= o F B
R |
Domestic Demand for = Ty sl A e D
electricity = EE . o Rt a2
Solar Radiation/Temperature iad T L SR
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Synthetic
Trajectory NoSQL
Generator DB
\ : ;/f" * ;l_ : d ‘?asal’ﬁt‘;nastero
Based on: X NN S+ R Pdione

EXplored < = : : =y 2% C’aseRos‘se—

“Innovation Dynamics” [1] models able

to reproduce statistical pattern of urban - .
trlpS 7 ) villaggio Fal
) Home !

-> «oversampling» FCD <

Calibrated on:
Work
< Flows between zones ARELT N \ , N
< Trajectory dispersion ELJ N /VJI
< Exploration “rate” —% S P57 K\

- .p IIIII to Castel of Leva r\)

[1] Loreto V. et al., "Dynamics on expanding spaces: modeling the emergence of novelties®, Creativity and universality in
language, Springer, Cham, 2016, 59-83.
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eMU: Recharge behaviour

Synthetic
Trajectory NoSQL
Generator DB

Model for the simulation of simple recharge behaviour
base on synthetic trajectory

«threshold» behaviour: recharge if «low» energy availability, if
«long time» stop, etc.)

Input:

* Number of generated synthetic trajectories
* Number of recahrge points

» Distribution of electric vehicles

« Availability of “Park’n’Ride”

Output:

o Dynamic consumption (home based/not home based)
o Failed recharge
o Trajectories not able to end the trips

2

COE

Area mainly out of home recharge
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eMU Multimodal choice models for EVs
Objectives

 Calibration and testing of a model able to represent multimodal choice behaviours
of electric vehicles

J

» Implementation of the model in the simulation tool of e-mobility scenarios

 Evaluation of possible transport policies to increase multimodality

Characteristics and location of P&R sites -> Open Data

Reconstruction of private vehicles demand and parking demand -> FCD

Interaction between demand and transport supply

Calibration and validation of the model -> Random Forest

Ferrara, M., Liberto, C., Nigro, M., Trojani, M., Valenti, G. (2019). Multimodal choice model for e mobility scenarios. Transportation
Research Procedia 37 , pp. 409 416
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P&R model formulation & implementation

Research

1. Adoption of advanced Machine Learning (Random Forest) techniques for P&R
demand estimation and forecasts

2. Calibration and validation of a model able to estimate changes in travel demand
due to multimodal behaviuors (from private Evs to public transport) as a function
of changes in:

. Level of Service of transport supply
. Interaction supply-demand
. Land use and development of the zoning system

3. Evaluation of changes in travel demand as a function of economic incentives for
Vehicle-to-Grid scenarios 3 X

Development

Implementing the multimodal model : ‘ ;
inside eMU to represent and verify el
electric mobility scenarios A
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P&R model in detalils

Estimation of Evs demand involved in P&R choices:

O
T NGt
‘ Modo: Auto . Modo: P&R — V.

Explanatory variables

— i * Function of starting zone of the trip (location, density,
® O O =" etc.), of time interval of the trip or both (accessibility of
- the transport network, parking loading, ecc.)

¥ ¥ ¥ v v y > < Destinazione
. . ...... finale

Sensitivity analysis: RF parameters, model variables --> explanatory
variables weights

Sensitivity analysis of RF parameters Changes of travel times to reach the P&R site Weights of explanatory variables
fg% = Tor Sapienza ois Weights
1500 ——— | 35 !
1250 0,40
1000 e —
0,35 . s
g 40 = i y 0% Parking loading
g @, 2 03
o gg ‘ E ; 0,20
g xo T & x 0,15
= 250 - Y
T J g 2 o008 m m Fh
150 { o, s
g : - 0,00 —} ’{T —lL
® ‘ 1 005 X1 X2 X3 X4 X5 X6 X7 X8 X9 XIo
0520 0850 5,800 080 0840 beed 9,680 -50% 0% 509 100" 150 200 250 300 350

MSE -0,10

top VARIABLES
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Policy and Practice

Incentive policy for electric vehicles at P&R sites

» |ncentive for V2G u sneReyconsuweTon e Average access/egress distance
o e toffrom the P&R site = 10 km

0 THE P&R SITE

(Rome)

" AVAILABLE ENERGY  Unit price of energy = value for
domestic users actually producing

charging at home P—
; iE P&R SITE TO energy through photovoltaic panels

[ Hypothesis: night-time }

~

‘ONE U

<+—— BATTERY CAPACITY

L Discount on the electricity
bill for one year = 500 €

Integration with eMU and scenarios simulation

Scenario 1: Improvement of the public transport services
to increase the use of P&R sites -> PULL policy

Scenario 2: Congestion charging policies for vehicles
entering «sensitive areas» of the city -> PUSH policy '

[ Higher efficacy in order to increase multimodality J = =~
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0 Sustainable electro-mobility projects:
o Electric-bicycles projects;

o Electric Car sharing projects:
o E-Go project;

o Electric-micro mobility projects:

o Evaluation of the impact of micro mobility in large urban areas in terms of:
o) Accessibility;
o) Transit Network Design.

Accessibilita rete ferro 2013
no di § min
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The ELEbici@Roma3

0 30 students from 3 different departments
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o 30 e-bikes

o Travel diary for 18 months:

o about 6,000 trips made (210 per student);
over 28,000 km traveled (about 900 km per student);
over 1800 h traveled (60 per student =2 'z days);
average trip = 5 km and 18 minutes;

4000 € saved (150 per student) =1 € every 7 kilometers traveled
compared to the private car;

about 10% of the route on bicycle lane;

savings of 53 kg of CO with respect to the moped and about 60 kg
compared to the car.

O O O O

O
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ELEDbici: results for the future

0 Analysis of the bicycle supply in Rome:

o Few bike paths available;

o Poor maintenance of road pavements and roadsides;
o Negligence of drivers;

o Poor perceived safety onboard;

Adaptability of the e-bike model in Rome:
o Lithium batteries (greater autonomy);

o Lighter bike and equipped with transmission;
o Need for more shock absorbing bicycles.

http://host.uniroma3.it/uffici/mobilitymanager/page.php?page=ELEbici_ @
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o0  Five years project — three stages:

o first stage: service planning, infrastructural
implementation, financial feasibility and demand
analysis;

o  second stage: supervision of the starting phase and
effective users response;

o  third stage: opening of the service to a wider area of s

Official partnership Inctallatinn of recharsine e-po car sharine press e-g0 car sharing available Roma Tre e-go manogement
between Enel Energia S.p.A naintein Llnivercity conference and launch for free for all Roma Tre team is officially designated
R Roma Tre University Nenartment of test user program Students and emplovees by General Manager
04-2016 06-2016 09-2016 11-2016 04-2017
e-o0 changed to e-go service officially
Conclusion of e-go Ex-ante survey . ) 90 ctiidente are
free floating service: starts with fair fees and .
designing phase {station among Roma Tre Desiosned as e-go
Second survey a fleet composed by 30
haced cervien) notential users ambassador bv
10-2016 Vehicles 5 .
05-2016 07-2016 012017 oma Tre e-00
- management
Teaom
05-2017

Carrese, Stefano, Giacchetti, Tommaso, Nigro, Marialisa, Patella, Sergio Maria (2018). An innovative car sharing electric vehicle
system: An lItalian experience. In: WIT Transactions on the Built Environment. vol. 176, p. 245-252, WITPRESS, ISBN:
9781784662097, ita, 2017, doi:10.2495/UT170211
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C-goCarSharing
Si No
LA PRESA E STACGATA
comesi fa?
Leggi quile istruzioni complete.

LA CARROZZERIA & PULITA
GLI INTERNI SONO PULITI

Si No
¥ | '
{ }
\,77,/ LA CARROZZERIA PRESENTA BOLLI/GRAFFI
IMPORTANTI

Renault ZOE
Roma EUR

B Stato ricarica 100% 8 oo e 140
9 autonomia residun |4

(E) nTarga FEcBBWM ) . Fosti 5
Inseriscicommenti  Problemi? Chiama fassistenza

s

CONFERMA

1.Book the car 2.Report damages

C-goCarSharing

2: PN
e ‘o s o
RICORDA GLI EFFETTI PERSONALI P
DATA DI RITIRO 24/05/2017 18:15
TARGA FE6BSWM LASCIA LE CHIAVI IN AUTO e
RIFORNIMENTO 100 m=
MINUTI
NOLEGGIO ATTIVO OH 1M
cosTo
e Tesosvo 0,00 €

f VEDI SU MAPPA
Froblemi? Chiama lassistenza

TERMINA NOLEGGIO )
Come si a7 Per terminare i noleqgio scegi 2 coloriina o
riforrimentc il vicins 3 te ed sasicuratidi stccars la
presa allauto

[P] consesnaAuTO il cANCELLA & AVANTI

Reserved slot Recharge point 3.Start the rental 4.Leave the car
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Designed initially as a “station-based” car sharing, it moves to free

floating:

20 Renault Twizy
2 seats, 60 Km

2 [ ] ¥
P
1%«' §
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h
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T
¥/l
e kKoma
0
e 4
0s0 £
s
¢
3 |
FEKOMA | {
'AITRE |
. AN
e £
\ i ;
| g ”1‘ &
\.‘ o
e
o
ammino o G Grande, paccord

Torricgla

Clam'pmo

27 recharge st. in Campus
100 in the city

30 minutes free

2 minutes free

7

10 Renault Zoe
4 seats, 180 Km

——?m 2= TSy

a ﬁj! f@f, - @‘

Per minute fee

0,20 € 0,23 €

0
f

24 hours fee

45 € 50 €

Registration Bonus

P
3
&

30 minutes free

When you start your rent
2 minutes free

I(l

If you end your trip at the recharge point
5 minutes free

5 minutes free

e-go operative area
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Micro mobility projects

0 Electric micro mobility projects:

o Evaluation of the impact of micro mobility in large
urban areas

Electric scooter 5 0 o/ 0 +

q)p sharing . .

";0 of vehicle trips are

;{@ Bike sharing shorter than 5 km

ok

Y
é’ﬁ Electric bike & Weight > 10 — 15 kg

sharing

° % Speed > 15— 35 km/h
p Large electric < Battery life > 30 — 40 km

scooter sharing

% Nominal Power - 250 — 500 W
% 4 hours to be completely recharged

o ° o o o ° o =t Dictancuinkan % Front brakes and rear engine




=ROMA 45 N 1 Dipartimento di

ITA

I'JI.IRILEI'}:I ; "":_--«_ : : Ingegneria

Widespread adoption and regulation

0 From Europe to Italy

Decreto Ministero dei Trasporti
04/06/19 — Micromobilita Elettrica

nadle Potenza nominale max. non superiore a 500 W

I dispositivi sprovvisti o mancanti di luce anteriore e di catarifrangenti
posteriore non possono essere utilizzati. Nelle piste ciclabili durante le ore
notturni il conducente dovra indossare il giubbotto retroriflettente
Dispositivi non possono essere dotati di posto a sedere e sono destinato
all’utilizzo in piedi
I dispositivi in grado di raggiungere velocita superiori a 20 km/h dovranno
essere dotati di regolatore di velocita. Nelle aree pedonali i dispositivi non
possono avere velocita superiori a 6knv/h
1 conducenti potranno essere coloro che hanno compiuto la maggiore eta e
minorenni dotati di patente SM

Vietato il trasporto di passeggeri e/o cose

Ciascun comune sulla base di tali Linee Guida definisce un proprio
regolamento comunale
Li dove ¢ consentita la circolazione dovra essere presente 1’opportuna
segnaletica stradale che informi gli utenti della strada
Ambiti di circolazione sperimentale dei monopattini sono: le aree pedonali
(< 6 km/h), i percorsi pedonali/ciclabili, zone 30 e strade con Viax <30 ki/h

o Municipalities currently adopting micro mobility as a pilot: Milano;
Pesaro; Cattolica; Rimini; Verona; Torino

«Torino da domani via libera ai monopattini su piste ciclabili, zone
30 e nella ztl centrale» La Repubblica - 12 Nov. 2019
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Micro mobility research

0 Regulation: T I ———
o Best practiceS' HC/HS transit network
o ltalian regulation; To follow travel demand
o Pilot study. requirements )

0 Accessibility and Transit Network design:

j Accessibilita rete ferro 2013
MenodiSmin [ 26 - 30 min
6 - 10 min. I 31 - 60 min
11 - 15 min I 51 - 90 min.
16 - 20 min I o' - 120 min.

21-25 min I oitre 120 min.

Prodotto Realizzato: TND
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Thank you for your attention!

marialisa.nigro@uniromaad.it




