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=  Why simulate vehicle travels in power systems field?
> Integration of energy and transportation systems (electric vehicles)

> Develop case studies that include electric vehicles (planning,
simulation, optimization)

> Jointly research with multi-disciplinary fields (traffic engineering,
power system simulation, optimization, etc.)
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When did it started?

> 2011

> Goal: support the development of realistic case studies for
ERM problems that include scenarios with EVs eliminating
the need to manually create each individual vehicle profile
(cumbersome process (and erratic) when creating individual profiles
manually!)

> Electric Vehicle Scenario Simulator (EVeSSi)
» MATLAB, command-line, validation with MILP optimization

> Fast execution but not easy to use
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Car classes configuration Distribution of vehicle trips
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Definition of models

Electric vehicles types Ba“"'(',fv‘;;')’“"y Charging rates (kW)

Vehicle cl
Mehicle class Slow charge  Fast charge

Plug-in Hybrid Electric Max Mean Min

PHEV VT rate rate
M1 72 29 10 2-88 3-240
Extended Range Electric gey N1 40 23 96 1.3-33 10-45
EREV Vehicle N2 120 85 51 10 35-60
L7e 15 87 3 1-3 375

_ _ M1 136 82 22 3 11

BEV Battery Electric Vehicle PHEV. 11 136 82 22 3 1

crgy M1 228 17 12 353 -

N1 22.6 17 12 3-5.3 -
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Weaknesses of previous version

>

>

Command line and no interface!

Random allocation of cars to network bus (no explicit
logic).

Uniform distance in each trip across the day for the same
car independently of the location and randomly assigned
bus.

Simulation step length is 1 hour.

No information of roads.
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Cristina EVeSSi version

=  When Cristina joined the project
> New version developed in C#;
> Flexible simulation step length;

> Information of possible connections between bus
(Euclidean, fast, eco, shortest connection) -> no uniform
distances anymore;

> Hybrid fuel consumption consideration

Route
Generation
Algorithm

EV location,
chargesand
consumptions step
by step results
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" E¥eSSi - Electric Yehicle Senario Simulator

k Configuration Settings % Scenario Generation
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£l Scenario Generation

B2 Network Scenario (2000) _

Scenario Settings |

— s o s ;J

Cristina EVeSSi version

=] B3

|32 Network Scenario with 2000 EV's

Generation

{32 Network Scenario (2000) [

01-05-2012 E'E

I l Save Changes
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Optimal
© —— >  EVeSSi power flow
S ——»Analysis tools| >
®: Urban

23 s Generation
© 3 mobility and Possible use scheduling
8 traffic flow
N .
simulators
_ . Grid impact
MNSIMS =) assessment
o\ 4
MATSIm§-ia Possible use \ )
SUMO v
Traffic and
environment
impact
assessment
Energies 2012, 5, 1881-1899: doi1:10.3390/en5061881
energies

ISSN 1996-1073
www.mdpi.com/journal/energies

Article

Electric Vehicle Scenario Simulator Tool for
Smart Grid Operators
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Currently research

',-,,f"Network generation

OpenStreetMap | p
BT T
H il Tl
JOSM, < mapfile.osm > ¥ ot PORDATA
(OSM editor) |
< shapefile.shp >
NETCOURERT <statistics data>
<public transport data>
convertedf_i/l.é':net.xml >
v Demand generation '
ACTIVITYGEN stats.xml > [ Synthesizer
< vehicletrips.xml > Qn 4 |
| ) ) g
\ O
DUAROUTER < routes.xml > SUMO/GUI

Simulation and outputs
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| vilareal.sumocfg - SUMO 0.18.

File Edit Settings Windows Help
B S S Time: Delay ms): [ 30 217 || =
K] view 20 ¥ _[o[x
# AR @ P fsoms - @ & Q R @ ®|[aoms ¥ @
N

10m

om
(e — |

hg404 gl 1

Lcadmc} additional-files from 'C:\Users\CRISPORT\Desktop\sumo-0.18.0\bin\vilareal.poly.xml'...

Loading done.
Simulation started with time: 0.00

'C:\Users\CRISPORT\Desktop\sumo-0.18.0\bin\vilareal.sumocfg' loaded.

done (65ms)

=]
=

x:587.40, y:2921.18 lat:41.311350, lon:-7.759647
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= Integration with EVeSSi — next step
-
\‘;g
> Outputs of traffic simulator -> inputs of new EVeSSi

D > EVeSSi will correspond distribution network with
Q. geographic points

> EVs scenarios
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