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Transport in Transition report o, «way e
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Everything-that can-be-electrified
will be cheaper
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Other modes of transport: Technology and fuel
alternatives for transport decarbonization
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IS It feasible?
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Sector coupling Is both a challenge and an opportunity.
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VRES Variability: Over and undersupply can be
visualized by the Residual load Duration Curve (RLDC)

Residual load (RL)

30000

Transport

Electricity system

Infrastructure

Residual load duration curve
(RLDC)

VRES generation
— Demand

— Residual load {demand - VRES)
B Dispatchable generation

VRES
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B Dispatchable generation
Variable generation
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Energy [MWh/h]

Residual load duration curve (RLDC) demonstrated the effect of
surplus renewables on the electricity system (200% system)
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Price [€/MWh]
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Storage and DR has a dual effect on the BC for VRES

(30 GW/180 GWh provided predominately 3 min EVs ~ 30% of total car leet in 2030)
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Two new price plateaus: opportunity heating and
opportunity electrolysis (2030)
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How to assess the

impact of EV charging | :
on the residential
electricity networks?
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How to include all the mechanisms?

te‘s.»
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Co-simulation — L

Platform
&

Co-simulation

* Electricity Network

* Households
* Rooftop solar
* EVs

\
« Markets

« Charging behaviour

 Others if present
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EV charging behaviour: Based on empirical data (AUAS)

(4,9 min charging sessions of 27.000 users) . Sl

#_:&L Te h lgies
V , Jun 20, 102637

A data driven typology of electric vehicle user
types and charging sessions

13 different charging session types

how more v/

g gg

» 9 different EV user types

Portfolio of

User type 1
session types

Charging session types based on:
« Arrival time
« Connection duration

User type n « Time between two sessions
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EV charging strategy

« Normal (EV-basic)
« Smart (EV-smart)
« Smart Vehicle2grid (EV-v2Q)




The grid

» Suburban network with 145 households
» 3 KW rooftop solar at each household
» Chargers distributed in each feeder

 On EV Arrival > Check for available
chargers

« Simulation scenarios:
A. 50% EVs ; 4 EVs per charger
B. 100% EVs ; 4 EVs per charger
C. 50% EVs ; 9 EVs per charger
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Performance Indicators: for grid and EV owners

« Minimum voltage observed (p.u)

« Undervoltage duration (%)

« Maximum loading of transformer (%)

« Duration of transformer overloading (%)
« Delayed departures (%)

« Average Cost (Euro Cents/kWh)
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Results: Number of cars and chargers

Undervoltage d tage dip level Undervoltage durdti oltag . Undervoltage durati Vokage dip level .
—— EV-basic —— EV-basic —— Ev-basic
~—— EV-smart —— EV-smart —— BV-smart
— BVv2g — EV-v2g —— Evv2g

. WY
Delayefl Departure Trafo overloading-duration Pelayed Departure

Trafo overloading duration Delayef Departure Trafo overloading d

Max trafo loading

Max trafo logsi

a) Scenario 1: 50% EV ownership and 4 EVs per public charger
b) Scenario 2: 100% EV ownership and 4 EVs per public charger
c) Scenario 3: 50% EV ownership and 9 EVs per public charger
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Conclusion

* A co-simulation-based environment to assess the impact of EVs in modern
residential neighborhood.

* Implemented the EV behavior model based on empirical data
* Interaction reviewed from grid & EV owners' perspective

*9 EVs per chargers (norm at many EU countries) not sufficient.
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WHEN TRUST MATTERS

Thank You!

Marcel.eijgelaar@dnv.com

www.dnv.com
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