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Solar charging could mitigate negative prices
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Assumptions: Maximum 50% EV charging solar, linear increase towards lowest prices/highest solar production. Data: energy-charts.de h t LLL



Solar charging is state of the art
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> 78% of home chargers offer an solar
optimized energy management*

Improves economic efficiency
Reduces feed-in power
CO2 reduction from mobility**

slightly higher up-front costs*

D

increases losses***

*pv magazine; ** 10.1016/j.tra.2015.05.00 ; ***https://doi.org/10.1016/j.seta.2023.103512;
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https://doi.org/10.1016/j.seta.2023.103512
https://doi.org/10.1016/j.seta.2023.103512

EV charger System for solar charging
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Efficiency losses of an EV charger system
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1. Observation
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Observation from different EV chargers

14

12

=
o

(00)

Power in kW

Set power
—WB1
— —=-WB2
——WB3

hold- tlme

\

Frequent phase-
switching

1-A- dlscret

b
— e E—— e p— —

Quasi continues

! three-phase only
Long hold time
till phase-switching

-berlin.de, Data: Fraunhofer ISE

© solar.htw

10

15
Time in min

w
o



ADAC —
Hochschule fir Techni ik % F ra u n hOfe r

und Wirtschaft Berlin
ISE

AStand-by-Power
APeriphery
APower-on-power-off-characterization
AControl behavior -

Umd_wekt;onales und Solares Laden
APhase-Switch RIS
AComplementary application tests

Prufrichtlinie

und Klimaschutz

des Deutschen Bundestages



Validation of the simulation model
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Performance

PV generation

Indicator
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Loss mechanism
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Application: Relevance of loss mechanism
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Application : Comparison  of different  chargers
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links two technologies that can stress the grid:
PV and EV charging.

requires efficient, grid-friendly solutions.

AWith a combined , We assessed charger
performance.

AFor the first time, between residential EV chargers
are shown.

ACompared to an ideal charger, , such as dead time,

hold times and stand-by power prove decisive.
AUnder identical conditions, this results in



and Climate Action

Research group

Solar Storage Systems

More insights: solar.htw-berlin.de/studien/solares-laden-von-elektrofahrzeugen/
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Simulation model
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A One year simulation in a 1 s resolution.

A The model compromises parametrization,
generalizability and accuracy.

A Parametrization with measured data from
Fraunhofer ISE lab.

A Modelling of different loss mechanisms for
transparency.

A One year based Performance Indicator
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Low residual power, low prices

50

40

30

2

Power in GW
o

10

[ Solar

f'w M w.‘u

- Residual load

e Day Ahead (DE-LU)

J

-“

\
\

Data: energy-charts.de

02.06.25 03.06.25

04.06.25

|

05.06.25 07.06.25

V-

08.06.25 09.06.25

300

250

200

150

100

-50

Price in €/MWh

ntuw.



