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Agenda

a Possible operating modes of the system

e Managing power — the idea

e Sizing the energy storage
e Initial data sets and outcomes

Important considerations
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Discharging

Nk

= Main Controller

SOCpg,;

Vehicle V2G

Workshop on Advanced Charging Systems

Gdynia 2022

—

e

Energy
Storage

10



= Main Controller

AN
~N

SOCpg,;

Discharging

Grid

V2G +
Storage

DC

DC

DC

DC

[J | Workshop on Advanced Charging Systems

Gdynia 2022

EV

—

e

Energy
Storage

11



Nk

= Main Controller

PGrid IIIIIII
AC 7
~ = . -—: :
Grid
DC
DC

7

Workshop on Advanced Charging Systems

Gdynia 2022

DC
e

EV

SOCpg,;

DC

DC

—

=5

v

Energy
Storage

12



Nk

I:)Grid

= Main Controller

SOCpg,;

AC

Workshop on Advanced Charging Systems

Gdynia 2022

| | | fd
[ [T7 1] bc
DC L . i B DC
DC DC
DC DC Pev

t/__\
0—0-
EV

—

=5

Energy
Storage

13



Nk

I:)Grid

= Main Controller

SOCpg,;

AC

Workshop on Advanced Charging Systems

Gdynia 2022

| | | fd
| ) [ | DC
DC L a 188 B DC

L

DC DC

DC DC Pev
t/__\

0—0-
EV

—

=5

Energy
Storage

14



Nk

I:)Grid

AC

DC

= Main Controller

-

DC

7

Workshop on Advanced Charging Systems

Gdynia 2022

DC
e

EV

SOCpg,;

DC

DC

—

=5

v

Energy
Storage

15



Managing power - the idea
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Initial data set
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Outcomes
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Considerations for sizing the Energy Storage

Algorithm
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Working as a grid storage

Different tariffs — day night shifting

« consider difference In
month

* Flattening the ,duck curve’

« charging the storage/EV at
lower prices

Market price [z/MWh]
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Placing — City
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 Small EV (smaller batteries » Larger batteries
« Possibility of longer charging * As fast as possible
« V2G

Workshop on Advanced Charging Systems

2
Gdynia 2022



Expanding market

Global electric car stock, 2010-2021
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Renewable Energy Soureces — Solar Power

Average per month Daily change
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