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Can an electric car replace a stationary
battery for prosumers?

* Prosumers have incentives for self-consumption
 Economic

* Depends on tariff structure and taxes
» Self-sufficiency
* Interest in providing their own electricity
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Can an electric car replace a stationary
battery for prosumers?
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Method

*  Optimization with the objective of minimizing bought electricity
 Measured driving profiles for western Sweden (426)

 Measured household electricity demand profiles for Sweden (2221)
With and without V2H

Inputs
e Driving profiles \ Model Qutputs
® Household electricity demand ® Self-consumption
and PV generation profiles I N . Minimise electricity bought for each combination
: Combinat f tS !
® EV battery sizes > ormhmarions o mpHE for each combination * Self-sufficiency for
® PV-panel sizes each combination
e Stationary battery sizes )
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Method

Dwelling 25 000 kWh/year

ALR = array size (Wp)
~ average annual household load, excluding EV (W) -

) Dwelling 5 000 kWh/year
battery energy capacity (Wh)

average annual hourly household demand, excluding EV (Wh) -

BDR =
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- Dwelling 25 000 kWh/year Dwelling 5 000 kWh/year
SG'f—S UfﬁC|ency ALR3 = 8.6 kWp ALR3 = 1.7 kWp

BDR2 = 5.7 kWh BDR2 = 1.1 kWh

. EVs comparable at higher
ALRs

. Shows diminishing returns with
increased EV-battery size

. Combo of EV and stationary even
better, but not additive

== Households with stationary battery (BDR = 2) and EV (50 kWh)
== Households with stationary battery (BEDR = 4)

== Households with stationary battery (BDR = 3)

= Households with stationary battery (BDR = 2)

= Households with stationary battery (BDR = 1)

=== Households with EV (75 k\Wh battery)

=== Households with EV (50 kWh battery)

= Households with EV (25 kWh battery)

= Households with EV (15 kWh battery)

===Households without any storage

Self-sufficiency [%]

1 2 3 - 5 8

PV panel ALR
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- Dwelling 25 000 kWh/year Dwelling 5 000 kWh/year
Self-sufficiency PP

ALRS3 = 1.7 kWp
BDR2 = 5.7 kWh BDR2 = 1.1 kWh

(b)

e Variation is large between EV
prosumer combos

D
o

o
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 Large EV-battery relative to
demand and driving profiles
a large factor
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:i' Households without any storage

- Households with stationary battery (BDR = 2)

[ Househalds with EV (50 k\Wh battery)

[ Households with stationary battery (BDR = 2) and EV (50 kKWh battery)|
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PV panel ALR

2019-05-22




CHALMERS

UNIVERSITY OF TECHNOLOGY

The impact of vehicle to home

L .

e V2H is important “

« Difference of a BDR of 2
at high ALRs, equivalent of
a normal sized home battery

Salf-zufficiancy [3%]

1 2 3 4 5 -]
D i 25 000 kWh/ i Househakds with BV, wilh VZH [50 KWh battery) | Ry panel ALR
— - wi
welling year Dwelllng > 000 kWh/year e Housaholds with BV, without WV2H (50 kWh batlery)|
= Housaholds with slationary battery (BDR = 4)
ALR3 = 8.6 kWp ALR3 = 1.7 kWp — Fguseholds with slationary batiery (BOR = 3)
m— Housaholds with stationary battery (BOR = 2)

BDR2 = 5.7 kWh BDR2 = 1.1 kWh o Households with stationary battery (BOR = 1)

=+ Households withoul any storage
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Conclusions

« Can it replace stationary batteries?

 Dependent on household demand and driving profile,
but to an extent yes

 V2H important

* Possibly better at more southern latitudes

* Driver for consumers?
* Value of 40-250 €/year (Swedish conditions)
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Increase in number of battery cycles

300 F ' ' ' .
. 3 5
250 | 1 I ! :
1 | I Households without V2H
L (50 kWh battery)
@ 200 [ 1 | Households with EV
2 (25 kWh battery)
5 ). Households with EV
2 450 (50 kWh battery)
o = s T o Households with stationary
E I [ I I battery (BDR = 2) and
O 100+ 8 EV (50 kWh battery)
] Households with EV
T
l ' | (75 KWh battery)
50 I — 1
ML T el Y

1 4
PV panel ALR
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