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Research question
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* How will the choice of objective function influence
the optimal battery size?
* Total Cost of Ownership savings for the users
* Electric drive fraction of the car fleet
* Number of PHEVs sold

* How are the results affected by:
* Costs of converting HEV to PHEV
* Subsidies
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* 445 privately driven Swedish cars
* Car model 2002 and younger

* GPS installed for 1-2 months

* March 2010-Sept 2012

* The cars are conventional gasoline and diesel
cars
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HEV or PHEV?
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There is a higher investment to buy a PHEV but there is
possibility to overcome this investment through cheap
mileage.

* APHEVis chosen if:
Savings(AER) > (Battery investment (AER) + C,)

We consider a range of battery costs and two different
scenarios of high and low fixed costs (Cy,)
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Savings per battery range,
when marginal battery cost ~400$/kWh,

low CﬁX(ZOOS), night time charging only
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Savings per battery range,
when marginal battery cost ~4005/kWh,
low C;,,(35008), night time charging only
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Low Cj,, and subsidy of $5000
for 10 km batteries or bigger.

TCO
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Low Cj,, and subsidy of $5000
for 10 km batteries or bigger
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Discussion
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High fixed costs (C;,) may delay introduction of
PHEVs

* High share of PHEVs is not necessarily the same as
a high share of electric driving

* To reach a high share of electric driving small
batteries are not enough.

Subsidies should be designed with care

Thank you for listening! Larshenr@chalmers.se
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Shift to PHEV when TCO is lower than corresponding HEV
Costs included:

* Annuitized battery investment costs

* Yearly fuel and electricity costs

marginal savings = d, (AER)  (pes- p.e,)
marginal cost =a pice,

* There is also an annualized investment cost besides battery: ¢,
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Shift to PHEV when TCO is lower than corresponding HEV

Costs included: Marginal annual
* Annuitized battery investment costs distance driven on
. electricity
* Yearly fuel and electricity costs Fuel and
electricity prices

marginal savings = d, (AER) x (p;- p.e,)

marginal cost =a Bice,
~— Specific energy
use

* There is also an annualized investment cost besides battery: ¢;,
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Methodology

Shift to PHEV when TCO is lower than corresponding HEV
Costs included:

* Annuitized battery investment costs

* Yearly fuel and electricity costs

marginal savings = d, (AER)  (pes- p.e,)
marginal cost=a Blce

_—Depth \ Marginal battery
Annuity discharge cost
* There is also an annualized investmen% cost besides battery: ¢,

Hosted by 1 collaboration with Supported by

. VoCs  AVERE MeD GEEI EVAASEDTA @ :

Organized by

W avele

Fira Barcelona

Parameter

Parameters

$3500

2

Hostes

AV

ERE et GGEI EVAAD ED

Supported by

TA ‘@




