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eVS ‘ 27 Objectives

* Evaluate the cost & benefit associated with sizing the initial power
of the battery

— Differences in Battery Power & Initial Cost

— Fuel Consumption & Net Present Value (NPV) of gasoline savings
* Evaluate dependence of benefits on

— PHEV powertrain type

* Split e | 0 ' '
* EREV a
— Battery Chemistry Increasing Battery Power
More gasoline savings
° LMO-G Higher Initial investment
* NCA-G
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Vehicles
eVS ‘ 27 Split PHEV-10 & EREV PHEV-40

* Vehicle models are from Autonomie
— based on USDRIVE 2020 assumptions.
— PHEV-10 sized for all electric UDDS cycle operation

— PHEV-40 sized for all electric USO6 cycle operation
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Battery data from BatPaC
EVS |27 neacamos
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eVS ‘ 27 Net Present Value (NPV)
Calculation Assumptions
* Net Present Value of Gasoline Savings

— Baseline: 30mpg conventional vehicle
— 7% discount rate

— Gasoline @ S4/gallon, Electricity @$0.10/kWh
* Real World Cycles from Kansas City, USA
* Vehicle usage

Avg vehicle travel per day
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eVS ‘ 27 PHEV10 can deliver substantial
gasoline S savings

Savings per year compared to baseline
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Factoring in the effect of RWDC,
Battery power, cost & NPV
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Battery Cost vs. Power for
different chemistries
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Both vehicles benefit from
eVS ‘ 27 increase in battery power

* Vehicle sizing logic 3
determines motor power

: : =t split PHEV 10 LMOG
2 5| I B -—&— erev PHEV40 LMOG |
' ; ; - erev PHEV40 NCAG

* Usable battery power may
get limited by
— Motor power rating
— Drive cycle properties

Fuel Consumption (I/100km)
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Higher power rating helps in

eVS 27 using more electrical energy
* Energy required for driving 250
is constant for all test cases
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* Higher electrical
consumption enables lower
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— Vehicle control logic | |
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cVSi27

* Both architectures have
comparable regenerative
braking capabilities

— Higher battery power in PHEV

10 allows more regen energy
to be recovered

— PHEV 40s already had high
power batteries, hence the
improvement is less
significant
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eVS ‘ 27 Reduction in engine operating
time reduces fuel consumption

* Powerful battery can
support higher power

demands, more EV
operation in city for PHEV-
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eVS ‘ 27 NPV of Savings: operational
savings over vehicle lifetime
* Estimation is valid for drive

cycles, vehicle & other NPV
related assumptions.

* PHEV 40 gives you a higher
savings.

* PHEV 10 can also provide
significant savings

—+— split PHEV10 LMOG
—&—erev PHEV 40 LMOG n
—d—ecrev PHEV40 NCAG

* |nitial cost of vehicle is not
considered in this case
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eVS 27 Disadvantage:
Higher battery cost

* BatPaC: manufacturing cost

5000
of battery
: 4500
* Higher power battery results
: = 4000
IN €
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eVS ‘ 27 NPV considering the battery cost
and future savings

* Under the assumed |
L. . 7500 { { = split PHEV10 LMOG
conditions, PHEV-10 gives | | —e—erev PHEV40 LMOG

the highest S savings
* Other factors that can affect
this estimate

— Emission benefits

— Cost of other components

* Motors

NPV considering Battery Cost ($)

* Power electronics

* Engine, Transmission etc. 20 4‘0 6‘0 8‘0 160 1éo 140
Battery Power Rating (kW)
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eVS ‘ 97 Conclusion

* Estimated battery cost (for OEMs) by 2020

Vehicle Type Battery Power | Battery
Cost ()

PHEV 10 90 kW $2400
PHEV 40 100 kW $3700

* For a midsize Split PHEV-10 & EREV PHEV-40

* NPV of the fuel savings will be > $6500
(compared to a 30 mpg conventional midsize sedan)

* Impact on battery life needs to be studied

Organized by Hosted by In collaboration with Supported by

..y, AVERE FeW EVAAS EDTA




eVS 27 Acknowledgements

*  This work was supported by DOE’s Office of Vehicle Technologies. The support of David Howell, Peter Faguy and
David Anderson is gratefully acknowledged. The submitted manuscript has been created by the UChicago Argonne,
LLC, Operator of Argonne National Laboratory (“Argonne”). Argonne, a U.S. Department of Energy Office of Science
laboratory, is operated under Contract No. DE-AC02-06CH11357. The U.S. Government retains for itself, and others
acting on its behalf, a paid-up nonexclusive, irrevocable worldwide license in said article to reproduce, prepare
derivative works, distribute copies to the public, and perform publicly and display publicly, by or on behalf of the

Government.
Contacts
 BatPaC * Autonomie
— http://www.cse.anl.gov/BatPaC/ — http://www.autonomie.net/
— pnelson@anl.gov — ram@anl.gov
Organized by Hosted by In collaboration with Supported by

W avele - p— :
Fira;arc:Iona A@ Av ERE nfeh arcaiona (Y E\IL\L\P EDT'\L

European
Commission




