Integrated Assessment of Fuel Cell Powertrain Concepts

Background

7 One main challenge for the transport sector is to reduce GHG-Emissions cost effective
performance. Therefore, an integrated (technological, economic and environmental) assess

s required to investigate the potential of hybrid, battery and fuel cell electric vehicles.

Fuel Cell System Cost Calculation

Goal

Z Analysis of overall components and their share on system
Costs

Method

- Detailed examination of overall potential production
pathways, processes and materials
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Life Cycle Assessment of Fuel Cell Powertrains

Goal

7 Co

of

Method

=7 Crad
use (i

Result
= Signiticant potential of reducing environmental impacts due

to lower platinum content of t
assembly and platinum recycling

mparison of environmenta
oresent and future fuel cel

e-to-grave calculation o

powertrains

ncl. hydrogen productio

electric

battery
hydrogen motor
storage Balance of Plant
LGS stack

n) and end-of-life

hydrogen production

-natural gas steam reforming

-electrolysis using electricity grid mix

-electrolysis using wind-generated electricity

System boundaries for the LCA analysis

impacts caused by production

- powertrain production, vehicle

ne membrane electrolyte

today

future

global warming potential [%]

Balance of Plant

other components of
stack

Membrane Electrode
Assembly

1,000

100,000

factory production volume of fuel cell systems per year

terrestrial acidification potential [%]

today future

1,000 100,000

Balance of Plant

other components of
stack

Membrane Electrode
Assembly

factory production volume of fuel cell systems per year

Environmental impacts caused by production of fuel cell systems for today and for the future

Relevant Cost of Ownership Analysis
Example: Commercial Vehicles

Goal

- Comparison of ownership costs for commercial vehicles with
conventional and alternative powertrains

Method

~ Cost analysis based on transport task specifications and
vehicle configurations

® Selection of transport task

Specification of ® Definition of the operation profile

the transport task ® Specification of the driving profile
Transport task
l g specification
® Selection of vehicle class
Vehicle configuration ® Selection of powertrain concepts
® Configuration of key powertrain components
> Reference vehicles

® Calculation of reference vehicles power demand
® Energy consumption simulation by using generic
driving cycles

Simulation of the
vehicles longitudinal dynamic

Specific energy
consumptions

EI Relevant Cost of ® Calculation of vehicle fix costs
Ownership calculation ® Calculation of vehicle variable costs

» Relevant Cost of Ownership

Workflow of the DLR Relevant Cost of Ownership assessment model for commercial vehicles
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Result

— Cost-efficiency of BEV and FCEV powertrains depend
heavily on the individual transport task requirements. The
example shows that for regional delivery BEV and FCEV
powertrains are currently not cost efficient
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“Note: ICE-D: Internal Combustion Engine — Diesel; BEV: Battery Electric Vehicle; FCEV: Fuel Cell Electric Vehicle;
RCO includes only costs regarding the vehicle and not the infrastructure costs for BEV and FCEV.

“Boundary conditions: 8 years of lifetime; 39.000 km per year;
Fuel consumption: ICE-D: 171/100km, BEV: 124 kWh/100km, FCEV: 6.1 kg H,/100km;
Fuel costs: 1.19 €,4,4/1, 0.135 €,5,/kWh, 7.41 €,4,/kg H,;

Driving distance without refuelling: ICE-D: 732 km, BEV: 150 km, FCEV: 164 km




	Integrated Assessment of Fuel Cell Powertrain Concepts

