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BRP is no. 1 in following markets:

PWC 
Sport Boat

Snowmobile

Roadster

Light Sport Aircraft

BRP
Market segmentation 
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Sturtevant

Wisconsin

Waukegan

Illinois
Hongkong

China

Juarez

Mexiko

Spruce Pine

North Carolina

Gunskirchen

Austria

Stuart

Florida

BRP Powertrain
A global company
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EnviromentEnviroment
• Enviromental

Management

EconomyEconomy
• Justify Energy
Demand

SocietySociety
• Different

Generations

EnergyEnergy

EfficiencyEfficiency

BusinessBusiness

EthicsEthics

EnvironmentalEnvironmental

JusticeJustice

Megatrend
Sustainability 
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Society
Different expectations from different generations

8
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Quadricycles
EU 3 skipped

Motorcycles

Passenger 
Cars

Tricycles

EU1EU1EU1EU1 EU2EU2EU2EU2 EU3EU3EU3EU3

EU1EU1EU1EU1

EU1EU1EU1EU1

EU2EU2EU2EU2

EU2EU2EU2EU2

EU4EU4EU4EU4

EU3EU3EU3EU3

EU4EU4EU4EU4

EU5EU5EU5EU5

EU4EU4EU4EU4

EU5EU5EU5EU5

EU6EU6EU6EU6

EU5/6EU5/6EU5/6EU5/6

EU6EU6EU6EU6

EU3EU3EU3EU3 EU4EU4EU4EU4 EU5EU5EU5EU5 EU6EU6EU6EU6

Enviroment

Emission Legislation Standard CO/HC/NOx
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Enviroment

Emission Legislation Standards  CO2

ACE 
Family

US US US US – CAFE Passenger CarCAFE Passenger CarCAFE Passenger CarCAFE Passenger Car
EU EU EU EU –––– Passenger CarPassenger CarPassenger CarPassenger Car
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Economy – Justify Energy Demand

Reserve Source TransformationStorage

Fossil

� Coal

� Crude oil

� CNG

Renewable

� Wind

� Water 

� Sun

� Biomass

� Earth heat

Nuclear

� Fission

� Fusion

� Fossil

� Gasoline

� Diesel

� CNG

� Renewable

� Hydrogen

� Electric power

� Methanol

� Ethanol

� Biodiesel

� Nuclear

� Hydrogen

� Electric power

� Fossil

� Fuel tank

� Renewable

� Fuel tank

� Hydrogen tank

� Battery

� Nuclear

� Hydrogen tank

� Battery

� Fossil

� Combustion 
engine

� Renewable

� Combustion 
engine

� Electric motor

� Fuel cell

� Nuclear

� Combustion 
engine

� Electric motor

� Fuel cell

ieaieaieaiea ---- international energy agency scenariosinternational energy agency scenariosinternational energy agency scenariosinternational energy agency scenarios

Base line scenarioBase line scenarioBase line scenarioBase line scenario:::: no existing changes in policies with projected no existing changes in policies with projected no existing changes in policies with projected no existing changes in policies with projected 
C02 emissions of 40.2 C02 emissions of 40.2 C02 emissions of 40.2 C02 emissions of 40.2 GtGtGtGt in 2030in 2030in 2030in 2030

� 1,5% increase of energy demand per year,12 000 -> 16800 Mtoe
� Main driver of demand for coal and gas is power generation
� Non hydro renewable energy technologies show fastest rate of increase
� Capital required to meet projected energy demand ->  26 T$

450 scenario:450 scenario:450 scenario:450 scenario: global and radical coordinated policies worldwide with global and radical coordinated policies worldwide with global and radical coordinated policies worldwide with global and radical coordinated policies worldwide with 
projected CO2 emissions of 26.4 projected CO2 emissions of 26.4 projected CO2 emissions of 26.4 projected CO2 emissions of 26.4 GtGtGtGt in 2030in 2030in 2030in 2030

� 0,8% growth rate of energy demand per year
� Increased energy efficiency in buildings and industry reduces the 
� demand of  electricity and to a lesser extent fossil fuels
� Average emission extensity of new cars is reduced by more than half
� Capital required to meet projected energy demand reduction -> 36.5 T$
Source: iea world energy outlook, executive report Fossil fuels will remain the dominant sources of primary energy

worldwide in both scenarios, end use efficiency is the largest 
contributor to CO2 emissions
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Hybrid  

Efficient Power Vehicle

Technology
• Micro hybrid (start/stop) 
• Parallel hybrid

• Emission control concepts ICE

• Intelligent transmissions

• Energy storage concepts 

(quick charge and discharge)

Key Issues
• Cost of Battery/Power electron.
• Weight / Size of Powertrain
• Packaging of Powertrain
• Emissions reduction of ICE
• System Complexity

Electric

Zero Emission Limited Ride Vehicle

Technology
• Full electric
• Series hybrid (Range extender)

• Emission control concepts ICE

• NVH concepts ICE

• Battery technology concepts

(continues charge and discharge)

Key Issues 
• Costs of Battery/Power electron.
• Weight / Size of Battery
• Packaging of ICE / generator
• NVH reduction of  ICE
• Limited Autonomy 

� Ultimate Power to weight
� Ultimate Ride to autonomy
� Limited Access to playground
� Legal Emission tank to wheel

2020

2030

2010

� Efficient Power to weight
� Efficient Ride to autonomy
� Extended Access to playground
� Reduced Emission tank to wheel

Internal combustion 
engine ICE

Ultimate Power Vehicle

Technology 
• Direct injection 2- & 4-stroke
• Charging SC & TC
• Emission control concepts
• Intelligent transmissions
• Variable auxiliaries
• Light weight materials
Key Issues
• Emissions reduction
• Efficency improvement
• Noise reduction
• Alternative fuels

�Ultimate Power to emissions
� Limited Ride to autonomy
� Unlimited Access to playground
� Zero Emission tank to wheel

Future Propulsion
Szenarios
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Power
Train

Mechanics

Software

Electrics /

Electronics

CalibrationControl

Sensor
Actuator

Mechanics

Human

Electrics

Eyes/Ears
Hands/Feet

Eyes/Ears
Hands/Feet

Future Powertrain
Architecture

Mechatronics units the principles of mechanics, electric/electronics 
and software engineering to generate advanced power train 

architectures and functions

1902190219021902

F. PorscheF. PorscheF. PorscheF. Porsche
F. F. F. F. LohnerLohnerLohnerLohner

2010201020102010

PorschePorschePorschePorsche
918 918 918 918 SpyderSpyderSpyderSpyder
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Power-el.E-motor

HCM

Cells

Battery System

Charger

230V ~ / 110V~

400V ~ (3 phase)

Balance
S.

220V ~ (2 phase)

ECM

M
a

n
a

g
.

TCM

Hybrid Control Module

Vehicle

EPS
VCM

VSS ABS

DC/DC
12V DC

…

Energy Supply System

Drive System

Starter

12V 

Bat.

Mechatronic Powertrain
Advanced Architecture

Powertrain development process has to cover a significant higher complexity 

by continuously increasing demands of development time and cost reduction
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Mechatronic Powertrain
Enabler – Drive system NVH

Interior noise level impression of ICE-REX compared to existing ICE-vehicle is limiting the
REX operating strategy 

Simulation system

Idle noise level: ICE-vehicle: 49 dB(A)  

ICE-REX:    58 dB(A)
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Engine speed

ICE-REX

ICE-vehicle

Limited REX engine speed compared to existing
interior noise level from existing ICE 
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Mechatronic Powertrain
Enabler - Battery system

Existing battery concept are optimized towards energy density, for future propulsion systems we would 
need higher power density as well, to optimize the operating strategy and increase the over all efficiency.

Simulation system
,Hybrid’
battery
system
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Mechatronic Powertrain
Enabler - Model based simulation

Model based simulation / tools are a key success factor for advanced power train function design
in terms of time to market and development cost 

Simulation system

Vehicle & Tire modelE motor & battery modelEngine & transmission model

Operating strategy & control models



A3PLUS Conference 2010
Wolfgang Wukisiewitsch

Test bench - hardware
Real engine and gearbox

Test bench - simulation
Virtual driver, vehicle, environment and e motor 

Tire & Vehicle

HCUTCUECU

CAN

~

Clutch & Transmission

Mechatronic Powertrain
Enabler – Model based testing

BSU

ECM: engine control unit
TCU: transmission control unit
HCU: hybrib control unit
BSU: baterry simulator unit

Engine
e

motor

Test system

Model based testing / tools are a key success factor for advanced power train function test/validation
in terms of time to market and development cost
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• Efficiency increase, emission reduction to „Zero emission“ and renewable energy sources will drive the 

development of  future propulsion systems -> ICE, Hybrid and e.

• Many countries worldwide have strategies announced to substitute crude oil by alternative fuels or renewable 

energy sources -> energy shift.

• Mechatronic units mechanical, electric/electronic and software engineering to design advanced power train 

architectures and functions. 

Situation

• Many technical options are available to work on efficiency increase and emissions reduction, it will not be one 

solution / technology  for the world -> investment justification

• The Powertrain development process  has to cover a significant higher complexity by continuously  increasing 

demands of development time and cost reduction -> time to market

• The war of talents for the future will increase significantly.

Challenges

• The combustion engine will continue to dominate the mobility in the next 20 years.

• The mechatronic architecture will allow us to define solutions with the necessary flexibility for the future.

• The e mobility hype will change into a sustainable mobility orientation for the future.

Messages

Key Issues
#1: Efficiency 

increase  
#2: Emission  

reduction

#3: Battery

Power density

#4: Investment

justification

Summary
Key Issues 
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DIVERSIFIED MARKETSDIVERSIFIED PRODUCT PORTFOLIODIVERSIFIED MANUFACTURING FOOT PRINT

www.brp.com

OUR PRIORITY: INNOVATION


