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The major challenges for car:

Today’s five major challenges for the tomorrow’s ca r

Industrial and 
technologic 
development

World population 
growth

More vehicle in 
world

More  fossil energy 
consumption

More population in 
city

1- ENERGIE

2-climate change
CO2

3- Air quality

4- Safety

5 -Mobility

More electronic in 
cars
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For us, 
Each customer has a need for mobility specific to h is world of life,
adapted to the geographical area where he live,

Consequently we must propose the best economic choi ce in term of:

Energy
Technology
Usage

vehicles more ecologic of « each»
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Ecological Affordable Car
The definition:

Ecological

affordable
Societal

WtW CO2 emissions reduction
Energy diversification & efficiency
Air quality improvement (low emissions)
recyclablility

comfort
Safety
No more Waste

Vehicle cost and usage cost
All services
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energies / technologies panel
With the diversity of energies, the ‘well to wheel’ approaches are 
necessary.
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Energy Resource           Conversion                          Energy Carrier      Propulsion System

OIL (Conventional)

OIL (Non-Conventional)

Biomass

Natural Gas

Coal

Renewable
(Solar, Wind, Hydro)

Nuclear

Syn fuels
CO H2

XtL

Electricity

Liquid Fuels
diesel

CNG

Hydrogen

Conventional ICE :
Diesel

ICE CNG

ICE / flex Hybrid

Plug-In Hybrid
ICE/ Flex

Range-Extender EV :
ICE/ Flex - Fuel-cell

Battery Electric

Fuel-Cell Electric

Liquid Fuels
gasoline

refinerie
s

ethanol
FAME

Biogas

Conventional ICE :
Gasoline/flexfuel

Bio 2 °°°°
generation

B5-B10

E5- E10

B30

E85

ICE Hydrogen
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PSA, CO2 leader

• 1st manufacturer in France with the classification of the ADEME.
• 1 million vehicles <140g CO2/km sold in 2007.
• 1st manufacturer in Europe for low consumption vehi cles with 
more than 400.000 sales of low consumption vehicles  (lower than 
130g CO2 / km).

PSA, leader of low CO2 vehicles
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Increase efficiency at the level of 
vehicle

But regulation and consumerisms constraints

100kg Benefit  on 
weight ensured a CO2 

benefit of 4 g

Average 

SCx 70 dm 2

Average weight 

1 281 kg

Average cost down 

11 kg/t

10% Benefit  on specific engine 
consumption ensured a CO2 benefit of 15 g

PowertrainPowertrain

Global weightGlobal weight

Rolling resistanceRolling resistance

5 dm2 Benefit  on SCx
ensured a CO2 benefit of 2,5 g

Aerodynamic properties.Aerodynamic properties.

10% Benefit  on specific engine 
consumption ensured a CO2 benefit 

of 2 g

Road Safety  
( EuroNcap) Vehicle 

drivability 
and stability

Pedestrian 
regulation

Euro 5 & 6

Solutions and constraints
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Internal Combustion Engines: Improve efficiency
ICE technologies cost / CO2 saving

efficiency increase: but with extra cost

Extra cost

CO2 saving %

0

20

10

30

40

Gasoline atmospheric

VVT

Turbo charger 

HCCI

VVA

IDE turbo charger VVT

IDE turbo learn burn

Double VVT

VVT

Double VVT

Diesel turbo HDI

To day

Diesel
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- 21 %

M
V
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: Gasoline

: Diesel

Overhead purchase cost
for the customer

- 28 %

Micro

Micro

Mild

Mild

Full

Full

Stop & start

Diesel hybrid

Gasoline hybrid

The benefit and cost for customer

*Simulation with same performance car, just change the drive train

PSA hybrid technology :
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Thermal engine

� Refill battery 
during  
deceleration

Alternator-starter

Micro Hybrid (Stop & Start optimise)

wheelsGear box

Power electronic 
is include in the 
back of electric 
motor

PSA hybrid technology : Micro Hybrids

Battery
reinforced

PSA  Peugeot Citroën large deployment plan on gasol ine & diesel engine start on 
2010 with  1.1 million vehicle sold /year.
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PSA hybrid technology : Full hybrid HYn 4

� 4-wheel drive 
� Comfort during ratio change
� Flexibility to adapt drive train to other thermal engine and other levels of 
electrical power.
� Improvement of the CO2 profit (better beach of mode in recuperation of 
energy)
� Maximum efficiency of the HDi engine on motorway (>120km/h automatic 
disconnection of electric motor to remove the electromagnetic losses and 
frictions). 

1 Electric motor

2 Power battery
3 BMU

4 Power electronic

5 High voltage STT
6 Senso-drive gear box

7 Diesel HDI from 1,6 to 2,2 l
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Concept Citroën HYPNOS
motorisation hybrid HDI 200 ch (147 kW)
Consumption: 4,5 l/100 km
CO2/km : 120 g

Concept Prologe Peugeot
motorisation hybrid HDI 200 ch (147 kW)
Consumption: 4,1 l/100 km
CO2/km : 109 g

PSA hybrid technology : HY 4
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Electric vehicles: PSA background

10 000 EV sold from 1989 to 2004
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On electric and Hybrid plug-in vehicles

This cooperation agreement relates to 
several technological actions:

�The definition of the economic models 
allowing to support the commercial 
development of the electric-powered 
vehicles, 

�New energy storage technologies, in 
particular the batteries Lithium-ion, 

�Vehicles charge systems, communication 
protocols between the vehicles and the 
network during the refilling and their 
standardization. 

PSA electric technology: Partnership EDF - PSA
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2015 2020 +2000

large scale 
Production 

FC vehicles 

with on board 

H2 storage 

Research on fuel cell system breakthroughs

� Cost

� Durability

� Vehicle Integration (Storage H2)

� Infrastructure H2

2008

FISYPACGENEPAC

Intelligent Energy 3ème

Generation

4ème

Generation

5ème

Generation

PSA Fuel cell technology : road map

The first most probable uses: are range extender electric-powered vehicles 
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Conclusions:  ecological affordable car

over head cost /  gasoline engine 

WtW g/km  CO2
for medium car

(308 Peugeot)

175

120

150
Hybrid

gasoline

Hybrid
HDi+FAP

HDi+FAP
Stop & Start

CNG

*E85 from sugar beet, ** B30 from colza

WtW base on  EUCAR /CONCAVE/JRC  data

Goal
HDi+FAP

B30**

Gasoline 
Stop & Start

E85*

Today Tomorrow After tomorrow

HDi+FAP

Fuel Cell 
vehicle ??

Electric 

vehicle

100

gasoline

Hybrid HDi
+FAP B30**

308 Peugeot : CO 2 g/km MVEG
Gasoline 1,6 VTI = 159
Diesel +FAP 1,6HDI= 125

80
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In 2012 PSA the most ecological manufacturer of the  world

4/ Conclusion :

To propose ecological vehicles for “each”:

Better choice Energy /Technology adapted to each need  for 
mobility, supporting:
Energy efficiency,
A weak impact on the climate,
A weak impact on the soundness,
And at a cost adapted to the use according to the ge ographical 
areas.

All that to obtain significant and fast results on storage thanks to a 
fast “Pervasion” (speed of penetration on the market),
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Vehicule partnership

TOYOTA - PSA

MMC-PSA
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FIAT-PSA

Vehicule partnership
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enginePartenship

Moteurs diesel 1,4l – 2,7i
FORD-PSA

Moteurs essence 1, 3l – 1,8i
BMW-PSA
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Electric component partnership

Organes électrique
MMC-PSA


