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= Un terrain de jeu global favorable a I’hybride

Changements
climatiques

Urbanisation

» Le défi de la mobilité
et des infrastructures

Evolution des besoins

Le défi technique
et industriel

—
PSA PEUGEOT CITROEN '
v" Une réglementation exigeante

v" Des clients a I'écoute de I'environnement

v" Des gouvernements favorables a la “mobilité durable”

v" Une raréfaction des ressources

v" Population urbaine

e 2011:7,2Mds » v" Mégalopoles (+10 M)

53% e 19502
e 2050 : 9,5 Mds » e 2011:23
65% . 2025:37

v' Qualité et durée de vie du véhicule
v' Rapport qualité / prix compétitif
v" Des véhicules toujours plus sirs et connectés
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Sévérisation et convergence des réglementations

PSA PEUGEOT CITROEN

co Polluants
2
1 Euro 6.2 (2017), Euro 7 (>2020) ; Beijing 6 phase1 (2017), phase2
1 CAFE, CAFC... (2020)
: 210g - 200 -
200g & - ‘ Eurasie
190¢g Europe .3 <2020:€6.1
im0g | 1948 ) y 22020:€6.2
g | Brésil =2020:€7 T g
10 ¢ US project 158 2 ) Chine-Asie du Sud-Est
150g - < 2020:BJ6 step1, Chinas
140g ' 2 2020: BJ6 step2, Chinab
130g NN AN S,
120¢ 119g Moyen-Orient Afrique. = Inde-Pacifique
110g - 113g <2020:€62 (Japon/Corée Taiwan)
100g 22020 €7 0 <2020:€6.2,US CARB LI
¢ NEWZLY - =2020: €7,US CARB
90g 4
80g =+ d
2008 2010 2012 2014 2016 2018 2020 ,
-
1 |ncentives
Bonus-Malus New Energy Vehicles Inovar Auto
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= Aujourd’hui : PSA leader européen CO,

|
PSA Peugeot Citroén

110,3 g/lkm CO,
Marché: 123,7 g CO, /km

30% ventes
<100 g/km CO,

44 véhicules
“Best in Class”

A R

CITROEN PEUGEOT

PSA PEUGEOT CITROEN

Moteurs essence Moteurs Diesel Hybridation Automatismes

HLE(AISIN)

1L & 1,2L PureTech . Hybrid 4 AMG I
1.6L THP 1,6L. & 2L Blue Hdi Stop & Start ATG Il

Peugeot 308 , 110 ch Citroén C4 Cactus, 100 ch DS 3,100 ch
1,2L PureTech 1,6L BlueHDi 1,6L BlueHDi
95 g/km CO2 82 g/km CO2 79 g/km CO2
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Tomorrow: new technologies for worldwide stakes PSA PEUGEOT CITROEN

Engine | Gasoline PHEV BEV | New generation of
2020 2019 L transmission

Optimized gasoline

and Diesel engines

technologies 8-speeds AT
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= 100% PSA ecosystem committed PSA PEUGEOT CITROEN

MARKETING PRO@‘M INNOVATION

| e &

FINANCE
PURCHASE
SUPPLY CHAIN

MANUFACTURING

o
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To serve our 3 Brands

A

CITROEN

CREATIVE TECHNOLOGY

Optimistic
Human

Smart

0
SN

-

PEUGEOT

MOTION & EMOTION

Exigence

Allure

Emotion

PSA PEUGEOT CITROEN

>

CREATIVE TECHNOLOGY

Spirit

of

Avant-Garde

—==BACKpcE=

IN THE



PSA PEUGEOT CITROEN

Market trend




— Today US market PSA PEUGEOT CITROEN
| WV | PHEV |  BEV |
2013 3,2 % 0,62 %
2014 2,8 % 0,35 % 0,36 %

Honda; 0.40% Mitsubish; 0.29% . 0 oe:
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PHEV in the field China & Europe

Price (€)
39000 €

38000 €
37000 €
36000 €
35000 €
34000 €
33000 €
32000 €
31000 €
30000 €
29000 €
28000 €

27000 €

A3 e-Tron 38.900€

180ch 4x4

Ambiente Level — France Prices 2015

Audi A3 e-tron
Bicorps 5 portes du C
LNC juillet2014
EU30: 982/2014
3.028/4M2015

Mercedes G350e
Tricorps 4 portes et break
du D Premium- LNC mars 2015

®

Volkswagen Golf GTE
Bicorps 5 portes du C - LNC fin 2014
EU30: 1,057/2014 - 3.533/4M2015

Mitsubishi Outlander PHEV
D-SUV - LNC mars 2014
EU30: 19.911/2014 - 9.412/4M2015

Volvo V60 PHEV Diesel
Break Premiumdu D - LNC janv. 2013
EU30 : 5.373/2014 - 1.766/4M2015

BYD Qin (Surui PHEV)
Tricorps du C Base
LNC décembre 2013
CN : 14.747/2014 - 8.944/4M2015

BMW 530Le @
Tricorps du E Premium
LNC janvier 2015
CN : 119/4M2015

Roewe 550 plug-i
Tricorps du C Base
LNC novembre 2013

CN : 2.705/2014 - 1.921/4M2015

Volvo S60L PHEV
Tricorps du D Premium
LNC avril 2015

Audi Q7 e-tron
Diesel
F-SUV Premium
LNC ete 2015

Volkswagen Passat GTE i "
Tricorps 4 portes & break du D | e —
LNC automne 2015

Audi Ad e-tron
Tricorps 4 porles et break du D Premium
LNC fin 2015
Possible PHEV Diesel AWD « Quattro »

BYD Tang (S7 PHEV)
D-SUV Base
LNC 1* semestre 2015

Chery Arrizo 7 PHEV
Tricorps du C Base
LNC fin 2015

Audi ABL e-tron

1" hybride Audi produit localement
Tricorps du E Premium

LNC 4*™ trimestre 2016



Market forecast

0,6 million BEV 2,5 millions BEV 5
3,1 0,4 million PHEV 12,1 3,1 millions PHEV
2,1 millions HEV 6,5 millions HEV -

31.3

PHEWV

pure
ICE

WEU us CN JP WEU us CN JP




— . . PSA PEUGEOT CITROEN
= Worldwide official announcement for =2020 '

>
Zero
Emission FCEV
Vehicle BEV
PHEV
HEV
MHEV
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HEV/PHEYV sales & technologies announcement in 2020
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Cberlines . CSUV-MP

B berlines

REMOUVELANT

Dsuv

D berlines

e
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Drive green 2020: more hope than reality?

Global: Sales of HEVs and PHEVSs to 2020

2007 2008 2000 2010 2011 2012 2013 2014 2016 2018 2017 2020
Source: J.D. Fower Global Forecasting



PSA PEUGEOT CITROEN

Technical path




= Hybrid map Val PSA PEUGEOT CITROEN '

SO A recric |
/7  (BEV)

P /
** Full hybrid
>25 kW = Full hybrid Plug-in ™ more power and energy
y (PHEV) = Grid plug
_ " Stop & Start
ZEV 20-25 kW 7‘ Full hybrid =~ ™ Goha) Energy Optimization
/ (HEV) ** Fun to drive
T / ™ Zero Emission Vehicle

»
5-15 kW/vF Mild hybrid
<

/%
2 kW/ﬂQ%;z’&O Micro hybrid
Q
i =—p
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= Serial or parallel hybrid? PSA PEUGEOT CITROEN {

S
{ Serial Hybrid

Electrical path for power addition

----------------------------------------------------------
-

Moteur
thermique*

Electrique/
Générateur

Entrainement mécanique 230
Flux eélectrique mmmpm»> Sal =

Strengths:
» Electrical skills

Weaknesses:
e Cost

* Emission
* Driving comfort

e Performance
» Efficienc

EBACKRACEE
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Serial hybrid or parallel hybrid?

-
PSA PEUGEOT CITROEN '

Parallel hybrid

Mechanical path for power addition

Entrainement
Flux electriqu

Coupling system

ecanique 33D
e [OOc—

Moteur Electrique/
Générateur

Strengths:
» Multipurpose vehicle

* Efficiency and fuel consumption
* Industrial synergies and dimensioning

Weaknesses:
» Design complexity
* Many choice open (almost) like any other




— Alarge set of technical options PSA PEUGEOT CITROEN

Electric
machine

O--

. Transmission
Electric
machine

Front train
Electric SH
s> \lechanical path . - Power electronics G
Electrical path Electrification
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Toyota HEV legacy

ELECTRIC MOTOR/ ELECTRIC MOTOR/
GEMERATOR 1 (MG1) GENERATOR 2 (MG2)

PETROL ENGIMNE

REDUCTION GEAR UMIT
-+———— COMMNECTED TO
THE FINAL DRIVE

SUMN GEAR
({GEMNERATOR)

RING GEAR
(MOTOR/OUTPUT AXLE)

POWER SPLIT DEVICE
(PLANETARY GEAR)

Since 1997 (Japan, 2001 US, 2003 Europe), kaizen improvement
1,2 million vehicle en 2014

From B to D-SUV, including PHEV



VAG modular policy

KO Kl, K2

R H - ]

—rr

Internal

combustion
engine

Assembly Kit for hybrid drive systems

HEM 20 DQ200E

2010 2011

2012

Volkswagen is electrifying all vehicle classes

 20¥4->beyond
‘PHEV ] IFHE’V
HEV AGdiAB
| 1"“%] = llj |lJ =1
v VWTouareg
3-cylinder in-line TSI/TDI HEM 60 x HEV HEV PHEV
= 1 Fa) (= | ) e M)
| - F'orsrhs PorscheCayenne  penvanves of other
e~ CayenneS i BorTeoiE ] ~  Group brands
¥ @l R
AuGAB ‘PHEV VW iassat
4-cylinder in-line TSI/TDI HEM 80 DQ400E PHEV

Power electronics

Porsche Panamera

PHEV ! ,
Al
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3.0 TDI Motor
3.0 TDI engine

Stator
Rotor

Trennkupplung
Separating clutch

Drehmomentwandler
Torque converter

8-Stufen-Automatikgetriebe
8 speed Automatic transmission

Electromechanical release ﬂ

Bevel gear —‘
Rotor with magnets ?

Guard plate

Clutch

Stator frame with clutch actuator
and cooling jacket

Stator with coils




Many cho:ce open (aImost) like any other

High outp

DirectDive H!E-Eiiéj'gléﬁ—

CLuU |T(H‘I ¥ ﬂ

CLUTCHZ2

Audi QS hybrid quattro




h
— y p PSA PEUGEOT CITROEN '
— |, Eyr-icd

200 hp - AWD - 85 g CO, /km

e |_D I 2.0 | HDi DPF 120 kW

Drive train supervisor

6 speeds AMT

Power electronics
Battery

FRND T — PAKrace=




= Breakthrough on battery technology... PSA PEUGEOT CITROEN |
... and cost: #103%€ / kWh NiMH 2010 = #102 € / kWh Li-ion 2020 2> ?

Energy (Wh/l)
900
800
700
600
500
400
300
200
100

Air metal

~. N -

0% PHEV Z{
L~ overcost

Lis ’}\/ %/&—

Energy (Wh/kg)
100 200 300 400 500 600 700 800 900
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Breakthrough on powerelectronics technology...

PSA PEUGEOT CITROEN

KW/ |
80 | SiC: JT° max =600°C vs 200°C *
n improvement
Hz increase
FO T ‘
BO e D ¢
50 ' Electric machine +
77777 power electronics =
40 *5 5% PHEV overcost
30 * PSA HY4
20—
A ~A PSA BEV LCV
10 A PSA BEV
| i i '
2010 2011 2012 2013 2014 2015 2017 2019 2020
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180 o255

EURO NCAP ;!

www.eduroncap.com

W XXMm—r— TV TCWwW

PSA PEUGEOT CITROEN

AT LT e = 3

= 4 -_-_r._';.- e | "
i _ -
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Panasonic

M MAGNA

EEE GETRAG
MAGNEr
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PSA PEUGEOT CITROEN

Customer
expectation




Acceleration

Fuel consumption, range, fun to drive

Acceleration in pure
electric mode

~———.
- -
- -

---------
-
-

Audi A3 E-Tron

- *  ModeEV
R
OUTLANDER
0 1I0 ZIO 3'0 4'0 5YO 6;0 TIO BIO QIO 1(I)0 1;0 1:‘20
Vehicle speed (km/h)

Range and CO,

|

e e w m— w— w— +J
£ : E

£ E
s = SIS
5] o g | S
E’ % ol |
< < 0 i
I o

| AudiA3 Chevrolet Mercedes Toyota VW Golf | VW Passat Volvo V6l

| e-tron Volt C350  Prius plug GTE GTE |

- = - in l [RR—— |

B0 el

- Range

70— ———
| |

60 S T l I

40 +—— : |
| |

30 - I I

20 +—— I I
I |

10 + l |

0 . |-

VOLvVO
S60L

CHERY
Arrizo 7

BYDQin  ROEWE

Rowe 550

BYD Song VWGolfI AUDIA3 "IITSUBISH
GTE I. e-Tron  Outlander



7 S : @o4s
Easy O use " — -3 3 ® 1327

5 S Flux drergie
Power cable with household plug

Interchangeable power cable via
connector on the control unit

Control unit with graphic display

Power cable with industry plug Vehicle cable




PSA PEUGEOT CITROEN

How to deal with
the « 4 C »?
Customer
Constraint
Competitor
Company




= PHEV set based PSA PEUGEOT CITROEN

Customer
expectation
PHEV :
Company Constraint &
profile modular incentive
€ ¥ $ program
y Ty Wy v e
Competitor
& Supplier
AN ) |
L
CITROEN — BA.'NCTLgRACE =‘___



** o
* *
* -
*
*

PHEV modular design based on HY4 architecture

PSA PEUGEOT CITROEN

L
- / .
- /
"
4/.;/

HYbrd
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A~
Conclusion PSA PEUGEOT CITROEN '

L’électrification des véhicules porte en elle un potentiel de progres énorme: c’est une
tendance profonde qui se déclinera a différents niveaux des micro-hybrides aux véhicules
électriques sur I'’ensemble des plaques géographiques, les véhicule conventionnels restant
cependant durablement majoritaires.

De nouveaux leviers sont disponibles sur les technologies clés (batterie, électronique de
puissance, machine) pour améliorer les performances et les investissements importants des
différents consortiums vont permettre d’acquérir rapidement maturité industrielle et
réduction des colts.

Les incertitudes restent néanmoins nombreuses sur le développement des marchés et les
besoins clients, I'agilité est indispensable pour pouvoir s’adapter aux évolutions.

Pour I'horizon 2020, PSA poursuit le large déploiement des micro-hybrid et a construit un
programme modulaire plug-in monde et sortira en 2019 ses premiéres applications.

- Rendez-vous en 2019! —
—=BACKpACE=



PSA PEUGEOT CITROEN

Annexes




: FCEV_ PHEV_ BEV PSA PEUGEOT CITROiéI\I-'

FUEL CELL PHEV.: BEV :

From 30 g/km to From 0 g/km to more
close HEV than ICE

e " High (= 10k€)

Netw ork & Fue _ Existing for Fuel Charging Points &

~ Stations (1M€/fs) Regular Plugs or CS Stations (0,3M€/fs)
'H210€/kg. EV mode 2€/100km ||| Electricity 0,13€/kWh

FuelCost | T | IV 6-?€f1l‘.}0km > 2€/100km
Charging Duration DO R Elec <3h / 50km :
e 3 /500 k Fusla {500 30’ to 8h / 150 km

B IN THERACE —

CO2 (TtW)

CO2 (WtW)

Pwt Cost

Infrastucture




