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A way to 100% ZEV, 

on time to save the climate ! 

Stéphane Dupré la Tour 

EDF R&D 

IEA/EPRI Workshop 

Paris, 10/10/17 
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136 years of Electric Vehicle history, 136 years of dreams ! 

1881 : first electric car 

Gaston TROUVE 

1890-1929 : Golden Age of EV 

38% of cars were electric 

in NY in 1890 ! 

New Era of Electric Mobility awaited for long 
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FRANCE : 20 years of EV sells 

 Will the 5th try to deploy EV since 136 years be the good one ? 

(VP - France) 

10561 

2014 2016 

~17266 

+64% 

0,9% 

2011 

Lithium = 

trigger 

~18974 

+9.9% 

1,08% 

Nickel 

NiMH 
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A revolution is coming 

The « quiet revolution » in 2017 

Incremental improvement 

A revolution in 1830 

Eugène Delacroix, La liberté guidant le peuple 
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Lithium batteries at the start of a big change in the car and electricity business ? 

100$/kWh in 2022 ? 

8%

24%

43%

54%

2%

8%

20%

29%

35%

0%

10%

20%

30%

40%

50%

60%

2015 2020 2025 2030 2035 2040

2017 base
case

2016 base
case

EV % of new car sales

Supply Chain Alignment 

Tesla 

200kWh/t in 2020 

+5%/year 

Gigafactories 

2170 : 3,6V  4,85Ah 63g : 280Wh/kg ? 
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Lithium batteries enable to consider electrification of nearly all means of transport 

http://mobile.lemonde.fr/planete/article/2016/09/15/en-france-le-succes-des-mobilites-emergentes_4998014_3244.html?xtref=acc_dir
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Connected Autonomous Shared Electric cars may be a game changer 

 

Rocky Mountain Institute (2017) ReThink X (2017 mai) 

Google/Waymo/Chrysler Uber/Carnegie Mellon, 

Pittsburgh, sept 2016 
Lyft/GM/Cruise (2020) Tesla Network Nissan 

Navya 

https://www.rethinkx.com/transportation/
https://amp.businessinsider.com/r-nissan-plans-driverless-ride-hailing-service-to-beat-off-startup-competition-2017-6


|   8 

D
O

C
U

M
E

N
T

 D
E

 T
R

A
V

A
IL

 –
 N

E
 P

A
S

 D
IF

F
U

S
E

R
 

Will the EV story follow the renewables one ? 

Will the lithium technology act as a « lock in » for others technologies ? 
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The idea of 100% ZEV vehicles is becoming credible, but when ? 

End of Internal Fossil Combustion Engine for cars : 

In 2025 (Norvway) ?  

In 2030 (Sweden India) ?  

In 2032 (Scotland) ? 

In 2040 (France, UK) ?  

In 2050 (Japan) ?  

In ??, Chine, Allemagne ? 

Nicolas Hulot, french minister for ecology 

« end of diesel and gazoline cars in 2040 » 

http://www.iea.org/newsroom/news/2017/june/new-cem-campaign-aims-for-goal-of-30-new-electric-vehicle-sales-by-2030.html?utm_content=buffer36995&utm_medium=social&utm_source=twitter.com&utm_campaign=buffer
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The (proposed) RoadMap to 100% ZEV on the roads 

To get : 

80% of road fleet is ZEV  
in 2050  (Factor 4) 
100% is ZEV in 2055 

 set collective goals that 100% of vehicles sold should be 
ZEV in : 

2025 for  2-cycles, 3-cycles and light 4-cycles 
2030 for light duty vehicle (<3.5t) 
2035 for cars 
2040 for medium trucks (<40t) 
2045 for heavy long haul trucks (>40t) 

A (nice) job for IEA ? 

Paris Agreement (2015) 
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Charging EV by connecting them to the grid is an opportunity for Utilities 

 

 and Eurelectric President 
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Open access charging infrastructure 

 

Dotted Electric Highways 

Corridoor 

Robotic Dynamic inductive 
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Power impact on the french grid of private charging 

32 millions of Electric cars (100%) 

Charging all at 3kW at the same time 

Charging 

equally 

spread on 

all hours 

of a full 

year 

2016 Figures (RTE) 

5 millions of VE 

in 2030 (RTE) 

RTE estimate : reel 5GW 

90 GW 

 



|   14 

D
O

C
U

M
E

N
T

 D
E

 T
R

A
V

A
IL

 –
 N

E
 P

A
S

 D
IF

F
U

S
E

R
 

Solution : Include charging operations inside the smart grids 
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Solution : Include charging operations inside the smart grids 

Time of use tarification 
Storage at the charging point 
Overall planification and 
optimisation of charging 
Charging/discharging as a 
decentralised energy resource : 
with requirements for  
 

 cybersecurity,  
 latency time,  
 availability rate 
 smart grids compatibility (IEC 

61850) 

Standardisation in progress (IEC 
63119, IEC 63110 (EDF 
leadership)) 

 

VE 

Borne 

Gestionnaire de 

grappe de bornes 

Gestionnaire 

d’énergie local 

SI Opérateur 

d’infrastructure de 

charge 

SI Conduite 

Distributeur 

SI Comptage 

Compteur 

Plateforme 

d’intermédiation 

SI fournisseur 

Marchés de 

l’électricité 

SI 

Transporteur 

Fournisseur de 

service de mobilité 

SI Opérateur de 

flexibilité 

Utilisateur de 

VE 
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Thank you for 

your attention 
Electric plane by NASA 

Tesla Model 3 

7/7/17 

 

~50 kWh 220mi  350km EPA 

~75 kWh 310mi  496km EPA 

Pack 200kWh/t 

Cells 280Wh/kg 

Cx : 0,21 

 

35.000$ 

44.000$ 




