CUMIN - eCAMPUS

CAMPUS

https://cumin.univ-lille.fr/

Nissan Leaf charging

Swapnil REVANKAR

: U Prof. Alain BOUSCAYROL, Dr. Ronan GERMAN,
Sl Prof. Loic BOULON, Prof. Audrey GROLEAU

(CR i

L2EP, Université de Lille, France

Université du Québec a Trois-Rivieres, Canada

T

Université du Québec

w__ Université

V V a Trois-Riviéres

]
INSTITUT
DE RECHERCHE
SUR LHYDROGENE

T

wr
Swapnil REVANKAR
(PhD Student)

= ([eRSE @22 Gériico g MeTRopoLs



Outline of the presentation

Context and objective

Experimental setup

Fast charging experiments

Conclusion




https://cumin.univ-lille.fr/

Context and objective

as2el @M (RSE 49\ Gériico Jo Memorors




eCAMPUS

electro-mobility for CAMPus of Universities based on Sustainability

CAMPUS

Objective: Develop methodologies for the research and implementation of electro-mobility ‘ i ‘ s (
in university campuses T,
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International collaboration

Collaboration between the University of Lille and the University of Québec a Trois-Riviéres.

IAL (International Associate Laboratory):
International collaboration around a common scientific project.
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Impact of temperature on EV charging

| Charge failure | L W st % | Thermal runaway |
[~ -~ . 1 Université DT
| Capacity loss | . & ol : :_Capacny loss (at high SoC)
ﬁ | *
Extreme cold temp. -30°C 0°C 30°C 60°C Extreme hot temp.

Optimal temperature [Liu et al. 2024]
for BEV charging
[Chademunhu et al. 2024]

Fast battery ageing and longer charging duration

Objective: Charging duration affected by battery temperature




Ambient temperature limit of EVs and chargers

Minimum operating limit of EVs

Ambient temperature

-35°C -30°C

Hyundai loniq 6 Subaru Solterra

~_—— -

Tesla Model Y

Most vehicles are rated to operate down to -30°C

For high temperature, most of EVs operate up to 45°C

NATIONAL RENEWABLE ENERGY LABORATORY

International standards on operating
temperature limit of chargers

-25°C and +40°C

I I NF EN 61851-1

-40°C to +53°C

I * I Innovation, Science and
Economic Development Canada

S-E-EVSE 01
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Reference EV - Nissan Leaf

Nissan Leaf vehicles are used for experiments at both universities.

Lu_ Université
de Lille

. aboratoire d'électrotechnique et
délectronique de puissance de Lille

“ s

‘électronique de puissance de Lille

Model: Leaf ZE1 Acenta MY2019

40 kWh
battery

A dedicated Nissan Leaf
will be available at UQTR
soon

Preliminary charging test on
volunteer-owned Nissan Leaf

T

Université du Québec
a Trois-Rivieres

62 kWh
battery

“m
INSTITUT
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One of the most popular EVs worldwide.

A strong market presence

Affordable EV available in the market

[Pode et al. 2026]

@ [Borgonovo et al. 2023]




Avalilable chargers

Two types of chargers available for charging Nissan Leaf

Fast chargers

63 kW

(125 A,

62+62 kW |
500 V) (156 A, 1000 V)

4.8 kW

| 1 (20A,240V)

Slow chargers

7.5 KW 22 KW
(32 A, 400 V) (80 A, 400 V)

Charge connector type

CHAdeMO
1.1

3¢

CHAdeMO
2.0

oo
Type 2 AC °°°°° ﬂ



Comparison of fast and slow charging

Fast charging

Battery current (A)

50 kKW power

Charging
strategy

20 40 60 80
Time (min)

1 hours and 20 mins to
complete the full charge

100

140

120

100 -

80 r

60 +

40

20 &

Slow charging

Battery current (A)

6 KW power

"

2 2 6

Time (h)

8

7 hours to complete

the full charge

LY
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Fast charging experiment procedure

always same charging station

EV driven Drive EV
until SoC | to the
below 30% 4 charging station

CHAdeMO
63 kW

Park EV Fast charging

inside / outside the platform (SoC 100%) b
- L Data acquisition

to influence the initial battery

temperature. dSPACE

@ ‘ This process is followed for all charging experiments



Experiments

Fast charging experiments conducted at various temperatures

Ambient temperature (-2°C to 14 °C)

Initial battery temperature (4°C to 20 °C)

Charging duration calculated from 29% SOC

140

Battery current (A)

Charging

120

100

/ duration

End of charging

20

4°c  5°C 10°C 16°C 19°C 20°C
0 10 20 30

Initial battery temperature °C



Results at various ambient temperatures

Experimental results obtained from fast charging experiments

25

20 |

15+

10+

(=)

Battery initial temperature (°C)

0 5 10
Ambient temperature (°C)

6 fast charging sessions

ambient temperatures (-2 to 14°C)

94

92 1
90 |
88 |
86 |
84 1
82

80

C‘E‘harging time (min)

x

17.5%

0 5 10
Ambient temperature (°C)

5.2

Charging time is longer at low temperatures

Impact up to 17.5%
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Conclusion

« Temperature plays a key role in the Nissan Leaf's charging process
« Low temperatures can increase charging time (by 17%) @-gg"fﬁ{g'te

« Experiments show insights into the charging strategies for different temperatures

Perspective

« Charging duration at -30 °C in comparison to the 17% increased duration at -5 °C .

T

Université du Québec
a Trois-Rivieres
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GES en tonnes de CO, équivalent pour divers véhicules
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Our university as
an exciting living lab
towards eco-cities
through an innovative
transdisciplinary
framework !
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