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UNDERGROUND CAR PARK FOR ELECTRI C VEHI CLES

The present invention relates to a carpark for
el ectric vehicles.

A carpark of the invention is particularly suitable
for parking electric hire vehicles, in particular for
short-duration rentals.

Certain towns already have self-service stations for
renting electric vehicles. Those stations enabl e users
to select a vehicle, and to use it over a short or medi um
duration, and then return it.

In order to ensure that each new y-used vehicle has
sonme m ni mum avail abl e range, each parking place in a
rental station is generally provided with electrical
rechargi ng neans to which the vehicles are al ways
reconnect ed between two uses.

Such rental stations nowadays occupy |arge anmounts
of road space.

Since this type of rental service is increasing,
there exists a need to increase the nunber of vehicles
that are available for users w thout further increasing
t he amobunt of road space occupi ed, and while al so
guar anteei ng effective service for users.

The present invention has been devel oped for this
pur pose.

In the invention, an underground carpark for
el ectric vehicles conprises: a plurality of parking
pl aces, each having an el ectrical power supply device; a
plurality of parking interfaces, each parking interface
bei ng adapted to be electrically connected to a vehicle
in such a manner as to co-operate therewith to forma
par ki ng nodul e; and automatic nmeans for novi ng each
par ki ng nodul e between each at | east one parking place
and a user zone; the carpark being configured in such a
manner that when a parking nodule is on a parking place,
the parking interface of said nodule is automatically
el ectrically connected to the electrical power supply
devi ce of the parking place. The carpark is provided
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with a systemfor detecting the state of charge of the
vehicle in each parking nodul e (where state of charge
shoul d be understood herein as being the state of

el ectrical charge of the vehicle, which is generally
expressed in anp-hours).

The carpark of the invention constitutes sinple
means for parking a | arge nunber of electric vehicles
while mnimzing the road space occupi ed and whil e maki ng
it easy for users to take possession of a vehicle with a
sui tabl e state of charge.

The carpark al so nakes it possible to recharge the
vehi cl es continuously while they are parked.

I n an enbodi ment, each parking interface is provided
with at | east one primary electrical connector adapted to
be connected to a conplenentary el ectrical connector of a
vehicle, in particular to be connected nanually by the
user.

In order to provide the electrical connection
bet ween the vehicle and the power supply device at the
par ki ng place, each parking interface further includes,
by way of exanple, at |east one secondary electrical
connector that is electrically connected to the primary
el ectrical connector and that is adapted to connect
itself electrically to the power supply device of a
parking place. It can be understood that the secondary
el ectrical connector is arranged on the parking nodul e so
as to face the electricity power supply device of the
par ki ng pl ace when said nodul e is parked on the parking
pl ace.

In an enbodi ment, the parking interface includes
remotely controll able nmeans for controlling the vehicle
to which it is connected, these neans being controllable
in particular froma central control unit of the carpark
Under such circunstances, the vehicle can be driven
automatically between the parking places and the user
zone by said control neans.
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I n anot her enbodi nent, the parking interface
conprises a novabl e support platformconfigured to
receive at | east one vehicle. The platformnnay be self-
propelled or not (in the latter case, it is noved with
the hel p of external neans, e.g. jacks). The primary
el ectrical connector and/or the secondary el ectrical
connector are then nounted by way of exanple on a
term nal secured to said platform In an enbodi nent, the
power supply device conprises a stationary connector
connected to a central electricity power supply unit of
t he carpark.

In an enbodi ment, the user zone is arranged on a
first level of the carpark and the parking places are
di stributed over at |east one second |evel situated bel ow
the first level. GCenerally, the first level is situated
at roadway level, so as to nake it easier for users to
return and withdraw vehicles, while the parking pl aces
are distributed over a plurality of underground |evels.

In an enbodi ment, the carpark further includes a
system for identifying the positions and the states of
each of the parking interfaces, in particular of the
platforns (e.g. charged or not charged state).

Preferably, the carpark further includes nmeans for
identifying the vehicle that presents the greatest state
of charge. These provisions nmake it possible to provide
each new user with a vehicle presenting the greatest
state of charge.

In addition, the present invention also provides a
met hod of withdrawing an electric vehicle parked in an
under ground carpark having a plurality of parking
nodul es, each conprising a vehicle and a parking
interface electrically connected to said vehicle and to
an electricity power supply device, wherein the vehicle
presenting the greatest state of charge is identified;

t he parki ng nodul e having the vehicle identified as
presenting the greatest state of charge is automatically
nmoved froma parking place to a user zone, the parking
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interface being automatically disconnected fromsaid

el ectrical power supply device when the parking nodul e

| eaves the parking place; and the vehicle is disconnected
fromthe parking interface in the user zone.

In a particular inplenmentation, a parking nodul e
conprising a support platformwith a primary electrica
connector electrically connected to a vehicle carried by
the platformand a secondary el ectrical connector
el ectrically connected to said primary el ectrical
connector is noved automatically froma parking place of
the carpark to a user zone; the secondary el ectrical
connector is automatically di sconnected from an
el ectrical power supply device of the parking place when
the platform | eaves the parking place, thereby stopping
the electrical power supply to the vehicle; and in the
user zone, the vehicle is disconnected fromthe prinmary
el ectrical connector and di sengaged fromthe support
pl at f or m

O her characteristics and advant ages of the
i nventi on appear on reading the follow ng description of
an enbodi ment of the invention given by way of non-
l[imting illustration. The description refers to the
acconpanyi ng sheets of draw ngs, in which:

Figure 1 is an axial section view of an
under ground carpark constituting an enbodi nent of the
present invention;

Figure 2 is a partially cutaway plan view of the
carpark, showing in particular how an underground | evel
of the carpark is arranged;

Figure 3 is a perspective view of a parking nodul e
of the invention, together with a parking place on which
said nodul e is parked; and

Figure 4 is a partially cutaway perspective view
from above of the Figure 1 carpark

Wth reference to Figures 1 to 4, there follows a
description of a carpark constituting an enbodi nent of
the invention, for parking electric vehicles that are
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avail able for hire. In the enbodinent, the vehicles
parked in the carpark 10 are all identical

As can be seen better in Figure 1, in this
enbodi ment, the carpark 10 is an underground construction
having an outside wall 12 with an outside face that is
naturally in contact with the ground S. This retaining
wal | 12 may be nade by the diaphragmwall technique
foll owed by excavation of the ground inside the wall made
in this way, or indeed by sheet pile systens, or by any
ot her appropriate technique. It provides sealing
relative to the outside and the bottom 14 of the
construction. The bottom 14 is preferably constituted by
a foundation slab or raft that is connected to the outer
side wall 12.

By way of exanple, in horizontal projection, the
outer side wall 12 may present a shape that is circular,
elliptical, or a quadrilateral (in particular a rectangle
or a square).

The carpark 10 conprises a peripheral volune 16
having horizontal floors 17 nmade therein that are spaced
apart vertically fromone another, defining a plurality
of levels.

The carpark also has a central transfer zone 18
| eading to the surface of the ground in its top portion.

In the transfer zone 18, there is provided an
el evator 22 serving the above-ground portion of the
carpark (carpark level 0) and al so each underground | eve
(levels -1, -2, -3).

The above-ground portion of the carpark (level 0)
constitutes a user zone 20. 1In addition to the top
portion of the transfer zone 18 in which the el evator 22
operates, it also conprises a comercial zone 24
accessible to users, provided with a conputer 26
connected to a central control unit 80 of the carpark,
for enabling users to performthe operations that are
required for returning and/or withdrawing a vehicle. The
top portion of the transfer zone is accessible to users
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via a main door 28 that is controlled by the central
control unit 80. For manifest safety reasons, the door
28 can only be commanded to open to open if the el evator
22 is stationary at |evel O.

In order to handl e busy periods, in another
enbodi ment, the carpark 10 nay have a plurality of
transfer zones 18 and a correspondi ng nunber of
commercial zones 24. For exanple, the carpark 10 may
have at |east one first user zone dedicated to returning
vehicles and at | east one second user zone dedicated to
wi t hdrawi ng vehi cl es.

As shown in Figure 2, at |least one central aisle 30
is arranged on each underground | evel of the carpark 10,
the central aisle 30 extending fromthe central transfer
zone 18 between a plurality of parking places 32 for
recei ving vehicles V.

In the enbodi nent shown, the carpark 10 is entirely
automatic. For this purpose, it has a plurality of
novabl e support platforns 40 (referred to bel ow as
platforns 40), form ng parking interfaces that are
desi gned so that each of themis capable of supporting at
| east one vehicle V and so that they can nove between the
par ki ng places 32 and the user zone 20, in this
enbodi ment automatically, under the effect of an
el ectroni ¢ conmmand.

By virtue of the above-specified provisions, the
operations of returning and w thdraw ng vehicles can be
performed in the user zone 20, with vehicles V being
noved and parked in a parking place 32 under autonatic
control by the central control unit 80.

By way of exanple, each platform40 has a plurality
of drive wheels 46 driven by notors 50 that are powered
by batteries 52 nounted directly on the platform 40 and
remotely controlled by the central control unit 80.

In a variant, a platform 40 nay al so be novabl e by
usi ng external devices, e.g. jacks.
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In order to determine the position of each platform
40 within the carpark and/or in order to be permanently
i nformed whether or not a platformis | oaded, each
platform 40 may be provided with at | east one positioning
sensor 54 and/or at |east one state sensor 56 that
continuously transmts positioning informati on and state
i nformati on concerning said platform40 to a parking
managenent unit 82.

As nentioned above, the carpark 10 is for parking
el ectric vehicles. The platfornms 40, |ike the parking
pl aces 32, are thus fitted to enabl e parked vehicles to
be recharged.

A platform40 as shown in Figure 3 has the
particul ar feature of including an electrical recharging
termnal 42 constituted in this enbodiment by a primary
el ectrical connector in the formof an outlet 44
configured to co-operate with a recharging plug F in a
vehicle V.

As shown in Figure 3, a platform 40 al so incl udes
two secondary electrical connectors 60 and 62 that are
connected via electrical conductors to the outlet 44. It
shoul d be observed that the batteries 52 of the notors 50
are advant ageously connected to the sane el ectri cal
circuit.

As can be seen in Figure 2, each parking place 32
has a stationary electrical connector 34 that is
connected to a central electricity power supply unit 70.

Wen the platformis parked on a parking place 32,
one of its secondary electrical connectors 60, 62 is
automatically connected to the stationary connector 34 of
t he parking place 32, such that the recharging term na
42 is electrically powered. The battery of the vehicle V
connected to said termnal 42 is then being charged. In
t he enbodi nent, the sanme applies to the batteries 52 of
the platform It can readily be understood that
provi ding two connectors 60, 62 enables the platformto
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be parked equally well on either side of the central
ai sl e 30 shown in Figure 2.

The recharging termnal 42 and/or the stationary
connector 34 are adapted to transmt information to the
par ki ng managenent unit 82 about the state of charge of
the vehicle V parked on the platform 40.

The parki ng managenent unit 82 is preferably also
adapted to act continuously to determ ne which vehicle
parked in the carpark has the greatest state of charge.

The operation of the carpark 10 is described in
greater detail bel ow

When a user returns a vehicle V, the user nakes a
request by neans of the conputer 26, which forwards the
request to the central control unit 80. The main door 28
is still closed.

The central control unit then interrogates the
par ki ng managenent unit 82 to discover which platformis
free and to control the notors 50 associated with the
sel ected platform 40 and al so the elevator 22 so as to
nmove the platform40 to the transfer zone 18.

When the el evator 22 carrying the support platform
40 reaches level 0, the main door 28 opens. The user can
then park the vehicle V on the platformand connect its
recharging plug F to the electrical term nal 42.

In order to cope with any negligence on the part of
t he user, proper connection of the vehicle V nay be a
precondition for stopping the netering of the user's
rental tine.

The central control unit 80 controls the notors 50
associated with the platformand the elevator 22 in order
to transfer the parking nodule Mas constituted by the
support platform 40 carrying the vehicle connected to the
primary el ectrical connector 42, to its initial parking
pl ace 32.

When the platform 40 reaches the parking place 34,
and as expl ai ned above, one of its secondary electrical
connectors 60, 62 is connected automatically to the
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stationary connector 34. The vehicle V is then being
charged, and its charging data is continuously
transmtted to the unit 84 for managi ng the charging
states of vehicles.

When a user seeks to withdraw a vehicle, the user
makes a request via the conmputer 26, which forwards the
request to the central control unit 80.

The central control unit 80 then interrogates the
pl at f orm managenent unit 82 and the unit 84 for managi ng
the states of charge of the vehicles in order to discover
whi ch of the | oaded platfornms has the vehicle V with the
great est charge.

The unit 80 then controls the notors 50 associ at ed
with the selected platform40, and al so the el evator 22,
so as to bring that vehicle to the transfer zone 18.

When the el evator 22 carrying the platform 40
reaches level 0, the main door 28 opens. The user can
then recover the vehicle V on the platform40. The user
di sconnects its recharging plug F fromthe electrica
term nal 42 and di sengages the vehicle V fromthe
pl at f orm 40.
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CLAI M5
1. An underground carpark (10) for electric vehicles (V),
t he carpark conpri sing:

a plurality of parking places (32), each having an
el ectrical power supply device (34);

a plurality of parking interfaces (40), each
parking interface being adapted to be electrically
connected to a vehicle (V) in such a manner as to co-
operate therewith to forma parking nodule (M; and

automati c neans for noving each parking nodule (M
bet ween each at | east one parking place and a user zone;

t he carpark being configured in such a manner that
when a parking nodule (M is on a parking place (32), the
parking interface (40) of said nodule (M is
automatically electrically connected to the el ectrical
power supply device of the parking place; and

t he carpark being characterized in that it further
conprises a system (82) for detecting the state of charge
of the vehicle (V) of each parking nodule (M.

2. A carpark according to claim1l, wherein each parking
interface (40) is provided with at | east one primary

el ectrical connector (44) adapted to be connected to a
conpl ementary el ectrical connector of a vehicle (V), and
at | east one secondary electrical connector (60, 62) that
is electrically connected to the primary el ectrical
conductor (42) and that is adapted to connect itself
electrically to the power supply device (34, 70) of a
par ki ng place (32).

3. A carpark according to claiml or claim?2, wherein
each parking interface (40) conprises a novabl e support
platformconfigured to receive at |east one vehicle (V).

4. A carpark (10) according to any one of clainms 1 to 3,
wherein the electrical power supply device conprises a



10

15

20

25

30

35

11

stationary connector (34) connected to a central
el ectricity power supply unit (70) of the carpark

5. A carpark (10) according to any one of clainms 1 to 4,
wherein the user zone (20) is arranged on a first |evel
(NO) and the parking places (32) are distributed over at
| east one second level (N-1) situated below the first

| evel (NO).

6. A carpark (10) according to any one of clains 1 to 5,
further including a systemfor identifying the positions
and the states of each of the parking interfaces (40).

7. A carpark (10) according to any one of clains 1 to 6,
further including means for identifying the vehicle (V)
that presents the greatest state of charge.

8. A nethod of withdrawing an electric vehicle (V) parked
in an underground carpark (10) having a plurality of

par ki ng nodul es (M, each conprising a vehicle (V) and a
parking interface (40) electrically connected to said
vehicle (V) and to an electricity power supply device
(34, 70), wherein:

the vehicle (V) presenting the greatest state of
charge is identified;

t he parking nodule (M having the vehicle (V)
identified as presenting the greatest state of charge
froma parking place (32) is automatically noved to a
user zone (20), the parking interface (40) being
automatically di sconnected fromsaid el ectrical power
supply device (34, 70) when the parking nodule (M | eaves
t he parking place (32); and

the vehicle (V) is disconnected fromthe parking
interface (40) in the user zone (20).



