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AMENDED CLAIMS
received by the International Bureau o n 19 March 2013 (19.03.13)

1. A method of charging a power storage means of a vehicle (100, 200) using a charging

system comprising the following electrical connections:

a first plug (3, 290) arranged to cooperate with a corresponding first socket (5) mounted

on a vehicle (100, 200);

a second plug (4) arranged to cooperate with a corresponding second socket of an

electrical power supply (44); and

a cable (7, 270) connecting the first (3, 290) and second (4) plugs;

the charging system (700, 800) also comprising at least one control means (77, 85, 87)

comprising an electronic memory (RAM, ROM) device;

wherein at least one of the electrical connections comprises temperature sensing means

(412U, 412L, 412E), and support means for supporting the temperature sensing means

(41 2U, 4 12L, 4 12E) in close proximity to at least one electrica! conductor (3c, 4c) within said

electrical connection;

the method comprising:

measuring the temperature of the at least one electrical connection during the charging

cycle;

comparing the temperature of the electrical connection during the charging cycle with

preset threshold data held in the electronic memory (RAM, ROM) device; and

in dependence on the temperature of the electrical connection during the charging cycle,

varying the current drawn by the power storage means from the electrical power supply (44) -

so as to maximize the rate of charge whilst not exceeding a pre-determined electrical

connection temperature, characterizing the method further comprising:

measuring the voltage available from said electrical power supply;

initiating said charging cycle appropriate to the voltage available from the electrical power

supply;

measuring the voltage supplied from the electrical power supply (44) during the charging

cycle;

calculating the voltage drop, which is the reduction in voltage during the charging cycle;

comparing the voltage drop at the electrical power supply (44) during the charging cycle

with preset threshold data held in an electronic memory (RAM, ROM) device; and



in dependence on the electrical voltage drop at the power supply during the charging

cycle, varying the current drawn by the power storage means from the electrical power

supply so as to optimise the rate of charge whist not exceeding a pre-determined electrical

voltage drop at the power supply, wherein the method further comprises:

calculating the rate of change of the voltage drop at the electrical power supply during the

charging cycle;

comparing the rate of change of the voltage drop at the electrical power supply during the

charging cycle with preset threshold held in an electronic memory (RAM, ROM) device; and

in dependence on the rate of change of the voltage drop at the power supply during the

charging cycle, varying the current drawn by the power storage means from the electrical

power supply so as to optimise the rate of charge whilst not exceeding a pre-determined rate

of change of the electrical voltage drop at the power supply.

2. A method according to claim 1, wherein the electrical connection comprising

temperature sensing means (41 2U, 4 12L, 4 12E) is the second plug (4).

3. A method according to claim 1 or claim 2, wherein the pre-determined electrical

connection temperature is a maximum safe temperature, which has been determined to be a

maximum temperature at which unguarded human skin can touch an electrical connection

without damage to said unguarded human skin.

4. A method according to claim 1 or claim 2 , wherein the pre-determined electrical

connection temperature is a maximum comfort temperature, which has been determined to

be a maximum temperature at which unguarded human skin can comfortably touch a n

electrical connection without incurring an unacceptable level of pain.

5. A method according to claim 1 or claim 2, wherein the pre-determined electrical

connection temperature is an intermediate maximum temperature between the maximum

safe temperature according to claim 3 and the maximum comfort temperature according to

claim 4 .

6. A method according to claim 5, wherein the current drawn by the power storage means

from the electrical power supply is controlled by the control means (77, 85, 87) so that the

electrical connection temperature is allowed to oscillate between the intermediate maximum

temperature according to claim 5 and the maximum comfort temperature according to claim

4 .



7. A method according to claim 6, wherein the current drawn by the power storage means

from the electrical power supply (44) is controlled by the control means (77, 85, 87) so that

the electrical connection temperature has a mean temperature corresponding to the

maximum comfort temperature according to claim 4 .

8 . A method according to any preceding claim, wherein the method further comprises:

measuring the temperature of the at least one electrical connection before initiating a

charging cycle;

measuring a rate of change of the temperature of the electrical connection;

comparing the rate of change of the temperature of the electrical connection during the

charging cycle with preset threshold data held in an electronic memory (RAM, ROM) device;

and

varying the current drawn by the power storage means from the electrical power supply

(44) in dependence on the rate of change of temperature of the electrical connection during

the charging cycle so as to maximize the rate of charge whilst not exceeding a pre

determined electrical connection temperature.

9. A method according to any preceding claim, wherein the power storage means is

charged according to the following schedule:

i) where a measured characteristic comprising temperature, rate of change of

temperature, voltage drop, rate of change of voltage, or rate of charge of the power storage

means exceeds a first threshold held in an electronic memory (RAM, ROM) device, the

charging current is reduced to a value greater than zero; and

ii) where the measured characteristic rate falls below a second threshold held in a n

electronic memory (RAM, ROM) device, the charging current is increased.

10. A method according to claim 2, wherein the temperature sensing means (412U, 412L,

4 12E) comprises multiple temperature sensors in the second plug (4), and the method

further comprises:

sampling all of temperatures detected by the multiple temperature sensors; and

establishing a highest one of the temperatures as the temperature of the electrical

connection.

11. A method according to any preceding claim, wherein the method further comprises:

calculating a maximum charging current to be drawn by the power storage means

from the electrical power supply (44) by a predetermined calculating expression; and



if the calculated maximum charging current is more than a rated current for the

electrical connection, changing the calculated maximum charging current to the rated current

during the charging cycle so as to maximize the rate of charge whilst not exceeding a

predetermined electrical connection temperature.

12. A method according to claim 1, wherein the method further comprises:

measuring the degree of either ageing or dirtiness about the electrical connection;

and

in dependence on the degree of either ageing or dirtiness about the electrical

connection, varying the current drawn by the power storage means from the electrical power

supply (44) so as to maximize the rate of charge whilst not exceeding a predetermined

electrical connection temperature.

13. A method according to any preceding claim, wherein the control means (77, 85, 87) is

arranged to provide an indication to a user of the temperature of at least one electrical

connection in dependence on the temperature data from the temperature sensing means

(412U, 412L, 412E).

14. A method according to any preceding claim, wherein the method further comprises

measuring the voltage available from said electrical power supply; and wherein the control

means (77, 85, 87) is arranged to provide an indication to a user of the supply voltage of the

electrical power supply (44) in dependence on the voltage data generated by the control

means (77, 85, 87).

15. A method according to claim 14, wherein the method further comprises calculating

the power available from said electrical power supply; and wherein the control means (77,

85, 87) is arranged to provide an indication to a user of the power available from the

electrical power supply (44) in dependence on the voltage data and controlled current data

generated by the control means (77, 85, 87).

16. A method according to claim15, wherein the method further comprises calculating the

remaining charge time according to the state of charge of the power storage means and the

power available from the electrical power supply; and wherein the control means (77, 85, 87)

is arranged to provide an indication to a user of the remaining charge time of the power

storage means.

17. A method according to claim 15 or claim 16, wherein the method further comprises



comparing the power available from the socket of the electrical power supply (44) with the

rated power output of said socket; and wherein the control means (77, 85, 87) is arranged to

provide a n indication to a user of the condition of the electrical power supply (44) socket in

dependence on the comparison of available power to rated power.

18. A method as claimed in any preceding claim, wherein one or both of the first (3, 290)

and second plugs (4) comprise status indicator means disposed so as to be visible or audible

to a user and arranged to indicate data comprising any one of: a state of charge of a power

storage means of the vehicle (100, 200); a temperature of at least one of the first (3, 290)

and second plugs (4) and the first (5) and second sockets; a duration of electrical connection

between the electrical power supply (44) and the vehicle (100, 200); a cost of electricity used

by the power storage means; customer identification details; vehicle identification details; and

a maximum current drawn from the electrical power supply.

19. An electric vehicle power storage means charging system (700, 800) characterized by

being adapted to use a charging method according to any preceding claim.

20. An electric vehicle comprising a power storage means charging system according to

claim 19.
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