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(54) TITLE OF THE INVENTION:

DETERIORATION DETECTION DEVICE FOR ELECTRIC VEHICLE FAST CHARGER

(57) ABSTRACT

PROBLEM
Provided hereinunder.

MEANS TO SOLVE THE PROBLEM
The present invention, in a charging device with a charging cable 3 lead from a fast : l  — [ l _‘T_Zlﬁ
charger 1 connected via connector 5 to a charging cable 4 connected to a battery N3 ( e S

equipment 2, includes:

a first volt meter 6 for measuring voltage of the charging cable 3 lead from the fast

charger 1:

connected to the battery equipment 2; wherein
a first threshold value is set where a voltage difference. which is the measured D l

voltage of the second volt meter 7 subtracted from the measured voltage of the first ‘

volt meter 6, is greater than a normal value,
a second threshold value is greater than the first threshold value and is a voltage

difference where there is danger of the charging cable or connector burning out, and

means are provided for sounding a minor alarm while continuing to perform charging in the case the measured voltage
difference is greater than the first threshold value but less than the second threshold value and stopping charging in the case the
voltage difference is at or above the second threshold value.

Selected Drawing: FIG. 1

a second volt meter 7 for measuring terminal voltage of the charging cable 4 —H .

s

——

( (
10 1"
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What is claimed is:
[Claim 1]

A deterioration detection device for electric vehicle fast charger in a charging device that is a fast charger for charging battery
equipment installed in an electric vehicle in a short time period where a charging cable lead from the fast charger connects with
a charging cable connected to the battery equipment via a connector, comprising:

first voltage measuring means for measuring the output voltage of the fast charger; and

second voltage measuring means for measuring the input voltage of the battery equipment; wherein

a first threshold value is set where a voltage difference, which is the measured voltage from the second voltage measuring
means subtracted from the measured voltage from the first voltage measuring means, is a value greater than a normal value,

a second threshold value is set that is greater than this first threshold value and is a voltage difference value where there is
danger of the charging cable or the connector burning out, and
means are provided for sounding a minor alarm while continuing to perform charging in the case that the measured voltage
difference is higher than the first threshold value but less than the second threshold value and stopping charging if the voltage
difference is at or above the second threshold value.

[Claim 2]

A deterioration detection device for electric vehicle fast charger in a charging device that is a fast charger for charging battery
equipment installed in an electric vehicle in a short time period where a charging cable lead from the fast charger connects with
a charging cable connected to the battery equipment via a connector, comprising:

first voltage measuring means for measuring the output voltage of the fast charger; and

second voltage measuring means for measuring the input voltage of the battery equipment; wherein

a first threshold value is set where a power value, which is a voltage difference of the measured voltage from the second
voltage measuring means subtracted from the measured voltage from the first voltage measuring means multiplied by the
current value measured by an ammeter provided on the charging cable, is a value greater than a normal value,

a second threshold value is set that is greater than this first threshold value and is a power value where there is danger of the
charging cable or the connector burning out, and

means are provided for sounding a minor alarm while continuing to perform charging in the case that the measured power
value is higher than the first threshold value but less than the second threshold value and stopping charging if the power value is
at or above the second threshold value.

[Claim 3]

A deterioration detection device for electric vehicle fast charger in a charging device that is a fast charger for charging battery
equipment installed in an electric vehicle in a short time period where a charging cable lead from the fast charger connects with
a charging cable connected to the battery equipment via a connector, comprising:

a first temperature sensor for measuring the temperature of the charging cable lead from the fast charger;

a second temperature sensor for measuring the temperature of the connector; and

a third temperature sensor for measuring the temperature of the charging cable connected to the battery equipment; wherein

a first threshold value is set where a measured temperature is a value greater than a normal value,

a second threshold value is set that is greater than the first threshold value and is a temperature where there is danger of the
charging cable or connector burning out; and

means are provided to sound a minor alarm while continuing to perform charging in the case that any one of the measured
values of the temperature sensor is greater than the first threshold value but less than the second threshold value and stopping
charging in the case that any one of the measured temperatures is at or above the second threshold value.

[Claim 4]

A deterioration detection device for electric vehicle fast charger, utilizing at least two of the devices of claims 1 to 3,
comprising:

means to sound a minor alarm while continuing to perform charging in the case that the measured value of both devices is
greater than the first threshold value but less than the second threshold value and to stop charging in the case that the measured
value of both devices is at or above the second threshold value.

DETAILED DESCRIPTION OF THE INVENTION
TECHNICAL FIELD
[0001]

The present invention relates to a deterioration detection device for electric vehicle fast charger.
CONVENTIONAL TECHNOLOGY
[0002]
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Fast chargers for electric vehicles use high voltage and high current to charge the battery equipment installed in electric
vehicles. In fast chargers, as the frequency of use of the charging cable increases, the impedance of the cable increases and the
contact resistance of the connector connection may increase, resulting in abnormal heat generation that may burn out the
charging cable and affect the human body. For example, if the battery is charged at 400 V, 100 A, (40 KW), even if the contact
resistance increases by 10 m€, this will still be 100 W.

[0003]

There are conventional methods and devices for detecting degradation, determining degradation, and diagnosing degradation
of batteries, as well as devices for detecting degradation of individual parts, such as devices for detecting degradation of cable
insulation.

[0004]

Patent Document 1: Japanese Unexamined Patent Application 2000-329834
Patent Document 2: Japanese Unexamined Patent Application 2003-214248
Patent Document 3: Japanese Unexamined Patent Application 2000-147052
DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0005]

However, there is no device to detect or diagnose or the like deterioration of the charging device from the fast charger to the
battery equipment. Therefore, measures are required to prevent burnout of charging cables caused by this type of degradation to
improve work safety.

[0006]

In consideration of this type of conventional technology, an object of the present invention is to provide a deterioration
detection device that detects, in advance, an increase in the impedance of the charging cable from the charging device to the
battery, including the connector, generates an alarm, and stops charging in the event of an abnormality, thereby protecting the
human body and preventing devices from being burned out.

MEANS FOR SOLVING THE PROBLEM
[0007]

Here, the invention according to claim 1 is a deterioration detection device for electric vehicle fast charger in a charging device
that is a fast charger for charging battery equipment installed in an electric vehicle in a short time period where a charging cable
lead from the fast charger connects with a charging cable connected to the battery equipment via a connector, comprising:

first voltage measuring means for measuring the output voltage of the fast charger; and

second voltage measuring means for measuring the input voltage of the battery equipment; wherein

a first threshold value is set where a voltage difference, which is the measured voltage from the second voltage measuring
means subtracted from the measured voltage from the first voltage measuring means, is a value greater than a normal value,

a second threshold value is set that is greater than this first threshold value and is a voltage difference value where there is
danger of the charging cable or the connector burning out, and

means are provided for sounding a minor alarm while continuing to perform charging in the case that the measured voltage
difference is higher than the first threshold value but less than the second threshold value and stopping charging if the voltage
difference is at or above the second threshold value.

[0008]

In addition the invention according to claim 2 is a deterioration detection device for electric vehicle fast charger in a charging
device that is a fast charger for charging battery equipment installed in an electric vehicle in a short time period where a
charging cable lead from the fast charger connects with a charging cable connected to the battery equipment via a connector,
comprising:

first voltage measuring means for measuring the output voltage of the fast charger; and

second voltage measuring means for measuring the input voltage of the battery equipment; wherein

a first threshold value is set where a power value, which is a voltage difference of the measured voltage from the second
voltage measuring means subtracted from the measured voltage from the first voltage measuring means multiplied by the
current value measured by current measurement means provided on the charging cable, is a value greater than a normal value,

a second threshold value is set that is greater than this first threshold value and is a power value where there is danger of the
charging cable or the connector burning out, and

means are provided for sounding a minor alarm while continuing to perform charging in the case that the measured power
value is higher than the first threshold value but less than the second threshold value and stopping charging if the power value is
at or above the second threshold value.

[0009]
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In addition, the invention according to claim 3 is a deterioration detection device for electric vehicle fast charger in a charging
device that is a fast charger for charging battery equipment installed in an electric vehicle in a short time period where a
charging cable lead from the fast charger connects with a charging cable connected to the battery equipment via a connector,
comprising:

a first temperature sensor for measuring the temperature of the charging cable lead from the fast charger;

a second temperature sensor for measuring the temperature of the connector; and

a third temperature sensor for measuring the temperature of the charging cable connected to the battery equipment; wherein

a first threshold value is set where a measured temperature is a value greater than a normal value,

a second threshold value is set that is greater than the first threshold value and is a temperature where there is danger of the
charging cable or connector burning out; and
means are provided to sound a minor alarm while continuing to perform charging in the case that any one of the measured
values of the temperature sensor is greater than the first threshold value but less than the second threshold value and stopping
charging in the case that any one of the measured temperatures is at or above the second threshold value.

[0010]

In addition, the invention according to claim 4 is the deterioration detection device for electric vehicle fast charger, utilizing at
least two of the devices of claims 1 to 3, including:
means to sound a minor alarm while continuing to perform charging in the case that the measured value of both devices is
greater than the first threshold value but less than the second threshold value and to stop charging in the case that the measured
value of both devices is at or above the second threshold value.

EFFECT OF THE INVENTION
[0011]

In the inventions of claims 1 to 4, a first threshold value and a second threshold value are provided, and if the calculated or
measured value is between the first threshold value and the second threshold value where there is danger of damage to the
charging cables or connector, a minor alarm is sounded while continuing to perform charging. If the calculated value or
measured value for all devices is at or above the second threshold value where burnout of the charging cable and connector
occurs, the system is configured to stop charging and sound an alarm as a major alarm. Therefore, workers performing charging
hear the minor alarm enabling confirming deterioration of the charging cable or the like enabling taking measures such as
replacing the charging cables early. In addition, in the event of a major alarm, the charging operation can be stopped
immediately, and the charging cable, and the like can be replaced to prevent cable burnout accidents.

[0012]

In addition, with the invention according to claim 1, the degradation of the charging cable or connector from the fast charger to
the battery of the electric vehicle is detected by the voltage drop, enabling reliable and accurate detection. In addition, with the
invention according to claim 2, the degradation of the charging cable or connector from the fast charger to the battery of the
electric vehicle is detected using a power calculation method of multiplying voltage and current, enabling reliable and accurate
detection. In addition, with the invention according to claim 3, the degradation of the charging cable or connector from the fast
charger to the battery of the electric vehicle is detected by temperature measurements thereof, enabling reliable and accurate
detection. In addition, with the invention according to claim 4, at least two of the devices of claims 1 to 3 are used, and
detection is achieved by the measured or calculated values of the two devices, and thus detection is more reliable and has
credibility.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0013]

The present invention is a deterioration detection device for electric vehicle fast charger in a charging device that is a fast
charger for charging battery equipment installed in an electric vehicle in a short time period where a charging cable lead from
the fast charger connects with a charging cable connected to the battery equipment via a connector, where the voltage, current,
or temperature of the charging cable lead from the fast charger, the charging cable connected to the battery equipment, or the
connector are measured; a value of the measurement values from these measurement values greater than a normal value is set as
the first threshold value and a value that is greater than this first threshold value where there is danger of burnout of the
charging cable and connector is set as the second threshold value beforehand; and means are provided to sound a minor alarm
while continuing to perform charging in the case the measurement value is at or above the first threshold value but less than the
second threshold value and to stop charging in the case that the measurement value is at or above the second threshold value.
Thus, accidents due to deterioration of the charging cable or the like can be prevented beforehand.
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Embodiment 1:
[0014]

Embodiment 1 of the present invention will be described based on drawings below. FIG. 1 illustrates the configuration of the
present invention. If a fast charger 1 is connected to a battery equipment 2 installed on an electric vehicle for charging, in a
charging device having a charging cable 3 lead from the fast charger 1 connected via a connector 5 to a charging cable 4
connected to the battery equipment, a first volt meter 6 for measuring the voltage of the charging cable 3 lead from the fast
charger 1 and a second volt meter 7 for measuring the terminal voltage of the charging cable 4 connected to the battery
equipment 2 are provided. Furthermore, the voltage level of the voltage difference delta V that is the measured voltage from the
second volt meter 7 subtracted from the measured voltage from the first volt meter 6 greater than normal level is defined as the
first threshold value and the voltage difference delta V where there is a possibility of damage to the charging cable 3 or 4 and
the connector 5 is defined as the second threshold value.

[0015]

Furthermore, calculation means 8 that calculates the voltage difference delta V by subtracting the measured voltage of the
second volt meter from the measured voltage of the first volt meter 6 is provided. Also, comparison means 9 for comparing
whether the calculated voltage difference delta V is at or above or at or below the first threshold value and whether the voltage
difference delta V is at or above or at or below the second threshold value is provided. Also, alarm means 10 for sounding a
minor alarm while continuing to perform charging if, from the comparison means 9, the voltage difference delta V is at or above
the first threshold value and less than the second threshold value is provided. Stop charging means 11 for automatically
stopping this charging in the case that the voltage difference delta V is at or above the second threshold value and indicating
charging has been stopped is provided. The minor alarm may be sound, light, or a combination of these, as appropriate.
Embodiment 2
[0016]

FIG. 2 illustrates the configuration of Embodiment 2 of the present invention. In addition to the configuration of Embodiment
1, this Embodiment 2 is provided with an ammeter 12 on the charging cable 3 as well as calculation means 13 that calculates
power by multiplying the voltage difference delta V, which is the measured voltage of the second volt meter 7 subtracted from
the measured voltage of the first volt meter 6, by the measured current from the ammeter 12. Furthermore, the first threshold
value is defined as the value at which the calculated power value is greater than the normal value, and the second threshold
value is defined as the value at which the calculated power value is greater than the first threshold value and where the charging
cable 3 or 4 and connector 5 are in danger of burning out. In addition, comparison means 14 that compares whether or not the
calculated power value is at or above or at or below the first threshold value and whether or not the calculated power value is at
or above or at or below the second threshold value is provided. Alarm means 15 that sounds a minor alarm while continuing to
perform charging if, from comparison means 14, the calculated power value is at or above the first threshold value and less than
the second threshold value is provided. Stop charging means 16 that stops charging if the power value is at or above the second
threshold value and indicates charging has been stopped is provided.

[0017]

In Embodiments 1 and 2 described above, the voltage of the charging cable 3 is measured by the first volt meter 6. This is the
same as the first volt meter 6 measuring the voltage at the output terminal of the fast charger 1. In short, the first volt meter 6
should be used to measure the output voltage of the fast charger 1. In addition, the second volt meter 7 is being used to measure
the voltage of the charging cable 4; however, this is the same as measuring the voltage of the input terminal of the battery
equipment 2 with the second volt meter 7. In short, the second volt meter 7 should measure the input voltage of the battery
equipment 2.

Embodiment 3
[0018]

FIG. 3 illustrates the configuration of Embodiment 3 of the present invention. In this Embodiment 3, the charging cable 3,
connector 5, and charging cable 4 are each in turn equipped with temperature sensors 17, 18, and 19, respectively. Furthermore,
the value by which the measured temperature of temperature sensors 17, 18, and 19 is greater than the normal value is defined
to be the first threshold value, and the temperature at which the charging cable 3 or 4 or the connector 5 may burn out are
defined as the second threshold value beforehand. In addition, comparison means 20 for comparing whether or not the measured
temperature of any one of the temperature sensors 17, 18, 19 is at or above or at or below the first threshold value or is at or
above or at or below the second threshold value is provided. Means 21 for sounding a minor alarm while continuing to perform
charging if, from comparison means 20, any of the measured temperatures is at or above the first threshold value and less than
the second threshold value is provided. Means 22 for stopping charging in the case that any one of the measured temperatures is
at or above the second threshold value and indicating charging has been stopped is provided.
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[0019]

In addition, the configuration may be provided with a plurality of the devices of Embodiment 1 to 3 where if one of the
measured values of these plurality of devices is between the first threshold value and the second threshold value, a minor alarm
is sounded; and if at or above the second threshold value, charging is stopped as a major alarm, and this stoppage is displayed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1 is a schematic diagram of Embodiment 1 of the present invention.
FIG. 2 is a schematic diagram of Embodiment 2 of the present invention.
FIG. 3 is a schematic diagram of Embodiment 3 of the present invention.

DESCRIPTION OF REFERENTIAL NUMERALS AND CODES

[0021]

1. Fast charger 2. Battery equipment

3. Charging cable 4. Charging cable

5. Connector 6. First volt meter

7. Second volt meter 8. Calculation means

9. Comparison means 10. Alarm means

11. Stop charging means 12. Ammeter

13. Calculation means 14. Comparison means
15. Alarm means 16. Stop charging means
17. Temperature sensor 18. Temperature sensor
19. Temperature sensor 20. Comparison means
21. Alarm means 22. Stop charging means
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