Innovation, Sciences et Innovation, Science and CA 3042982 C 2020/09/01
I*I Développement économique Canada Economic Development Canada

Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 3 042 982
(12 BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépot PCT/PCT Filing Date: 2017/06/19 (51) ClLInt./Int.Cl. GOTR 22/10 (2006.01)
(87) Date publication PCT/PCT Publication Date: 2018/05/17 (72) Inventeurs/Inventors:
- . WAFFNER, JURGEN, DE;
(45) Date de délivrance/lssue Date: 2020/09/01 VOIT, STEPHAN. DE
(85) Entrée phase nationale/National Entry: 2019/05/06 .
(73) Propriétaire/Owner:
(86) N° demande PCT/PCT Application No.: EP 2017/064920 INNOGY SE, DE
(87) N° publication PCT/PCT Publication No.: 2018/086770 (74) Agent: BORDEN LADNER GERVAIS LLP

(30) Priorité/Priority: 2016/11/08 (DE10 2016 121 334.9)

(54) Titre : TRANSFORMATEUR DE MESURE
(54) Title: MEASURING TRANSDUCER

38

(57) Abrégé/Abstract:

Measuring transducer for electric vehicles comprising at least one tap arranged to tap at least one AC measurement value in an AC
charging circuit, a transformer arranged to convert a frequency of the AC measurement value into a standard frequency of an
energy supply grid and to output at least one AC measurement value with the standard frequency in an AC measuring circuit, and
at least one standard meter arranged in the AC measuring circuit for detecting an electrical power with the AC measurement value
at the standard frequency.

50 rue Victoria ¢ Place du Portage 1 ® Gatineau, (Québec) KI1AOC9 e www.opic.ic.gc.ca i+l

50 Victoria Street e Place du Portage 1 e Gatineau, Quebec KIAO0C9 e www.cipo.ic.gc.ca ( Eal lada



10

CA 03042982 2019-05-06 -

Abstract

Measuring transducer for electric vehicles comprising at least one tap arranged to tap at
least one AC measurement value in an AC charging circuit, a transformer arranged to
convert a frequency of the AC measurement value into a standard frequency of an
energy supply grid and to output at least one AC measurement value with the standard
frequency in an AC measuring circuit, and at least one standard meter arranged in the
AC measuring circuit for detecting an electrical power with the AC measurement value

at the standard frequency.

FIG. 3



Measuring transducer

Field
The subject matter relates to a measuring transducer for electric vehicles and a method

of operating a measuring transducer.

Background

The increasing use of electrical charging stations for electric vehicles give rise to new
challenges with regard to the measurement technology to be used. In particular,
technical challenges must be overcome with regard to the correct billing of obtained
electrical energy. This applies in particular to the inductive charging of electric vehicles.
Suitable measurement technology for inductive charging should be installed in the
electric vehicle in order to be able to determine the energy actually drawn by the energy
storage device. This is particularly important for inductive charging, as the power

dissipation on the transmission path is considerable.

For this reason, the subject matter was based on the object of providing a reliable

measurement technology that is available in large quantities, for inductive charging.
Brief Summary

According to the subject matter, the electrical power, provided in an AC charging circuit

which is fed by an induction coil and used to charge an energy storage device of the
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vehicle is measured, in the electric vehicle, in an AC measuring circuit with standard

measuring technology for billing purposes.

It has been recognized that neither standard voltages nor standard frequencies are
generally used in conventional AC (alternating current) charging circuits for charging
electric vehicles. With inductive charging, an alternating electric field is induced in the
induction coil of the electric vehicle via an inductive coupling between a coil in a
charging station and an induction coil. Depending on the coupling, the number of turns,
the frequency and the voltage at the coil in the charging station, an alternating voltage is
generated at the induction coil which feeds the AC charging circuit. This alternating
voltage is converted in the vehicle by means of a rectifier into a direct voltage, which is
used to charge the energy storage. For billing purposes, however, a measurement in the

AC charging circuit is preferred.

However, since neither standard Voltage nor standard frequency are present in the AC
charging circuit, it is not yet possible to measure the electrical power using standard
measurement technology. However, standard measurement technology has the
advantage that its function has been proven for decades, that it is available in large
quantities and has already been approved under the Weights and Measures Act. In order
to be able to use the standard measuring technology, the measuring transducer
according to the subject matter is proposed which converts the AC measurement value
in the AC measuring circuit into at least one AC value at a standard frequency. Standard
measurement technology usually works at a standard frequency of 50Hz or 60Hz,
depending on the grid. This standard frequency is assumed in the measurement
technology in order to determine an electrical power from the measured values such as

amperage and voltage and over time an electrical energy.
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To enable measurement with standard measurement technology, the measuring
transducer first comprises a tap for tapping an AC value in an AC charging circuit. The
AC charging circuit is in particular the circuit in the electric vehicle connected to the
induction coil for inductive coupling to a charging station. In that case the power is
measured on the vehicle side. The AC charging circuit can also be the circuit with the
induction coil of the charging station. In that case the power is measured on the charging
station side. An AC current flows in the AC charging circuit, which is induced on the
vehicle side by the inductive coupling with the charging station. The frequency of the AC
current, however, depends on the charging technology and in the rarest cases is at
standard frequency. For this reason, the measuring transducer also has a transducer set

up to convert a frequency of the AC measurement value into a standard frequency of an

energy supply grid.

In addition, the transducer has an output which couples an AC measurement value with
standard frequency into an AC measuring circuit separated from the AC charging circuit.
For example, charging is performed at a frequency greater than 100 Hz. Using the
transducer, the frequency is then set from 100 Hz to 50 Hz and an AC value with a
frequency of 50 Hz, for example, is coupled into the AC measuring circuit. During
frequency conversion, care is naturally also taken to ensure that the electrical power
measured on the basis of the AC value with the standard meter corresponds to the
electrical power in the AC charging circuit. In particular, the phase position of the
measurement values is taken into account so that the active power in the AC measuring

circuit corresponds to the active power in the AC charging circuit.
By outputting the AC value at standard frequency, it is possible for the measuring

transducer to meter an electrical power with at least a standard meter arranged in the

AC measuring circuit. The electrical power is measured via the AC value at the standard
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frequency and corresponds to the electrical power in the AC charging circuit by suitable

scaling.

As already explained, the measuring transducer is preferably used in AC charging
circuits which are fed via an induction coil or feed an excitation coil. When induction
coils or excitation coils are mentioned in the following, these terms are interchangeable
as far as it makes sense. In particular, the measuring transducer can be used for charging
and feedback. When charging, the induction coil is in the vehicle and the excitation coil is
at the charging station, when feedback, the excitation coil is at the vehicle and the
induction coil is at the charging station. Both functions can be realized with the
measuring transducer according to the subject matter. In the case of feedback, the

charging circuit is to be understood as the supply circuit for the energy supply grid.

An induction coil is provided in the AC charging circuit according to an embodiment. The
induction coil serves in the AC charging circuit as a voltage source, in particular as a
constant voltage source. The voltage at the taps of the induction coil is preferably
dependent on the number of windings of the induction coil, the number of windings of
the excitation coil and the input voltage at the excitation coil. There may also be

dependencies due to the frequency of the input voltage at the excitation coil.

According to an embodiment, it is proposed that the transformer sets an AC control
value at least depending on the AC measurement value. The AC measuring circuit is
preferably operated via a constant current source or a constant voltage source and a
voltage drop is measured via a defined measuring resistor. To imprint the AC value into
the AC measuring circuit, the AC control value is used, which is used in the transducer to

set the constant current source and/or the constant voltage source.
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According to an embodiment, it is proposed that the transducer is arranged in such a
way that the absolute value of the AC value is at least a factor of 10 smaller than the
absolute value of the AC measurement value. In order to keep the power loss in the AC
measuring circuit as low as possible, it is advantageous if the absolute value of the AC
value is smaller than the absolute value of the AC measurement value, preferably by at
least a factor of 10. Then very little power drops across the measuring resistor in the AC
measuring circuit and the AC measuring circuit can be operated with a power loss which
is also lower by a factor of 10 or more than the power loss on the transmission path
between the excitation coil and the induction coil. This is important because the

measurement technology should have as little power dissipation as possible.

According to an embodiment, it is proposed that the at least one AC measurement value
comprises at least one alternating voltage and/or one AC current. A voltage can be
tapped off via a measuring resistor in the AC charging circuit and a further voltage can
be tapped off parallel to the energy storage. The voltage across the measuring resistor is
preferably proportional to the current in the AC charging circuit, so that an AC current
across the measuring resistor can be determined. The detected AC current together with
the alternating voltage can be used to determine the active power in the AC charging
circuit, particularly depending on their phase position relative to each other. The output
of the AC values, such as alternating voltage and AC current in the AC measuring circuit,

takes place at standard frequency.

As already mentioned, the active electrical power is essential for the billing of the
obtained energy. For this reason, the electrical power in the AC measuring circuit is
metered as active electrical power. In particular, the phase angles between the AC
measurement values play a role here, which is preferably reflected in the AC values

impressed into the AC measuring circuit. This means that the AC values preferably have
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the same phase position relative to each other as the AC measurement valued, in
particular that the phase position between AC measurement voltage and AC
measurement current is the same as the phase position between alternating voltage and

AC current in the AC measuring circuit.

As standard meters, for example, Ferraris meters or smart meters are used, which are
designed in particular for very small powers, in particular powers which are smaller by
a factor of 1000 to 5000 than the powers which are relevant in the AC charging circuit.
Preferably, these standard meters are also designed for other frequencies than the

frequency in the AC charging circuit.

By suitable scaling of the AC value compared to the AC measurement value, it is possible
to keep the AC value in the AC measuring circuit, in particular the active power, a
constant factor lower than the active power made available via the AC charging circuit.
Conversion factors of 1000 or 5000 are quite conceivable. Corresponding AC meters are
available which carry out a corresponding upscaling and output the measured active
electrical power in the AC measuring circuit multiplied by the known factor as the

measured electrical power, or taking into account the time, as electrical energy.

The transducer usually has a constant conversion factor, for example a conversion factor
corresponding to the meter. Depending on how the conversion is carried out in the AC

meter, the AC control value can be set as a function of the AC measurement value.

According to an embodiment, it is proposed that the transducer arranged in such a way
that the absolute value of the AC value is at least a factor of 10 smaller than the absolute
value of the AC measurement value. However, factors of 100 are preferred, for example

1000 or even 5000. Corresponding AC meters are available, which output the measured
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AC value multiplied by a corresponding factor. Thus the output of the measured value on
the AC meter is according to the AC measurement value, although from AC measurement
value to AC value a scaling downwards has initially taken place. This scaling is

compensated accordingly in the AC meter.

In order to ensure that active power is preferably consumed in the AC measuring circuit,
the AC measuring circuit can be optimized with regard to parasitic capacitive or
inductive loads. Preferably only an ohmic resistor is provided in the AC measuring
circuit. The active electrical power is preferably lower by a factor than the electrical

power in the AC charging circuit.

According to an embodiment, it is proposed that the tap is arranged parallel to at least
one measuring resistor. The AC measurement value, in particular the AC current in the
AC charging circuit, is preferably measured via an ohmic resistor, in particular a
measuring resistor. The measuring resistor is subject to temperature fluctuations, so
that the amperage determined via the voltage drop over the measuring resistor can be
temperature-dependent. In order to be able to carry out temperature compensation in
the AC measuring circuit, a temperature in the AC charging circuit is also measured in
addition to the AC measurement values, preferably according to an embodiment. The
temperature is preferably measured by a temperature sensor. The temperature is
preferably measured at the measuring resistor. The temperature sensor is preferably
located on the AC charging circuit. The temperature sensor is preferably located directly
at the measuring resistor and thus measures the temperature of the measuring resistor.
The AC value is then additionally determined depending on the measured temperature
of the temperature sensor. This makes it possible to make the amperage of the AC
charging circuit, which is determined due to the voltage drop across the measuring

resistor, available in the AC measuring circuit in temperature-compensated form.
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The measured AC measurement value, in particular the alternating voltage as well as the
AC current, can first be scaled in a scaler in order to be fed, for example, to an analog-to-
digital transducer. The analog-to-digital transducer usually has a limited resolution. In
order to exclude errors due to inaccurate quantization, it is proposed to first perform
scaling of the AC measurement values via an operational amplifier in order to reduce

their value dynamics, in particular the amplitude of the measured values.

According to an embodiment, it is proposed that at least one absolute value of AC
current in the AC charging circuit and one absolute value of a voltage, in particular
across an energy storage in the AC charging circuit, can be measured via the tap as AC
measurement values. [n order to enable the active power in the AC measuring circuit to
be synchronised with the active power in the AC charging circuit, both the alternating
voltage and the AC current can be measured in the AC measuring circuit. This
measurement can also be used to determine a phase angle between the AC current and
the alternating voltage. Information derived from this about an active power in the AC
measuring circuit can be fed back to the transducer. There this value can be used as
feedback to the reference value of the AC measurement value in order to set the AC
value. The AC values measured in the AC measuring circuit can be fed back to the
transducer either together or independently of each other in order to enable control of

the AC value or the AC control value.
The frequency in the AC charging circuit is preferably different from a standard

frequency of a grid. It is proposed that a frequency of AC values in the AC measuring

circuit is in particular 50 Hz or 60 Hz with a variance of +/- 3%.
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In order to enable an accurate measurement of the AC power in the AC measuring
circuit, it is proposed that a constant current source is provided in the AC measuring
circuit. The constant current source is set depending on the AC control value. A constant
AC current flows via the constant current source into the AC measuring circuit, which is
measured together with the alternating voltage in the meter and thus an active power

and, taking into account the time, an active energy is measured.

The constant current source is preferably an adjustable resistor or has such an
adjustable resistor. With the help of the adjustable resistor it is possible to adjust the
current flow into the AC measuring circuit. If, for example, the AC measuring circuit is
operated with 230V, a current flow in the AC measuring circuit can be 200 mA, for
example, depending on the current flow in the AC charging circuit, by suitable setting of
the resistor. Thus this results in an active power of 46 W in the AC measuring circuit.

This active power is measured by the AC meter and an active energy is output.

An active power of 46 W at a scaling factor of 1000, such as that which can be set in the
transducer, can correspond to an AC power in the AC charging circuit of 46 kW. This
means that if an electric vehicle charges with 46 kW in the AC charging circuit, the AC
measuring circuit consumes accordingly only 46 W "measuring power". An even higher
factor leads to an even lower consumption of "measuring power" in the AC measuring

circuit, which increases the efficiency of the measuring transducer.

According to an embodiment, it is proposed that the transducer sets the AC value so that
the active electrical power in the AC circuit is a constant factor smaller than the
electrical power in the AC charging circuit. The factor, as mentioned, is preferably over a

100, especially over 1000, or 5000. The factor can be particularly dependent on the type
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of energy meter in the AC measuring circuit. If an energy meter with a factor of 5000 is

used, the factor can also be set to 5000 via the transducer.

In order to keep the electrical power in the measuring circuit as low as possible, it is

proposed that the AC measuring circuit is a single-phase AC measuring circuit.

Another aspect is a method according to claim 15.

The AC measurement is preferably measured at short intervals in order to be able to
represent the measured current electrical power as accurately as possible. Only then is
the measured electrical energy as accurate as possible an image of the electrical energy
made available. For this reason, it is proposed that the intervals be less than 1 second,
preferably less than 100 ms, in particular 10 ms.

Brief Description of the Drawing

In the following, the subject matter is explained in more detail using a drawing showing
embodiments. In the drawing show:

Fig. 1 an AC charging circuit in an electric vehicle;

Fig. 2 atransducer;

Fig. 3 an AC measuring circuit.

Detailed Description
Fig. 1 schematically shows the structure in an electric vehicle 2 with an induction coil 4.

An alternating voltage is applied to the induction coil 4 at terminals 4a, 4b, via which an
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energy storage of the electric vehicle can be charged. For this purpose, an AC/DC
transducer 6 is connected to the AC charging circuit, which is arranged to supply the
energy storage 10. The charging process in the AC charging circuit 8 can be set viaa
charging controller, in particular the AC current in the AC charging circuit 8 can be set.
The AC charging circuit 8 is usually designed for powers of more than 10 kW, preferably
more than 40 kW, in particular more than 70 kW electrical power. The induction coil 4 is
coupled to an excitation coil 5 of a charging station and electrical power is coupled into

the AC charging circuit 8 via the magnetic coupling.

For the sake of clarity, the AC charging circuit 8 is only shown with the measuring
equipment relevant for the measuring transducer according to the subject-matter.
Charging an electric vehicle naturally requires additional technical equipment, which is

not shown here for the sake of clarity.

A measuring resistor 12 is provided in the AC charging circuit 8. The measuring resistor
12 is usually a measuring shunt which has a constant current/voltage curve over a wide

temperature range. The measuring shunt can be made of for example Manganin.

The measuring resistor 12 taps the voltage drop with a voltmeter 13. From this voltage
value, the amperage in the AC charging circuit 8 can be derived if both the temperature
and the current-voltage characteristic of the measuring resistor 12 are known. This

value is output as an AC measurement value 20.

In addition, an alternating voltage is measured by a voltmeter 16b across load 6 and

output as an alternating voltage measurement value 22.
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In addition, a temperature sensor 14 is provided, which is preferably arranged directly
on the measuring resistor 12 and thus preferably measures the temperature of the
measuring resistor 12. The temperature sensor 14 outputs a measured temperature

value of 24.

The measurement values measured in the AC charging circuit 8 are then first fed to a

scaling device 30, as shown in Figure 2.

In the scaling device 30, in particular the AC measurement value 20 and the alternating
voltage measurement value 22 are scaled in order to ensure in particular a lower
amplitude of the measurement values in terms of absolute amount. Scaling can be
carried out for one, several or all measurement values. In addition, a power
measurement value 26 is fed back to the scaler 30, which is recorded as described

below.

All measurement values are then fed to an analog-to-digital transducer 32 and the then
digitized measurement values are then fed to a transducer 34. In transducer 34, the AC
measurement values are converted into an AC output value 28 as a function of the

temperature measurement value 24 and the feedback power measured value 26.

First, the alternating voltage value 22 and the AC current value 20 are used to determine
an electrical power in the AC charging circuit 8. After or before this, the measured
temperature value 24 can be used to calculate a temperature drift from the AC
measurement value 20. If the measuring resistor 12 does not have a constant
current/voltage characteristic curve over the entire temperature range, a temperature
drift can be taken into account on the basis of the temperature measured value and the

voltage actually flowing in the AC charging circuit 8 can thus be determined from the
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voltage measured via the resistor 12. After temperature adjustment, the charging power

in the AC charging circuit 8 can then be determined.

In addition, the frequency in the AC charging circuit 8 can be determined. Furthermore,
the phase position can be determined from the charge current and charge voltage in

order to determine the active power in charge circuit 8.

Depending on a factor, for example 1.000, an AC control value can be determined. The
factor can be applied, for example, to the charging power. If, for example, the charging
power is 1 kW, given a factor of 1,000, the AC control value results in 1W. A linear

conversion of the AC measurement value into an AC control value is preferred.

The AC control value 28 is output at transducer 34 and is used, for example, to convert

to an AC current at a standard frequency.

The AC control value 28 is fed to a constant current source 36, as shown in Figure 3. The
constant current source 36 usually has an adjustable resistor. The current can be
adjusted via the constant current source 36 via the resistor. The resistance, which is set
in the constant current source 36, is determined by the voltage in the AC measuring
circuit 38 and the AC control value 28. If, for example, the electrical power in the
charging circuit 8 is 23 kW, an AC power of 23 W results with a factor of 1,000 in the
transducer 34. With an alternating voltage of 230 V AC at standard frequency and a
power factor cosphi of 1, this results in an AC current value of 0.1 ampere. This
amperage leads to an adjustment of the resistance in the constant current source 36 to
2.3 k). It should be mentioned that this is purely exemplary and that the constant
current source 36 can also be operated with other values depending on the factor and

other boundary conditions.
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The frequency of the AC values is preferably set to a standard value of 50 Hz or 60 Hz.

The AC measuring circuit 38 is in particular a single-phase measuring circuit and has a
standard meter 42 in addition to the constant current source 36. The standard meter 42
meters in particular the active electrical power or active energy consumed in the AC
measuring circuit 38 at standard frequency. Please note that the standard meter 42 as
the electricity meter is set to a standard frequency and only measures correctly at
standard frequency. The standard frequency is usually 50Hz or 60 Hz, depending on the
electrical energy supply grid.

In the above example, the power is 23 W, for example. If this occurs constantly for over
an hour, i.e. if the vehicle is constantly charging with 23 kW for over an hour, for
example, and has thus obtained an electrical energy of 23 kWh, the standard meter 42
measures 23 Wh. However, the measured value output could be 23 kWh if the energy

meter 42 has a corresponding conversion factor of 1,000.

To check the active power consumed in the AC measuring circuit 38 in relation to the
electrical power in the AC charging circuit 8, a current and a voltage are metered in the
AC measuring circuit 38. The current in the AC measuring circuit 38 is preferably
measured via a voltmeter 44, which measures the voltage drop via the constant current
source 36. The alternating voltage is measured by a voltmeter 46. In addition, a phase
angle between current and voltage can be detected. The measured values derived from
this are fed to an evaluation circuit 48 and in the evaluation circuit 48 the active power
consumed in the AC measuring circuit 38 is determined on the basis of the measured
values. This active power can be coupled-out as power measured value 26 and fed to the

scale 30 as shown in Figure 2.
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Finally, the measured power value 26 is fed to the transducer 34 and can be compared
with the AC control value. These two values must correspond to each other, otherwise a
control, in particular a P control, a PI control or a PID control can be carried out in the
transducer 34 in order to achieve a synchronism from the measured AC measurement

value and the set AC value.
With the help of the measuring transducer, it is possible to meter measurement values

relevant for billing purposes at a standard meter at standard frequency in a particularly

simple and cost-effective way.
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Reference List

Vehicle

Coil
Connections
Rectifier
Charging circuit

Energy storage

12,16 Voltmeter

14
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48

Temperature sensor

AC measurement value
Alternating voltage measurement value
Measured temperature value
Power reading

AC output value

Scaling

Analog-Digital Transducer
Transducer

Constant current source

AC measuring circuit

AC current source

Standard meter

Voltmeter

Voltmeter

Evaluation circuit
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Claims

1. An electric vehicle, comprising:

- an induction coil in an AC charging circuit for inductive coupling with a charging
station and for receiving electrical power via an excitation coil for charging an energy
storage, and
a measuring transducer comprising:

- at least one tap arranged to tap at least one AC measured value in an AC charging
circuit which comprises the induction coil,

- a converter arranged for converting a frequency of the AC measured value into a
standard frequency of a energy supply grid, and for outputting at least one AC value
with the standard frequency into an AC measuring circuit, and

- at least one standard meter arranged in the AC measuring circuit for obtaining an

electrical power using the AC value at the standard frequency.

2. The electric vehicle according to claim 1, wherein the AC charging circuit has at least

one induction coil as a constant voltage source.

3. The electric vehicle according to claim 1, wherein the converter sets an AC control
value at least as a function of the AC measured value and outputs the AC value as a

function of the AC control value.

4. An electric vehicle, comprising:

- an induction coil in an AC charging circuit for inductive coupling with a charging
station and for receiving electrical power via an excitation coil for charging an energy
storage, and
a measuring transducer comprising:

- at least one tap arranged to tap at least one AC measured value in an AC charging

circuit which comprises the induction coil,
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- a converter arranged for converting a frequency of the AC measured value into a
standard frequency of a energy supply grid, and for outputting at least one AC value
with the standard frequency into an AC measuring circuit, and

- at least one standard meter arranged in the AC measuring circuit for obtaining an
electrical power using the AC value at the standard frequency;

- wherein the converter arranged in such a way that the absolute value of the AC value

is smaller by at least a factor of ten than the absolute value of the AC measured value.

5. The electric vehicle according to claim 1, wherein the at least one AC measured value
comprises at least one alternating voltage and/or one alternating current and in that the
at least one AC value comprises at least one alternating voltage and/or one alternating

current at standard frequency.

6. The electric vehicle according to claim 1, wherein that the electrical power measured

is an active electrical power.

7. The electric vehicle according to claim 1, wherein that the standard meter is in

particular a Ferraris Meter or a Smart Meter.

8. The electric vehicle according to claim 1, wherein the tap is arranged parallel to at

least one measuring resistor.

9. An electric vehicle, comprising:

- an induction coil in an AC charging circuit for inductive coupling with a charging
station and for receiving electrical power via an excitation coil for charging an energy
storage, and
a measuring transducer comprising:

- at least one tap arranged to tap at least one AC measured value in an AC charging

circuit which comprises the induction coil,
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- a converter arranged for converting a frequency of the AC measured value into a
standard frequency of a energy supply grid, and for outputting at least one AC value
with the standard frequency into an AC measuring circuit, and

- at least one standard meter arranged in the AC measuring circuit for obtaining an
electrical power using the AC value at the standard frequency;

- wherein at least one absolute value of the alternating current in the AC charging
circuit and an absolute value of a voltage across an energy storage in the AC charging

circuit can be detected via the tap as AC measured values.

10.  The electric vehicle according to claim 1, wherein a frequency in the AC charging
circuit deviates from a standard frequency of an energy supply grid and in that the

standard frequency in the AC measuring circuit is in particular SOHz or 60Hz +/- 3%.

11.  An electric vehicle, comprising:

- an induction coil in an AC charging circuit for inductive coupling with a charging
station and for receiving electrical power via an excitation coil for charging an energy
storage, and
a measuring transducer comprising:

- at least one tap arranged to tap at least one AC measured value in an AC charging
circuit which comprises the induction coil,

- a converter arranged for converting a frequency of the AC measured value into a
standard frequency of a energy supply grid, and for outputting at least one AC value
with the standard frequency into an AC measuring circuit, and

- at least one standard meter arranged in the AC measuring circuit for obtaining an
electrical power using the AC value at the standard frequency;

wherein the AC current measuring circuit has a constant current source and in that the
constant current source feeds a constant alternating current into the AC current

measuring circuit as a function of the AC current control value.
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The electric vehicle according to claim 1, wherein the constant current source has at

least one resistance which can be set as a function of the AC control value.

An electric vehicle, comprising:

an induction coil in an AC charging circuit for inductive coupling with a charging
station and for receiving electrical power via an excitation coil for charging an energy
storage, and

a measuring transducer comprising:

at least one tap arranged to tap at least one AC measured value in an AC charging
circuit which comprises the induction coil,

a converter arranged for converting a frequency of the AC measured value into a
standard frequency of a energy supply grid, and for outputting at least one AC value
with the standard frequency into an AC measuring circuit, and

at least one standard meter arranged in the AC measuring circuit for obtaining an
electrical power using the AC value at the standard frequency;

wherein the converter sets the AC value in such a way that the active electrical power
in the AC measuring circuit is a constant factor smaller than the electrical power in the

AC charging circuit.

The electric vehicle according to claim 1, wherein that the AC measuring circuit is a

single-phase AC circuit.

A charging station, comprising:

an excitation coil within an AC charging circuit and arranged for inductive coupling
with an electric vehicle and for feeding an induction coil of the electric vehicle and
a measuring transducer comprising:

at least one tap arranged to tap at least one AC measured value in an AC charging

circuit which comprises the induction coil,
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- a converter arranged for converting a frequency of the AC measured value into a
standard frequency of a energy supply grid, and for outputting at least one AC value
with the standard frequency into an AC measuring circuit, and

- at least one standard meter arranged in the AC measuring circuit for obtaining an

electrical power using the AC value at the standard frequency.

16. A method for operating an electric vehicle or a charging station, comprising the steps
of:

- measuring at least one AC measured value in an AC charging circuit comprising an
induction coil of an electric vehicle or an excitation coil of a charging station, and

- operating an AC measuring circuit using an AC value,

- wherein the AC value is fed into the AC measuring circuit at a standard frequency
which is different from the frequency of the AC charging circuit, and

- wherein, within the AC measuring circuit, a standard meter obtains the AC value at

the standard frequency.
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Fig.2
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