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DESCRIPTION

[0001] The present disclosure generally relates to a charger and a charging method for charging an energy storage device to be
charged. In particular, the present disclosure relates to a charge control method for a controlled charging of at least one energy
storage device to be charged and a charger for carrying out the charging method.

[0002] A charging method for charging an energy storage device to be charged may depend on the charging state of the energy
storage device to be charged. It is thus possible to charge an energy storage device in dependence of an electrical parameter of
the energy storage device to be charged, e.g. an electrical storage device parameter which may be measured during charging
the energy storage device. The electrical parameter may be an energy storage device voltage measured at the connection
terminals of the energy storage device, a charging current flowing into the energy storage device to be charged and an energy
storage device temperature.

[0003] The energy storage device to be charged receives its charging power from a power supply arranged externally to the
charger. An operation state of the external power supply may change during charging the energy storage device to be charged
by means of the charger. A conventional device used to charge electric vehicles is described, for example, in WO 94/08381.

[0004] Conversely, the present invention, as defined by the appended claims, is provided.

[0005] Further aspects and embodiments are defined according to the dependent claims, the description and the accompanying
drawings, in which:

Fig. 1 shows a schematic block diagram of a set-up of a charger according to a typical embodiment;

Fig. 2 is a more detailed block diagram of a charger for charging an energy storage device to be charged having a control unit for
controlling the charging operation conditions of the charger, according to another typical embodiment;

Fig. 3 is a detailed block diagram of a charger for charging an energy storage device to be charged having a control unit which
can monitor a charging power adjustment unit, according to yet another typical embodiment;

Fig. 4 is a detailed block diagram of a charger for charging an energy storage device to be charged having a control unit which
provides a charging operation condition on the basis of at least one grid parameter detection signal and at least one storage
device parameter detection signal, according to yet another typical embodiment;

Fig. 5 is a detailed block diagram of a charger for charging an energy storage device to be charged having a filter unit for filtering
an electrical grid parameter signal, according to yet another typical embodiment;

Fig. 6 is a diagram showing a relative charging power on the basis of an electrical grid parameter, wherein the electrical grid
parameter is a grid frequency, such that a frequency charge curve is provided;

Fig. 7 is a diagram showing a voltage charge curve in the form of a relative charging power on the basis of an electrical grid
parameter, wherein the electrical grid parameter is a grid voltage;

Fig. 8 is a flowchart of a charging method for charging an energy storage device to be charged; and

Fig. 9 is a flowchart of a charging method for charging an energy storage device to be charged illustrating details of the charging
power adjustment.

[0006] Reference will now be made in detail to the various exemplary embodiments, one or more examples of which are
illustrated in the drawings. Each example is provided by way of explanation and is not meant as a limitation. For example, features
illustrated or described as part of one embodiment can be used on or in conjunction with other embodiments to yield yet a further
embodiment. It is intended that the present disclosure includes such modifications and variations.

[0007] A number of embodiments will be explained below. In this case, identical structural features are identified by identical
reference symbols in the drawings. The structures shown in the drawings are not depicted true to scale but rather serve only for

the better understanding of the embodiments.

[0008] Fig. 1 is a schematic diagram of a charger 100 for charging an energy storage device 300 to be charged. The energy
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storage device 300 may be is at least one of a battery, a capacitor, a fuel cell, and an ultraCap. Fig. 1 shows the principle
operation of a charger 100 according to a typical embodiment including a grid parameter detection unit 101 which is provided for
detecting at least one electrical parameter of an electrical power supply grid 200 which is used as a power supply source for
charging the energy storage device 300. The electrical power supply grid 200 may be, but is not restricted to, an electricity
network, a main power supply, a national grid or any other power supply system.

[0009] For the understanding of the present disclosure, it is only necessary that a grid connection can be provided which is used
for a transfer of an electrical charging power 209 to a charging power adjustment unit 102 which then adjusts the electrical
charging power in accordance with predeterminable parameters such that an efficient charging of the energy storage device 300
to be charged can be obtained.

[0010] The charging power adjustment unit 102 then provides a controlled electrical charging power 203 for the energy storage
device 300. Storage device parameters such as energy storage device voltage, charging current and energy storage device
temperature may be measured by a storage device parameter detector unit 103, the output signal of which is provided for the
charging power adjustment unit 102 in order to provide an appropriate charging power adjustment.

[0011] The electrical power supply grid 200 thus on the one hand provides electrical power in the form of an electrical charging
power 209 which is adjusted by the charging power adjustment unit, and on the other hand information about parameters of the
electrical power supply grid 200 which are detected by the grid parameter detection unit 101.

[0012] According to a typical embodiment, the electrical power supply grid 200 may be a national grid, and the at least one
energy storage device 300 to be charged may be a battery of a vehicle having an electric driving system such as an electrically
powered car. The following is an example calculation which is based on the assumption that, at a specific moment in time, a
percentage of electrically powered cars amounts to 5%.

[0013] Assuming, moreover, that an average power consumption of an electrically powered car is approximately 10 kW when the
energy storage device of the electrically powered car has to be charged, and the charging time is 2 hours, then the energy which
has to be provided is calculated according to the following formula:

10 kW - 2h =20 kWh.

[0014] Furthermore, if a charge/discharge efficiency of 80% is provided and three phases of a 230 VAC voltage L/N grid are
used wherein the current per phase amounts to 10 A, then the charging power which is required to charge the energy storage
device 300 of the electrically powered car amounts to 6.90 kW. A charging time may then be determined according to the
following formula:

20kWh :6.90kW:0.8=3.62h

[0015] Thus, the overall charging time assuming a charging/discharging efficiency of 80% amounts to 3.62 hours.

[0016] In January 2008, approximately 40,000,000 cars have been licensed such that an assumed percentage of 5 for electrical
powered cars amounts to a peak load for the electrical power grid to

40,000,000 - 0.05 - 6.90 kW = 13.8 GW

[0017] Thus a total charge energy of approximately 50,000 MWh has to be provided assuming that the batteries to be charged
of the electrically powered cars are charged at the same time.

[0018] Current national electricity grids available in Germany would not be able to cope with such an amount of charge energy.
Thus, the charging of large batteries such as the batteries used in electrically powered cars may be charged in dependence of
grid parameters which are detected by the grid parameter detector unit 101. The grid parameters may include, but are not
restricted to a grid frequency, a grid voltage and a grid current. In order to provide a stable electrical grid operation, the fed-in
power should be equal to the load power, according to the following equation (1):
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Preed-in = Proad 0)]

wherein Pee in is the feed-in power by the electrical power supply grid, and Pg5q is a load power which is required to charge the
at least one energy storage device 300 to be charged. Energy conversion in power plants is provided by generators having
rotating masses. The rotation frequency determines the gird frequency. The mechanical power provided for the generator may be
calculated according to the following equation (2):

Prech=M:2:m:n 2

wherein M is a torque at the generator axis and n denotes the rotation per second of the generator axis. The electrical power at
the output terminal of the generator amounts to Pg| in accordance with the following equation (3):

Py=U-1 3

[0019] Thus, the grid frequency is dependent on the rotational frequency of the generator and is the same at all locations within
the electrical power supply grid which are connected to the generator. The grid voltage depends from the induced voltage at the

generator and voltage drops in the power transmission lines. The induced voltage is according to the following equation (4):
do

U= dt @

wherein d® is a magnetic flux change. If high loads, e.g. for charging batteries to be charged, are connected to the electrical
power supply grid 200, the mechanical power in accordance with equation (2) cannot be provided such that a rotational frequency
of the generator decreases resulting in a decrease of the grid frequency.

[0020] In the year 2007, the maximum generator power in Germany amounted to about 130 Gw wherein the average energy
conversion amounted to approximately 75 GW. Grid frequency modifications within 1% are tolerable, wherein grid frequency
fluctuations of more than 2% lead to necessary corrections. The load of 13,8 GW evaluated above is thus a load contribution for
the electrical power supply grid 200 which cannot be neglected.

[0021] The typical embodiment of a charger 100, the principle set-up of which is shown in Fig. 1, thus takes into account the
fluctuation of electrical grid parameters 201. For example, if the grid frequency at the electrical grid parameter is measured, if the
electrical power supply grid is overloaded, the grid frequency will decrease.

[0022] The charger 100 now may reduce the charging power for charging the energy storage device 300 to be charged. The
charger will receive less power from the electrical power supply grid such that the grid becomes stable thus that equation (1)
mentioned above is fulfilled. On the other hand, if the electrical power supply grid 200 is underloaded, then the grid frequency will
increase.

[0023] Then the charger will be used in normal operation with a normal grid frequency. If the grid frequency increases, the
charger will increase the charging power for the energy storage device 300 to be charged. The charger will thus receive more
power from the electrical power supply grid 200 until then, when the grid becomes unstable. The charger 100 according to the
typical embodiment shown in Fig. 1 thus has a means for providing a grid stability even if high charging power is required.

[0024] Fig. 2 is a schematic block diagram of a charger 100 in a more detailed illustration. As shown in Fig. 2, the electrical
power supply grid 200 is provided as a power supply means for the charging power of the energy storage device to be charged
300. To this end, the charging power in the form of an electrical charging power 209 is provided to a charging power adjustment
unit 102. Furthermore, at least one electrical grid parameter 201 is detected by means of grid parameter detection unit 101.

[0025] The at least one electrical grid parameter 201 may be at least one of a grid frequency, a grid voltage and a grid current.
The grid parameter detection unit 101 is adapted for outputting a grid parameter detection signal 202 on the basis of the at least
one electrical grid parameter detected from the electrical power supply grid.

[0026] Furthermore, a control unit 105 is provided which is adapted to control the charging power adjustment unit 102 by means
of a control signal 207 which is determined on the basis of the grid parameter detection signal 202. The controlling of the
charging power adjustment unit 102 by means of the control signal 207 may be provided on the basis of frequency charge curves
and/or voltage charge curves as will be described herein below with respect to Figs. 6 and 7.

[0027] The controlling of the charging power adjustment unit 102 by means of the control signal 207 results in a modified
electrical charging power, i.e. the controlled electrical charging power 203, the magnitude of which is controlled on the basis of
the detected at least one electrical grid parameter 201. Thus it is possible to charge a large number of batteries 300 to be
charged under different operation conditions of the electrical power supply grid 200.
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[0028] Fig. 3 is a detailed block diagram of another charger 100 according to yet another typical embodiment. Compared to the
charger 100 shown in Fig. 2, the charger shown in Fig. 3 furthermore has a feedback line from the charging power adjustment
unit 102 to the control unit 105. Via this feedback line, a status signal 206 indicating a status of the charging power adjustment
unit 102 may be provided for the control unit 105.

[0029] Thus, the control signal 207 for controlling the charging power adjustment unit 102 may be determined on the basis of the
grid parameter detection signal 202 on the one hand and the status signal 206 indicating the status of the charging power
adjustment unit 102 on the other hand. The controlled electrical charging power 203 is thus adjusted by means of the charging
power adjustment unit 102 in dependence of the status signal 206 and the grid parameter detection signal 202.

[0030] It is noted here that components which are included in the charger 100 according to Fig. 3 and which correspond to the
components already described with respect to Fig. 2 are not detailed here in order to avoid a redundant description.

[0031] Fig. 4 is a detailed block diagram of a charger 100 according to yet another preferred embodiment. In addition to the set-
up shown in Fig. 3, the set-up of the charger 100 according to Fig. 4 furthermore includes a storage device parameter detector
unit 103 which is adapted for detecting at least one storage device parameter 205 derived from the energy storage device 300 to
be charged. The at least one storage device parameter 205 of the energy storage device 300 to be charged is at least one of an
energy storage device voltage, an energy storage device current and an energy storage device temperature.

[0032] The storage device parameter detector unit 103 provides a storage device parameter detection signal on the basis of the
storage device parameter 205 of the energy storage device 300. The storage device parameter detection signal is provided for
the control unit 105 for determining the control signal 207 on the basis of the at least one of the grid parameter detection signal
202 and the storage device parameter detection signal 204, wherein the control signal 207 is adapted for controlling the charging
power adjustment unit 102.

[0033] Specifically, the control signal 207 in the set-up of the charger 100 according to Fig. 4 is determined on the basis of the
grid parameter detection signal 202, the status signal 206 of the charging power adjustment unit 102 and the storage device
parameter detection signal 204. In order to avoid a redundant description, the remaining components shown in Fig. 4 are not
detailed here, because these components correspond to the respective components shown in Figs. 2 and/or 3.

[0034] Fig. 5 is another detailed block diagram of a charger 100 according to yet another preferred embodiment. Compared to
the charger 100 shown in Fig. 4, the charger 100 shown in Fig. 5 furthermore includes a filter unit 104. The filter unit 104 typically
is designed as a low-pass filter having a cut-off frequency of typically 400 Hz

[0035] In a typical embodiment shown in Fig. 5, the filter unit 104 is provided as an integral part of the grid parameter detector
unit 101. Thus, it is possible to filter the signal of the electrical grid parameter 201 which is provided by the electrical power supply
grid 200. Such kind of filtering provides a more accurate detection of the electrical grid parameters, more typically the detection of
the grid frequencies is facilitated due to this low-pass filtering.

[0036] It is noted again that, in order to avoid a redundant description, components shown in Fig. 5 which correspond to
components shown in previous figures are not detailed here.

[0037] Fig. 6 is a diagram showing a frequency charge curve 301. The frequency charge curve is shown in a diagram which
relates a relative charge power 208 to at least one electrical grid parameter 201. In the case shown in Fig. 6, the at least one
electrical grid parameter 201 is a grid frequency. The frequency is related to a normalized frequency fnorm, Wherein the relative

charge power is normalized to a maximum charge power Pcmax The characteristic of the frequency charge curve 301 is

determined by different segments.

[0038] Four different threshold values of the grid parameter, indicated as Pf1, Pf2, Pf3 and Pf4 in Fig. 6, and as Pv1, Pv2, Pv3
and Pv4 in Fig. 7, may be provided.

[0039] Arange between Pp and Ps3 indicates normal operation, i.e. the grid frequency variation is in the range of +/- 1 % (0.99
to 1.01 times the normal frequency). The range between Py and Py indicates a +/- 4 % range, wherein in the lower range the
charging power has to be decreased from a charging power of 80% at P¢f2 to 20% at P¢f3 or, in the right part of the diagram, can
be increased from 80% at Pcp to 100% at Pef1. The grid frequency variations outside of the +/- 4% variation result in a switching-
off of the charging power according to the typical embodiment described with respect to Fig. 6.
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[0040] Using the frequency charge curve 301 shown in Fig. 6, it is thus possible to adapt the charging conditions of an energy
storage device 300 to be charged to the condition of the electrical power supply grid 200 by means of a detection of at least one
electrical grid parameter.

[0041] Fig. 7 is a diagram showing a voltage charge curve 302 for controlling the charging process on the basis of a grid voltage
provided by the electrical power supply grid 200. As shown in Fig. 7, the voltage charge curve 302 is drawn as a relative charge
power 208 as a function of an electrical grid parameter 201 which in this case is a grid voltage V is related to a normalized grid
voltage Vhorm such that, in accordance with the situation shown in Fig. 6 for the frequency charge curve 301, a range Py and

Pz is a +/- 1% region where a charging is performed at 80% of the maximum charge power Pcmax

[0042] In the region between -4% and -1%, i.e. in the region between P\ and Pyp, the charge power is decreased from Pc\p to
Pcva, i.e. from 80% to 20% of Pomax such that the load applied at the electrical power supply grid 200 is reduced. More than -4%

deviation from the normalized grid voltage results in a switch-off of the charging process.

[0043] On the other hand, if the voltage provided by the grid is increased by more than 1%, i.e. in the region between Py3 and
Pv4, the charging power is increased from 80% at Pgyp to 100% at Poyy. Furthermore, it is possible that the charging power

remains at 100% at P\, if the grid voltage increases even more above Py4.

[0044] It is noted here that the charging power adjustment unit 102 may be controlled by a control signal 207 which is determined
on the basis of the frequency charge curve 301 alone, the voltage charge curve 302 alone or a combination of the frequency
charge curve and the voltage charge curve. The charging power Pc\p is referred to as the nominal charging power.

[0045] Fig. 8 is a flowchart of a method for charging at least one energy storage device to be charged by means of an electrical
power supply grid.

[0046] The procedure starts at a step S1. Then, at a step S2, an electrical charging power is provided by means of the electrical
power supply grid. The procedure advances to a step S3 where at least one electrical grid parameter of the electrical power
supply grid is detected. The at least one electrical grid parameter of the electrical power supply grid may be at least one of the
grid voltage, a grid current and a grid frequency.

[0047] The procedure advances to a step S4 where a control signal is determined on the basis of the detected grid parameter.
The control signal may then be used to control the charging power adjustment unit 102 described herein above with respect to
Figs. 1 to 5. At a step S5, the electrical charging power for the energy storage device to be charged is adjusted on the basis of
the control signal. At a step S6, the procedure is ended.

[0048] Fig. 9 is a flowchart of a charging method for charging an energy storage device to be charged illustrating details of the
charging power adjustment.

[0049] The steps S1 and S2 correspond to the steps S1 and S2 described herein above with respect to Fig. 8. After step S2 the
electrical charging power is determined with respect to four threshold values of the grid parameter, indicated as Pf1, Pf2, Pf3 and
Pf4 in Fig. 6, and as Pv1, Pv2, Pv3 and Pv4 in Fig. 7.

[0050] The electrical charging power is set to zero when the electrical grid parameter is below a first threshold value. Then the
procedure returns to step S3 where at least one electrical grid parameter of the electrical power supply grid is detected.

[0051] The electrical charging power is increased from a first electrical charging power, Pcv3 in Figs. 6 and 7, to a second
electrical charging power, Pcv2 in Figs. 6 and 7, when the electrical grid parameter above the first threshold value and below a
second threshold value larger than the first threshold value. Then the procedure returns to step S3 where at least one electrical
grid parameter of the electrical power supply grid is detected.

[0052] Furthermore the electrical charging power is kept at a constant value when the electrical grid parameter is above the
second threshold value and below a third threshold value larger than the second threshold value. Then the procedure returns to
step 83 where at least one electrical grid parameter of the electrical power supply grid is detected.

[0053] The electrical charging power is increased from the second electrical charging power to a third electrical charging power,
Pcv2 in Figs. 6 and 7, when the electrical grid parameter is above the third threshold value and below a fourth threshold value
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larger than the third threshold value. Then the procedure returns to step S3 where at least one electrical grid parameter of the
electrical power supply grid is detected.

[0054] Finally the electrical charging power is kept at a constant value when the electrical grid parameter is above the fourth
threshold value. Typically the third threshold value is larger than the second threshold value. Moreover the increase in electrical
charging power may be according to a linear function. Then the procedure returns to step S3 where at least one electrical grid
parameter of the electrical power supply grid is detected.

[0055] The at least one energy storage device to be charged is charged in accordance with at least one pre-determined charge
curve. The at least one pre-determined charge curve prescribes a charging voltage variation. Furthermore, the at least one pre-
determined charge curve prescribes a charging frequency variation. In addition to that, the at least one pre-determined charge
curve may prescribe a combination of a charging voltage variation and a charging frequency variation.

[0056] The invention has been described on the basis of embodiments which are shown in the appended drawings and from
which further advantages and modifications emerge. However, the disclosure is not restricted to the embodiments described in
concrete terms, but rather can be modified and varied in a suitable manner. It lies within the scope to combine individual features
and combinations of features of one embodiment with features and combinations of features of another embodiment in a suitable
manner in order to arrive at further embodiments.

[0057] It will be apparent to those skilled in the art, based upon the teachings herein, that changes and modifications may be
made without departing from the disclosure and its broader aspects. That is, all examples set forth herein above are intended to
be exemplary and non-limiting.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
document. Even though great care has been taken in compiling the references, errors or omissions cannot be excluded and the
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Patentkrav

1. Oplader (100) indrettet til at oplade mindst en energilagringsindretning (300)
der skal oplades ved hjeelp af en elektrisk opladningsenergi (209) tilvejebragt af
et elektrisk energiforsyningsnet (200), idet opladeren (100) omfatter:

en netparameterdetektorenhed (101) indrettet til at detektere mindst et
elektrisk netparameter (201) i det elektriske energiforsyningsnet (200) og
til at udlaese et netparameterdetektionssignal (202) pa basis af det mindst

ene detekterede elektriske netparameter (201);

en styreenhed (105) indrettet til at modtage
netparameterdetektionssignalet (202) og til at bestemme et styresignal
(207) pa basis af det modtagne netparameterdetektionssignal (202); og
kendetegnet ved:

en opladningsenergitilpasningsenhed (102) indrettet til at modtage
styresignalet (207) og indrettet til at tilpasse den elektriske
opladningsenergi (209) pé basis af styresignalet (207);

hvor den elektriske opladningsenergi er forgget fra en fgrste elektriske
opladningsenergi- (209) vaerdi til en anden elektriske opladningsenergi- (209)
veerdi ndr det elektriske netparameter (201) er over en fgrste taerskelvaerdi og
under en anden taerskelvaerdi stgrre end den fgrste taerskelvaerdi.

2. Oplader (100) ifglge krav 1, hvor det elektriske netparameter (201) i det
elektriske energiforsyningsnet (200) er mindst en af en netfrekvens, en
netspaending og en netstrgm.

3. Oplader (100) ifglge krav 1 eller 2, hvor den elektriske opladningsenergi (209);
saettes til nul nar det mindst ene elektriske netparameter (201) er under den
fgrste taerskelvaerdi; og/eller

holdes ved en konstant veerdi nér det mindst ene elektriske netparameter (201)
er over den anden teerskelvaerdi og under en tredje taerskelvaerdi stgrre end den
anden taerskelvaerdi; og/eller

forgges fra en anden elektrisk opladningsenergi- (209) vaerdi til en tredje elektrisk
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2

opladningsenergi- (209) vaerdi nar det mindst ene elektriske netparameter (201)
er over en tredje teerskelvaerdi og under en fjerde taerskelvaerdi stgrre end den
tredje taerskelvaerdi; og/eller

holdes ved en konstant veerdi nér det mindst ene elektriske netparameter (201)
er over en fjerde taerskelveerdi.

4. Oplader (100) ifglge et hvilket som helst af de foregédende krav, hvor den
tredje taerskelvaerdi er stgrre en den anden taerskelvaerdi.

5. Oplader (100) ifglge krav 3 eller krav 4 nar afhaengig deraf, hvor den fgrste,
anden, tredje og fjerde teerskelvaerdi er mindst en af netspaendinger og

netfrekvenser.

6. Oplader (100) ifglge et hvilket som helst af de foregédende krav, hvor
energilagringsindretningen (300) er mindst en af et batteri, en kondensator, en

braendselscelle, og en ultraCap.

7. Oplader (100) ifglge et hvilket som helst af de foregdende krav, hvor en
lagringsindretningsparameterdetektorenhed tilvejebringes som er indrettet til at
detektere mindst et lagringsindretningsparameter som tilvejebringes til
styreenheden (105) til at bestemme styresignalet (207) p& basis af mindst et af
netparameterdetektionssignalet (202) og lagringsindretningsparameterdetektions-
signalet, idet styresignalet (207) er indrettet til at styre
opladningsenergitilpasningsenheden (102).

8. Oplader (100) ifglge krav 7, hvor mindst en af netparameterdetektionsenheden
og lagringsindretningsparameterdetektionsenheden dannes som en integreret del

af energilagringsindretningen (300) der skal oplades.

9. Oplader (100) ifglge krav 7 eller krav 8 nér afhaengig deraf, hvor
lagringsindretningsparameteret i energilagringsindretningen (300) der skal
oplades er mindst en af en energilagringsindretningsspanding, en

energilagringsindretningsstrgm, og en energilagringsindretningstemperatur.
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10. Anvendelse af en oplader (100) ifglge et hvilket som helst af de foregédende

krav i en el-bil omfattende en energilagringsindretning (300) der skal oplades.

11. Fremgangsmade til at oplade mindst en energilagringsindretning (300) der
5 skal oplades ved hjeelp af et elektrisk energiforsyningsnet (200) ved at anvende
opladeren (100) som defineret i et hvilket som helst af kravene 1 til 9, idet

fremgangsmaden omfatter:

at tilvejebringe en elektrisk opladningsenergi (209) ved hjeelp af det
elektriske energiforsyningsnet (200);

10 at modtage mindst et elektrisk netparameter (201) fra det elektriske

energiforsyningsnet (200);

at bestemme et styresignal (207) pa basis af det modtagne elektriske

netparameter (201); og

at tilpasse den elektriske opladningsenergi (209) til
15 energilagringsindretningen (300) der skal oplades pa basis af styresignalet
(207).

12. Fremgangsmade ifglge krav 11, hvor den mindst ene energilagringsindretning

(300) oplades i overensstemmelse med mindst en forudbestemt opladningskurve.

20 13. Fremgangsmade ifglge krav 11 eller krav 12, hvor den elektriske

opladningsenergi (209):

saettes til nul ndr det mindst ene elektriske netparameter (201) er under

den fgrste teerskelvaerdi; og/eller

holdes ved en konstant veerdi nar det mindst ene elektriske netparameter
25 (201) er over den anden teerskelvaerdi og under en tredje taerskelvaerdi

hgjere end den anden taerskelvaardi; og/eller

forgges fra en anden elektrisk opladningsenergi- (209) vaardi til en tredje
elektrisk opladningsenergi- (209) vaerdi ndr det mindst ene elektriske
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netparameter (201) er over en tredje taerskelvaerdi og under en fjerde

taerskelveaerdi hgjere end den tredje taerskelvaerdi; og/eller

holdes ved en konstant vaerdi nar det mindst ene elektriske netparameter

(201) er over en fjerde taerskelvaerdi.

14. Fremgangsmade ifglge et hvilket som helst af kravene 11 til 13, hvor en
forggelse af den elektriske opladningsenergi (209) er ifglge en lineaer funktion.

15. Fremgangsmade ifglge et hvilket som helst af de foregdende
fremgangsmadekrav, hvor mindst et lagringsindretningsparameter detekteres som
tilvejebringes til styreenheden (105) til at bestemme styresignalet (207) pé basis
af mindst et af netparameterdetektionssignalet (202) og lagringsindretnings-
parameterdetektionssignalet, idet styresignalet (207) er indrettet til at styre

opladningsenergitilpasningsenheden (102).
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