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Description

[0001] This invention relates to an AC to DC converter
of an electrical power system.

[0002] A conventional power system design includes
a Transformer Rectifier Unit ("TRU") as main DC power
source, the output voltage of which varies with applied
load. Due to the varying nature of its output voltage, the
TRU has been considered unsuitable for charging bat-
teries that re relied on for backup/auxiliary power supply.
Specifically, the varying nature of the TRU output voltage
does not enable a constant potential or constant current
charging mode. To address this drawback, some sys-
tems use an ON/OFF device to connect and disconnect
the battery from the TRU bus to improve charging per-
formance.

[0003] Another conventional approach utilizes a DC
generator as a main power source to generate a constant
output voltage. Although such a DC generator is suitable
for charging batteries at constant potential, this approach
can neither limit the current flowing into the battery at the
beginning of the starting cycle nor compensate for tem-
perature variations, which strongly influence the battery
State of Charge ("SOC"). Also, by not controlling the
amount of trickle charge, the DC generator causes the
battery to lose electrolytes over time.

[0004] Yet another conventional approach utilizes a
Regulated Transformer Rectifier Unit ("RTRU") as amain
DC source with constant output voltage: The RTRU can
charge batteries at constant potential, but can neither
limit the current flowing into the battery nor compensate
for temperature variations. Also, by not controlling the
amount of trickle charge, the RTRU causes the battery
to lose electrolytes over time.

[0005] Due to the above drawbacks, additional equip-
ment, such as a separate battery charger, is commonly
used in addition to the main DC power source. Since the
charging voltage may be high at times, the battery must
be disconnected from the main DC bus of the power sys-
tem during charging. This requires special power bus ar-
rangements and restricts the use of the battery as a bus
presence, thereby affecting DC power system flexibility
and quality.

[0006] US-A-5864221 discloses a multi-functional ap-
paratus for regulating voltage supplied to electrodes and
delivered to a rechargeable battery via a bus bar.
[0007] The present invention addresses these draw-
backs of conventional power system designs by provid-
ing a multi-functional apparatus for regulating voltage
supplied to electrical loads and delivered to a recharge-
able battery via a DC power bus, comprising:

aACtoDC converterreceivingan AC supply voltage,
converting said AC supply voltage to a regulated DC
voltage, and outputting said regulated DC voltage to
said DC power bus, thereby supply said regulated
voltage to an electrical load connected to said DC
power bus and to said rechargeable battery, which
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is continuously connected to said DC power bus; and
a power controller controlling conversion performed
by said AC to DC converter as a function of a char-
acteristic of said battery. The present invention is
suitable for implementation in an aircraft power sys-
tem to maintain the voltage output within the com-
pliance range of the DC power bus (e.g., between
27.5and 29.5 Vdc) while adjusting the output voltage
to efficiently charge a battery connected to the bus
and/or start an APU connected to the bus.

[0008] In one embodiment of the present invention, a
multi-functional AC to DC converter includes a power
control unit that monitors the current level drawn by a
recharging battery and controls the voltage output by the
AC to DC conversion circuitry based on the charging state
of the battery. In a first power control stage, in which the
battery is completely or nearly discharged, the power
control unit controls the output voltage to a relatively low
level (within the compliance range of the power system)
to prevent the battery from drawing an uncontrolled or
excessive amount of current. As the battery charges, and
its internal impedance increases, the power control unit
allows the output voltage to increase, thereby maintain-
ing the current flowing to the battery at an adequate level
for efficiently charging the battery. When the output volt-
age reaches a threshold level, the power control unit in-
itiates a second control stage to maintain the output volt-
age constant at the elevated level (e.g., near the upper
compliance limit of the DC power bus) so that the battery
continues to charge, albeit at continually decreasing cur-
rent. During this second power control stage, the power
control unit in one implementation of the present inven-
tion controls output voltage as a function of battery tem-
perature so that the output voltage is lower for higher
battery temperatures and higher for lower battery tem-
peratures. This temperature compensation improves the
efficiency of the battery charging process. When the cur-
rent drawn by the battery drops below a threshold level
(e.g., indicating that the battery is about 80% percent
recharged), the power control unit initiates a third power
control stage to lower the output voltage to a nominal
regulated level (e.g., 28 Vdc in an aircraft DC bus imple-
mentation) to trickle charge the battery (i.e., achieve con-
stant potential trickle charge mode). This third power con-
trol stage prevents electrolyte loss during trickle charge.
[0009] By incorporating multiple functions in a single
unit, the AC to DC converter of the present invention im-
proves reliability because additional Line Replaceable
Units ("LRUs") and associated switching devices are not
required to connect/disconnect the charging battery to/
from the DC power bus and requires less control and
power wiring. Furthermore, because the recharging bat-
tery may be continuously connected to the DC power
bus, the present invention enables No-Break-Power-
Transfers (NBPT) in the DC subsystem during AC power
interrupts or other system failures and reduces DC sys-
tem weight and cost as compared to a system requiring
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a separate battery charger.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Other aspects and advantages of the present
invention will become apparent upon reading the follow-
ing detailed description and upon reference to the draw-
ings, in which:

[0011] FIG. 1 is a block diagram illustrating an exem-
plary implementation of a multi-functional AC to DC con-
verter and its integration into a typical aerospace DC Sub-
system according to the present invention;

[0012] FIG. 2 is a block diagram of a multi-functional
AC to DC converter according to an embodiment of the
present invention;

[0013] FIG. 3isadiagramillustrating the power control
stages utilized by a multi-functional AC to DC converter
to implement a battery charging control sequence ac-
cording to an embodiment of the present invention; and
[0014] FIG. 4 is a block diagram of an exemplary
DC/DC converter configuration, which isimplemented as
part of a multifunctional AC to DC converter in accord-
ance with an embodiment of the present invention.

DETAILED DESCRIPTION

[0015] FIG. 1 illustrates an exemplary implementation
of a multi-functional AC to DC converter and its integra-
tion into a typical aerospace DC Subsystem according
tothe presentinvention. Inthe exemplary implementation
shown in FIG. 1, a multi-functional converter 100, a bat-
tery 200, and an auxiliary power unit 400 are connected
to a DC power bus 300, which may be one of multiple
DC power buses of an aircraft power subsystem. It should
be readily apparentthat various electrical loads and other
elements may be connected to the DC power bus 300.
The multi-functional converter 100 receives an AC input
(e.g., 115 or 230 Vac) and outputs a voltage that is reg-
ulated in accordance with principles of the present inven-
tion discussed in detail below. A battery current sensor
10 is provided between the DC power bus 300 and the
battery 200 to monitor current flow to the battery 200.
Likewise, an APU current sensor 20 is provided between
the DC power bus 300 and the APU 400 to monitor current
flow to the APU 400.

[0016] The multi-functional converter 100 receives the
output of the battery current sensor 10 and the APU cur-
rent sensor 20, as well as the output of a temperature
sensor 210, which monitors temperature of the battery
200. The multi-functional converter 100 also receives the
point-of-regulation ("POR") voltage as an indication of
increasing/decreasing load levels on the DC power bus
300. As described in detail below, the multi-functional
converter 100 controls output voltage to be within the
compliance range of the corresponding DC power sub-
system (e.g., within the range of 27.5 to 29 Vdc for aircraft
implementation) while adjusting the output voltage to ef-
ficiently recharge and prevent electrolyte loss of the bat-
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tery 200. Furthermore, the multi-functional converter 100
adjusts the output voltage during start-up of the APU 400
to limit the starting current of the APU 400 to a level need-
ed for efficient start up. The AC to DC converter 100 may
independently start the APU 400 or assist a battery in
the starting process.

[0017] FIG. 2 is a block diagram of a multi-functional
AC to DC converter 100 configuration according to an
embodiment of the present invention. As seen in FIG. 2,
the multi-functional converter 100 includes: (a) a first
stage AC/DC converter 110; (b) a switching module 120;
(c) a power control unit 130; (d) an output transformer
140; (e) and an output rectifier and filter unit 150. As in
a conventional power system design, the first stage
AC/DC converter receives 3-phase AC voltage (e.g., 115
or 230 Vac at 400 Hz or variable frequency of 360 to 800
Hz) and converts the 3-phase AC voltage to an interme-
diate DC voltage (e.g., 270 Vdc). This initial AC to DC
conversion may be performed by a combination of phase-
conversion and rectification circuitry. For example, a 3-
phase to 9-phase auto-transformer (not shown) may con-
vert the input 3-phase voltage to a 9-phase AC voltage
connected to an 1 8-pulse rectifier (not shown) to convert
the resulting 9-phase AC voltage to DC voltage. It should
be apparent that alternative configurations may be uti-
lized to convert the input 3-phase voltage to an interme-
diate DC voltage. The switching module 1 20 converts
the DC voltage output by the first stage AC/DC converter
1 10 to an AC voltage based on switch gating signals
output by the power control unit 130. The switching mod-
ule 120 may be implemented as a known "H-bridge" con-
figuration of power devices, e.g., insulated gate bipolar
transistors ("IGBTs") in which two IGBT pairs are alter-
natively activated to create an AC voltage across the pri-
mary winding of the output transformer 140.

[0018] According to the present invention, the switch-
ing control module 120 generates an AC voltage having
a root-mean-square ("RMS") level that is controlled by
the power-control unit 130 based on one or more of the
following: (1) output of the battery current sensor 10; (2)
output of the battery temperature sensor 210; (3) output
ofthe APU current sensor 20; and (4) POR voltage, which
indicates load on the DC power bus 300. This switching
control is discussed in more detail below with reference
to FIGS. 3 and 4. The AC voltage output by the switching
module 1 20 is transformed to a lower AC voltage by the
output transformer 140 (i.e., a step-down transformer).
The lower AC voltage output by the output transformer
140 is rectified and filtered by the output rectifier and filter
unit 150 to output a regulated voltage level to the DC
power bus 300. The regulated voltage output by the out-
put rectifier and filter unit 150 is also fed back to the power
control unit 130 to assist regulating voltage to a desired
level.

[0019] Operation of the power control unit 130 for
achieving efficient battery charging will next be described
with reference to the diagram of FIG. 3, which illustrates
output voltage (solid line) and battery input current
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(dashed line), as measured by the battery current sensor
10, over a charging cycle of the battery 200. As illustrated
in FIG. 3, the power control unit 130 operates to achieve
three recharge stages of the battery 200 while maintain-
ing the output voltage within the compliance range of the
DC power bus 300 (e.g., between 27.5 and 29.5 Vdc).
In a first power control stage, in which the battery is com-
pletely or nearly discharged, the power control unit 130
controls the output voltage to a relatively low level (within
the compliance range of the power system) that main-
tains constant limited current flow into the battery 200.
This power control stage prevents the battery 200 from
drawing an uncontrolled or excessive amount of current
which could damage the battery or overload the converter
100.

[0020] As the battery 200 charges, and its internal im-
pedance increases, the power control unit 130 allows the
output voltage to increase, thereby maintaining the cur-
rent flowing to the battery 200 at a constant level. When
the output voltage reaches a maximum threshold level,
e.g., just under the upper compliance level of the DC
power bus, the power control unit 130 initiates a second
control stage to maintain the output voltage constant at
or near the maximum converter output voltage so that
the battery 200 continues to charge, albeit at continually
decreasing current. During this second control stage, the
charging current into the battery 200 decreases contin-
ually due to the increase in the internal battery imped-
ance. During this second power control stage, the power
control unit 130 in one implementation of the present in-
vention controls output voltage as a function of battery
temperature to optimize the battery charging process,
such that the output voltage is made lower for higher
battery temperatures and higher for lower battery tem-
peratures. This temperature compensation improves
battery charging efficiency.

[0021] Lastly, when the current drawn by the battery
drops below a threshold level (e.g., indicating that the
battery is about 80% percent recharged), the power con-
trol unit 130 initiates a third power control stage to lower
the output voltage to a nominal regulated level (e.g., 28
Vdc in an aircraft DC bus implementation) to trickle
charge the battery (i.e., achieve constant potential trickle
charge mode). This voltage level is lower than the one
employed during the second control stage in order to
minimize the electrolyte loss. During this trickle charge
constant voltage stage, the charging current into the bat-
tery 200 is maintained at a very low level (e.g., 1 amp or
less). By following changes in battery current and output
voltage of the converter 100 over time, the power control
unit 130 can determine within certain limits the level of
battery charge and output a signal indicating the estimat-
ed charge state of the battery. For example, the power
control unit 130 may output a signal to the Flight Deck in
an aircraft implementation to indicate readiness of the
battery 200 for flight.

[0022] While controlling the output voltage of the con-
verter 100, the power control unit 1 30 ensures that the
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output voltage is maintained within a range that is com-
pliant with the requirements of the power quality standard
in use for the application. This voltage level enables the
battery 200 to be continuously connected to the DC pow-
er bus 300. Thus, the battery 200 is readily available dur-
ing AC power interrupt or other system failures. The
above-described battery charging stages may be imple-
mented in the power control unit 130 in the form of a
dedicated integrated circuit ("IC") card and may be im-
plemented with hardware, software, or a combination of
hardware and software. In order to optimize the charging
process, the voltage applied may be temperature com-
pensated, e.g., lower for higher battery temperatures and
higher when low battery temperatures are measured.
[0023] FIG. 4 illustrates an exemplary configuration for
the power control unit 130, the switching module 120,
the output transformer 140, and the output rectifier and
filter unit 150. As shown in FIG. 4, the power control unit
130 includes a pulse width modulation ("PWM") unit 132
that receives a measure of POR voltage, current meas-
urements for the battery 200 and APU 400, temperature
of the battery 200, and a measure of output voltage of
the converter 100. The PWM unit 132 generates a se-
quence of pulses, the width of which are varied depend-
ing on at least one characteristic of the battery 200 (e.g.,
depending on the battery charge state). The pulse width
may further be adjusted to account for changes in load,
reflected by the POR voltage, and to account for a start
up condition of the APU 400. The PWM unit 132 outputs
the generated PWM signal to the gate driver 134, which
drives the switches of the switching module 120.

[0024] As seen in FIG. 4, the switching module 120
according to one implementation of the presentinvention
is a conventional H-bridge configuration of power devic-
es, which are n-channel IGBTs in the exemplary imple-
mentation shown in FIG. 4. The switching module 120
shown in FIG. 4 includes first, second, third, and fourth
IGBT modules 122, 124, 126, and 128, each formed of
an IGBT and an anti-parallel diode, the anode of the anti-
parallel diode being connected to the emitter of the cor-
responding IGBT and the cathode being connected to
the collector of the corresponding IGBT. The gates of the
first, second, third, and fourth IGBT modules 122, 124,
126, and 128 are connected to receive an output of the
gate driver 134. The first IGBT module 122 and the sec-
ond IGBT module 124 (diagonally positioned) share a
common connection to the gate driver 134, thus consti-
tuting afirst IGBT module pair, and the third IGBT module
126 and the fourth IGBT module 128 (diagonally posi-
tioned) share a common connection to the gate driver
134, thus constituting a second IGBT module pair. The
PWM switching signals output by the gate driver 134 to
the IGBT module pairs are offset so that that IGBT mod-
ule pairs alternately turn ON/OFF, thereby creating an
AC voltage across the primary winding of the transformer
140, which is a center-tapped transformer in the exem-
plary configuration of FIG. 4.

[0025] AsshowninFIG.4,thecollector ofthefirstIGBT
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module 122 is connected to the (+) output of the first
stage AC/DC converter 110. Likewise, the collector of
the fourth IGBT module 128 is connected to the (+) output
of the first stage AC/DC converter 110. The emitter of
the first IGBT module 122 is connected to the collector
of the third IGBT module 126 and to a first side of the
primary winding of the output transformer 140. The emit-
ter of the fourth IGBT module 128 is connected to the
collector of the second IGBT module 124 and to a second
side of the primary winding of the output transformer 140.
The emitter of the third IGBT module 126 and the emitter
of the second IGBT module 124 are connected to the (-)
output of the first stage AC/DC converter 110. By alter-
nately activating two switching module pairs formed of
the firstand second IGBT modules 122, 124 and the third
and fourth IGBT modules 126, 128 respectively, the gate
driver 134 causes the switching module 120 to create an
alternating voltage across the primary winding of the out-
put transformer 140. The RMS value of this alternating
voltage is affected by the pulse width of the gating signals
output by the gate driver 134, which is altered as a func-
tion of at least one of: battery charge characteristics, bat-
tery temperature, APU start condition, and POR voltage
according to principles of the present invention.

[0026] As further shown in FIG. 4, the output rectifier
and filter unit 150 includes a pair of diodes 152a, 152b,
each connected to an end of the secondary winding of
the output transformer 140 to convert the transformed
AC voltage to DC. The output rectifier and filter unit 150
further includes an inductor 154 connected between the
output of the pair of diodes 152a, 152b and the output of
the output rectifier and filter unit 150 and a capacitor 156
connected between the output end of the inductor 1 54
and a negative terminal of the converter arrangement,
which is shown as a grounded connection in the imple-
mentation of FIG. 4. This arrangement of the inductor 1
54 and the capacitor 1 56 filters the rectified DC voltage
resulting from the pair of diodes 1 52a, 1 52b. It should
be recognized that various alternative arrangements may
be suitable for the output rectifier and filter unit 150.
[0027] Although operation ofthe power control unit 130
has been discussed above based on recharge charac-
teristics of the battery 200, the power control unit 130
may also continuously monitor the current drawn by the
APU 400 (as shown in FIG. 2.) When used in an APU
start application, the power control unit 130 limits the
starting current drawn by the APU 400 to a value which
is suitable for the converter 110 to independently start
the APU 400 or to start the APU 400 in conjunction with
a battery. As further shown in FIG. 2, the power control
unit 1 30 continuously monitors the POR voltage so as
toregulate output voltage as a function of load. Increased
load on the DC power bus 300 will cause higher losses
to occur in the first stage AC to DC converter 110, which
will result in lower RMS voltage applied to the output
transformer 140. Thus, the power control unit 130 adjusts
the pulse width for the switch gating signals output to the
switching module 120 based on load levels to maintain
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the desired output voltage of the converter 100.

[0028] By incorporating multiple functions in a single
unit, the AC to DC converter 100 of the present invention
improves reliability because additional Line Replaceable
Units ("LRUs") and associated switching devices are not
required to connect/disconnect the charging battery 200
to/from the DC power bus 300 and requires less control
and power wiring. Furthermore, because the recharging
battery 200 may be continuously connected to the DC
power bus 300, principles of the present invention enable
No-Break-Power-Transfers (NBPT) in the DC subsystem
during AC power interrupts or other system failures and
reduces DC system weight and cost as compared to a
system requiring a separate battery charger.

Claims

1. Amulti-functional apparatus (100) for regulating volt-
age supplied to electrical loads and delivered to a
rechargeable battery (200) via a DC power bus
(300), comprising:

a AC to DC converter (110, 120, 140, 150) re-
ceiving an AC supply voltage, converting said
AC supply voltage to a regulated DC voltage,
and outputting said regulated DC voltage to said
DC power bus (300), thereby supply said regu-
lated voltage to an electrical load connected to
said DC power bus and to said rechargeable
battery, which is continuously connected to said
DC power bus; and

a power controller (130) controlling conversion
performed by said AC to DC converter (110, 120,
140, 150) as a function of a characteristic of said
battery (200.

2. The apparatus according to claim 1, wherein said
DC power bus (300) is a power bus of an aerospace
power system with electrical load connected thereto.

3. The apparatus according to claim 1, wherein said
power controller (130) controls conversion per-
formed by said AC to DC converter (110, 120, 140,
150) so that said AC to DC converter (110, 120, 140,
150) outputs a DC voltage that maintains a constant
current flow into said battery (200) from said DC bus
(300) during a first control mode.

4. The apparatus according to claim 1, wherein said
power controller (130) controls conversion per-
formed by said AC to DC converter (110, 120, 140,
150) so that said AC to DC converter (110, 120, 140,
150) outputs a first constant DC voltage during a
second control mode.

5. The apparatus according to claim 4, wherein said
power controller (130) controls conversion per-
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formed by said AC to DC converter (110, 120, 140,
150) so that said AC to DC converter (110, 120, 140,
150) outputs a second constant DC voltage, which
is lower than said first constant DC voltage, during
a third control mode.

The apparatus according to claim 1, wherein said
AC to DC converter (110, 120, 140, 150) includes:

a first AC to DC conversion stage (110) convert-
ing said AC supply voltage to an intermediate
DC voltage;

a switching module 9120) converting said inter-
mediate DC voltage to an intermediate AV volt-
age;

an output transformer (140) transforming said
intermediate AV voltage to a step-down AC volt-
age; and

a rectifier (150) converting said step-down AC
voltage to a DC voltage.

The apparatus according to claim 6, wherein said
power controller (130) generates a switch gating sig-
nal and outputs said switch gating signal to said
switching module (120) to control a root-mean-
square level of said intermediate AC voltage.

The apparatus according to claim 7, wherein said
power controller (130) generates a pulse width mod-
ulated switching signal having a pulse width that var-
ies depending on a recharge state of said battery
(200).

The apparatus according to claim 1, wherein said
power controller (130) controls conversion per-
formed by said AC to DC converter (110, 120, 140,
150) as a function of temperature of said battery
(200).

The apparatus according to claim 1, wherein said
AC/DC converter (110, 120, 140, 150) outputs said
regulated DC voltage to an auxiliary power unit (400)
via said DC power bus (300) and said power con-
troller (130) further controls conversion performed
by said AC to DC converter (110, 120, 140, 150) as
a function of current drawn by said auxiliary power
unit (400).

Patentanspriiche

1.

Multifunktionsvorrichtung (100) zum Regeln einer
elektrischen Lasten zugefiihrten und an eine wieder-
aufladbare Batterie (200) Uber einen Gleichstrom-
bus (DC-Leistungsbus) (300) gelieferten Spannung,
umfassend:

einen Wechselstrom-Gleichstrom-Wandler
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(AC/DC) (110, 120, 140, 150), der eine AC-Ver-
sorgungsspannung empfangt, die AC-Versor-
gungsspannung in eine geregelte DC-Span-
nung umwandelt und die geregelte DC-Span-
nung an den DC-Leistungsbus (300) ausgibt,
um dadurch die geregelte Spannung an eine mit
dem DC-Leistungsbus verbundene elektrische
Last und an die wiederaufladbare Batterie zu
liefern, die stdndig mit dem DC-Leistungsbus
verbunden ist; und

einen Leistungscontroller (130), der eine von
dem AC/DC-Wandler (110, 120, 140, 150)
durchgefiihrte Umwandlung als Funktion einer
Charakteristik der Batterie (200) steuert.

Vorrichtung nach Anspruch 1, wobei der DC-Lei-
stungsbus (300) ein Leistungsbus eines Luft- und
Raumfahrt-Leistungssystems mit daran ange-
schlossener elektrischer Last ist.

Vorrichtung nach Anspruch 1, wobei der Leistungs-
controller (130) die von den AC/DC-Wandler (110,
120, 140, 150) durchgefiuhrte Umwandlung so steu-
ert, dal® der AC/DC-Wandler (110, 120, 140, 150)
eine Gleichspannung ausgibt, die einen konstanten
Stromflull in die Batterie (200) von dem DC-Bus
(300) wahrend eines ersten Steuermodus aufrecht-
erhalt.

Vorrichtung nach Anspruch 1, wobei der Leistungs-
controller (130) die von den AC/DC-Wandler (110,
120, 140, 150) durchgefiihrte Umwandlung so steu-
ert, dal® der AC/DC-Wandler (110, 120, 140, 150)
eine erste konstante Gleichspannung wahrend ei-
nes zweiten Steuermodus ausgibt.

Vorrichtung nach Anspruch 4, wobei der Leistungs-
controller (130) die von den AC/DC-Wandler (110,
120, 140, 150) durchgefiihrte Umwandlung so steu-
ert, dal® der AC/DC-Wandler (110, 120, 140, 150)
eine zweite konstante Gleichspannung wéahrend ei-
nes dritten Steuermodus ausgibt, die niedrigeristals
die erste konstante Gleichspannung.

Vorrichtung nach Anspruch 1, wobei der AC/DC-
Wandler (110, 120, 140, 150) folgendes enthalt:

eine erste AC/DC-Umwandlungsstufe (110), die
die AC-Versorgungsspannung in eine Zwi-
schengleichspannung umwandelt;

ein Schaltmodul (120), das die Zwischengleich-
spannung in eine Zwischenwechselspannung
umwandelt;

einen Ausgangstransformator (140), der die
Zwischenwechselspannung in eine herunter-
transformierte Wechselspannung transformiert;
und

einen Gleichrichter (150), der die heruntertrans-
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formierte Wechselspannung in eine Gleich-
spannung umwandelt.

Vorrichtung nach Anspruch 6, wobei der Leistungs-
controller (130) ein Schalteransteuersignal erzeugt
und das Schalteransteuersignal an das Schaltmodul
(120) ausgibt, um einen Effektivpegel der Zwischen-
wechselspannung zu steuern.

Vorrichtung nach Anspruch 7, wobei der Leistungs-
controller (130) ein impulsbreitenmoduliertes
Schaltsignal mit einer Impulsbreite erzeugt, die je
nach einem Wiederaufladungszustand der Batterie
(200) variiert.

Vorrichtung nach Anspruch 1, wobei der Leistungs-
controller (130) eine von dem AC/DC-Wandler (110,
120, 140, 150) durchgefihrte Umwandlung als
Funktion der Temperatur der Batterie (200) steuert.

Vorrichtung nach Anspruch 1, wobei der AC/DC-
Wandler (110, 120, 140, 150) die geregelte Gleich-
spannung an eine Hilfsstromeinheit (400) tGber den
DC-Leistungsbus (300) ausgibt und der Leistungs-
controller (130) weiterhin eine von dem AC/DC-
Wandler (110, 120, 140, 150) ausgefiihrte Umwand-
lung als Funktion eines von der Hilfsstromeinheit
(400) gezogenen Stroms steuert.

Revendications

Appareil multifonction (100) pour réguler la tension
fournie a des charges électriques et délivrée a une
batterie rechargeable (200) via un bus d’alimentation
C.C. (300), comprenant :

un convertisseur C.A./C.C. (110, 120, 140, 150)
recevant une tension d’alimentation C.A., con-
vertissant ladite tension d’alimentation C.A. en
une tension C.C. régulée et transmettant ladite
tension C.C. régulée audit bus d’alimentation
C.C. (300), fournissant ainsi ladite tension régu-
Iée a une charge électrique connectée audit bus
d’alimentation C.C. et a ladite batterie rechar-
geable qui est connectée en continu audit bus
d’alimentation C.C.; et

un contréleur d’alimentation (130) contrélant la
conversion effectuée par ledit convertisseur
C.A./C.C. (110, 120, 140, 150) en fonction d’'une
caractéristique de ladite batterie (200).

Appareil selon la revendication 1, dans lequel ledit
bus d’alimentation C.C. (300) est un bus d’alimen-
tation d’un systéme d’alimentation aérospatial avec
une charge électrique connectée a lui.

Appareil selon la revendication 1, dans lequel ledit
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contréleur d’alimentation (130) controle la conver-
sion effectuée parledit convertisseur C.A./C.C. (110,
120, 140, 150) de sorte que ledit convertisseur
C.A./C.C. (110, 120, 140, 150) émette une tension
C.C. quimaintienne un flux de courant constantdans
ladite batterie (200) provenant dudit bus C.C. (300)
dans un premier mode de contréle.

Appareil selon la revendication 1, dans lequel ledit
contréleur d’alimentation (130) contréle la conver-
sion effectuée par ledit convertisseur C.A./C.C. (110,
120, 140, 150) de sorte que ledit convertisseur
C.A./C.C. (110, 120, 140, 150) émette une premiére
tension C.C. constante dans un deuxi€éme mode de
controle.

Appareil selon la revendication 4, dans lequel ledit
contréleur d’alimentation (130) controle la conver-
sion effectuée par ledit convertisseur C.A./C.C. (110,
120, 140, 150) de sorte que ledit convertisseur
C.A./C.C. (110, 120, 140, 150) émette une seconde
tension C.C. constante, qui estinférieure aladite pre-
miére tension C.C. constante, dans un troisieme mo-
de de contrdle.

Appareil selon la revendication 1, dans lequel ledit
convertisseur C.A./C.C. (110, 120, 140, 150)
comprend :

un premier étage de conversion C.A./C.C. (110)
convertissant ladite tension d’alimentation C.A.
en une tension C.C. intermédiaire;

un module de commutation (120) convertissant
ladite tension C.C. intermédiaire en une tension
C.A. intermédiaire;

un transformateur de sortie (140) transformant
ladite tension C.A. intermédiaire en une tension
C.A. abaissée; et

un redresseur (150) convertissant ladite tension
C.A. abaissée en une tension C.C.

Appareil selon la revendication 6, dans lequel ledit
contrdleur d’alimentation (130) génére un signal dé-
clencheur de commutation et transmet ledit signal
déclencheur de commutation audit module de com-
mutation (120) pour contréler un niveau efficace de
ladite tension C.A. intermédiaire.

Appareil selon la revendication 7, dans lequel ledit
contréleur d’alimentation (130) génére un signal de
commutation modulée en largeur d’impulsion ayant
une largeur d'impulsion qui varie selon un état de
recharge de ladite batterie (200).

Appareil selon la revendication 1, dans lequel ledit
contréleur d’alimentation (130) contrdle la conver-
sion effectuée parledit convertisseur C.A./C.C. (110,
120, 140, 150) en fonction de latempérature de ladite
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batterie (200).

Appareil selon la revendication 1, dans lequel ledit
convertisseur C.A./C.C. (110, 120, 140, 150) trans-
met ladite tension C.C. régulée a une unité d’alimen-
tation auxiliaire (400) via ledit bus d’alimentation
C.C. (300), et ledit contréleur d’alimentation (130)
contréle en outre la conversion effectuée par ledit
convertisseur C.A./C.C. (110, 120, 140, 150) en
fonction du courant consommeé par ladite unité d’ali-
mentation auxiliaire (400).
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