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(57) ABSTRACT

A motor drive for an electric motor receives high frequency
AC current, and delivers this current through a converter
which is operable to change the current delivered downstream
to an inverter and an electric motor.
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MOTOR DRIVE ARCHITECTURE FOR HIGH
FREQUENCY AC BUS

BACKGROUND OF THE INVENTION

This application relates to a motor drive for an electric
motor wherein a high frequency AC power is supplied to a
converter which can change the current supplied downstream
to an inverter and then to the motor.

Electric motors are utilized in various applications. In one
recent improvement to aircraft turbine engines, a plurality of
electric motors are driven off an accessory bus. These motors
may include pumps for supplying oil, fuel and air to the
engine, as an example.

For various reasons, it has recently been proposed to utilize
a high frequency AC power bus to supply electrical power to
these accessories. One such system is disclosed in U.S. patent
application Ser. No. 11/859,055, filed on Sep. 21, 2007 and
entitled "Generator for Gas Turbine Engine Having Main DC
Bus Accessory AC Bus."

It is also known in the art to provide a converter to change
a voltage delivered to an electric motor, wherein DC power is
utilized.

However, there have been no AC buses which are provided
with a converter for changing the current actually delivered to 25
the motors.

SUMMARY OF THE INVENTION

In the disclosed embodiment of this invention, AC current
is provided. A converter changes the current actually supplied
to the motor. In one embodiment, there are a plurality of such
motors associated with an AC bus.

These and other features of the present invention can be
best understood from the following specification and draw-
ings, the following of which is a brief description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic of a system architecture for the
motors associated with a gas turbine engine.

FIG. 2 shows a power topology for one of the motors of
FIG. 1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 shows a system 20 including an engine 24 associ-
ated with an aircraft. The electrical system for engine 24 will
be described, but it should be understood that a similar second
engine, not illustrated, having a similar system, may be
included. An aircraft DC bus 22 receives power from a gen-
erator 28, as will be explained. A pair of inverter/rectifiers 30
receive the power generated by the generator 28, and distrib-
ute that power to the aircraft DC bus 22. Power from the 55
inverter/rectifiers 30 passes through filters 34, and through
lines 33 and 35 to the aircraft DC bus 22. Motor controllers
36,40 and 44 provide control to an air pump and its motor 38,
a lube pump and its motor 42, and a fuel pump and its motor
46. The generator as disclosed is a permanent magnet gen- 60
erator, but this application does extend to other type genera-
tors.

FIG. 1 shows a system 20 including a starter/generator
system 24 associated with an aircraft more-electric engine.
The electrical system for starter/generator system 24 will be 65
described, but it should be understood that a similar second
more-electric engine, not illustrated, having a similar system,
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may be included. An aircraft DC bus 22 receives power from
a generator 28. A pair of inverter/rectifiers 30 receive the
power generated by the generator 28, and distribute that
power to the aircraft DC bus 22. Power from the inverter/
rectifiers 30 passes through filters 34, and through lines 33
and 35 to the aircraft DC bus 22. Motor controllers 36, 40 and
44 provide control to an air pump and its motor 38, a lube
pump and its motor 42, and a fuel pump and its motor 46. The
generator as disclosed is a permanent magnet generator, but

10 this application does extend to other type generators.
As illustrated, generator 28 is an integrated starter-genera-

tor. However, it should be understood that this application
extends not only to an integrated starter-generator operating
in a generator mode, but also to stand-alone generators. One

15 known electrical system is disclosed in United States pub-
lished patent applications 2004/039202Al, 2006/
0226721Al, and 2006/0113967 AI.

In the present invention, an accessory bus 32 receives AC
power from the generator 28. This high frequency AC current

20 is utilized to drive the motors 46, 42, and 38 through the
associated controllers 44, 40 and 36.

The use of high frequency AC for the engine accessory bus
reduces dynamic interaction between system components.
For example, in an architecture with a DC engine accessory
bus, there could be undesirable voltage modulation on an
engine accessory DC bus if the bus is connected to a high
performance motor drive, such as a fuel pump. This phenom-
enon is known as a negative impedance instability. The high
frequency AC bus 32 eliminates this possibility, and provides

30 other valuable benefits.
The control circuit 100 as illustrated in FIG. 2 receives the

three-phase high frequency AC power over lines 102. These
lines are connected to a PWM rectifier 104 which operates as
a converter for changing the current actually delivered down-

35 stream to an inverter 108. The converter 104 includes a plu-
rality of capacitors and switches 106 which may be controlled
with pulse-width modulation to control the current supplied
downstream to the inverter 108, and to the motor stator wind-
ings 110. As shown, a control coil 112 from the converter 104

40 may extend inwardly into the motor housing 114. The cur-
rents in the stator windings set up a field that drives the rotor
116.As is clear, the control coil 112 is connected to one output
line of the converter 104, and connects back into a line con-
nected to the inverter 108.

While an embodiment of this invention has been disclosed,
a worker of ordinary skill in this art would recognize that
certain modifications would come within the scope of this
invention. For that reason, the following claims should be
studied to determine the true scope and content of this inven-

50 tion.

45

What is claimed is:
1.A motor and associated motor drive comprising:
an AC power supply delivering three phase current, said

AC power supply connected through a converter which
is operable to change the magnitude of current delivered
downstream of said converter;

an inverter downstream of said converter for controlling the
three phases of AC power delivered to stator windings of
an electric motor, and a rotor driven by the field set up by
the currents in said stator windings; and

a control coil positioned to be within a housing for the
motor, said control coil being connected to an output of
said converter.

2. The motor and associated power supply as set forth in
claim 1, wherein said converter is controlled by pulse-width
modulation.
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3. The motor and associated power supply as set forth in

claim 1, wherein said control coil is further connected to an
output of said inverter.

4. An aircraft engine and associated systems comprising:
a gas turbine engine, said gas turbine engine that provides

motive power to the generator to generate electric
power;

a plurality of electric motors for driving accessories of said
gas turbine engine, and said generator generating elec-
trical power which is delivered to a high frequency AC
bus to drive said plurality of electric motors;

a control circuit for said plurality of electric motors includ-
ing a converter which is operable to change the magni-

tude of current delivered downstream of said converter,
and an inverter downstream of said converter for con-
trolling three phases of AC power delivered to stator
windings of at least one of said plurality of electric
motors, and a rotor driven by said stator windings; and

a control coil positioned to be within a housing for the
motor, said control coil being connected to an output of
said converter.

5. An aircraft engine as set forth in claim 4, wherein said
10 converter is controlled by pulse-width modulation.

6. The aircraft engine as set forth in claim 4, wherein said
control coil is further connected to an output of said inverter.

* * * * *


