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(57) Abstract: The purpose of the present invention
is to provide a motor control device that can com-
pensate even for errors in motor constant settings
and that is capable of high-precision torque control.
A motor control device (100) comprises a control
unit that controls the current supplied to a motor so
that a current command value determined on the
basis of a torque command value for a motor (MOT)
matches a detected current value for current sup-
plied to the motor (MOT) by way of a power con-
verter (INV). The control unit estimates the torque
output by the motor and controls the current sup-
plied to the motor so that the estimated value for the
torque of the motor matches the torque command
value. A torque estimation computation unit (120)
estimates the torque output by the motor. A phase
error command computation unit (125) calculates a
command value for phase error on the basis of the
deviation between the estimated torque value and
the torque command value. A speed estimation com-
putation unit (130) outputs an estimated speed value
so that an estimated phase error value matches the
command value for phase error.
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The invention of claim 1 and the inventions of claims 2-8 have a common
technical feature with respect to the matter to define the invention in claim
1.

(Continued to extra sheet)

: I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-6

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

Furthermore, the invention of claim 1 and the inventions of claims
9-15 have a common technical feature, i.e., “a motor controller having
a control unit for providing control to a current supplied to a motor
in a manner such that a current command value determined from a torque
command value for the motor is consistent with a detected current value
for a current supplied to the motor through a power converter, the motor
controller being adapted to provide control on the basis of a torque
estimate value and a torque command value.”

Furthermore, the invention of claim 1 and the inventions of claims
16-20 have a common technical feature, i.e., “a technique having a control
unit for providing control to a current supplied to a motor in a manner
such that a current command value determined from a torque command value
for the motor is consistent with a detected current value for a current
supplied to the motor through a power converter, the technique being
adapted to provide control on the basis of a torque estimate value and
a torque command value.”

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
makeacontributionover thepriorartinthelight of thecontentsdisclosed
in the document 1 (JP 2007-159368 A (Toyota Motor Corp.), 21 June 2007
(21.06.2007)), the document 2 (JP 2010-63336 A (Denso Corp.), 18 March
2010 (18.03.2010)), the document 3 (JP 2009-290929 A (Fuji Electric
Systems Co., Ltd.), 10 December 2009 (10.12.2009)), the document 4 (JP
2009-124811 A (Fuji Electric Systems Co., Ltd.), 04 June 2009
(04.06.2009)) and the document 5 (JP 2006-311770 A (Toyota Motor Corp.),
09 November 2006 (09.11.2006)).

Further, there is no other same or corresponding special technical
feature between these inventions.

Accordingly, the following four inventions (invention groups) are
involved in claims.

(Invention 1) the inventions of claims 1-6

A motor controller having a control unit for providing control to
a current supplied to a motor in a manner such that a current command
value determined from a torque command value for the motor is consistent
with a detected current value for a current supplied to the motor through
a power converter, the motor controller being characterized in that the
control unit estimates torque outputted by the motor and provides control
to the current supplied to the motor in a manner such that the torque
estimate value estimated for the motor is consistent with the torque
command value.

(Invention 2) the inventions of claims 7-8

(Continued to next extra sheet)
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The motor controller of claim 1, characterized in that the control
unit comprises: a torque estimate computing section for estimating torque
outputted by the motor; a voltage vector computing section for computing
d-axis and g-axis voltage command values on the basis of d-axis and g-axis
current command values, d-axis and g-axis detected current values, a
speed estimate value, and a motor constant setting; a g-axis modified
inductance computing section for computing a modified value for a g-axis
inductance on the basis of the deviation between the torque estimate
value and the torque command value estimated by the torque estimate
computing section; a phaseerrorestimate computing section for outputting
a phase error estimate value, the phase error estimate value being an
estimatevalue foraphaseerrorwhichisthedeviationbetweena rotational
phase estimate value of the motor and a rotational phase value of the
motor, on the basis of the d-axis and g-axis voltage command values
outputted by the voltage vector computing section, the speed estimate
value, the d-axis and g-axis detected current values, the motor constant
setting, and the g-axis inductance modified value; and a speed estimate
computing section for outputting the speed estimate value in a manner
such that a phase error command value outputted by the phase error command
computing section takes on zero.

(Invention 3) the inventions of claims 9-15

A motor controller for providing torque control to a permanent-magnet
synchronousmotor, themotor controller havingacontrolunit forproviding
control to a current supplied to the permanent-magnet synchronous motor
in a manner such that a current command value determined from a torque
command value for the permanent-magnet synchronous motor is consistent
withadetectedcurrentvalue foracurrent suppliedtothe permanent-magnet
synchronous motor through a power converter, the motor controller being
characterized in that the control unit computes a second torque command
value in a manner such that a torque estimate value determined from power
information of the power converter is consistent with a first torque
command value given by an upper level controller, and provides torque
control according to the second torque command value.

(Invention 4) the inventions of claims 16-20

An engine-driven machine comprising: a permanent-magnet synchronous
motor; a power converter for converting a direct current to a 3-phase
alternating current for supply to the permanent-magnet synchronous motor
so as to vary output torque from the permanent-magnet synchronous motor;
and a control unit for providing control to a current supplied to the
permanent-magnet synchronous motor in a manner such that a current command
value determined from a torque command value for the permanent-magnet
synchronousmotor is consistent with a detected current value for a current
supplied to the permanent-magnet synchronous motor through the power
converter, the engine-driven machine being characterized in that the
control unit computes a second torque command value in a manner such
that a torque estimate value determined from power information of the
power converter is consistent with a first torque command value given
by an upper level controller, and provides torque control according to
the second torque command value.
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