
EP 0 232 702 B1 Description BACKGROUND OF THE INVENTION 5     This
invention relates to a power converter such as an inverter and more
particularly to a method and apparatus for controlling a power converter
which is preferably used for a winding machine for an elevator. Inverters
have been widely used for controlling elevators using induction motors for
driving winding machines. Power converters including such inverters have
been mainly controlled by analog control systems. Such analog control
systems, however, provide several problems including their output
fluctuation 10  and limited setting accuracy; the output fluctuation will
be caused by the secular changes of several components used in the systems.
In order to solve these problems, several digital control systems have been
proposed. One example thereof is disclosed in JP-A-57-25171. In the system
disclosed therein, pulse width data are previously stored, during the
absence of the processing by a microcomputer, in a timer externally 15
attatched in the bus of the microcomputer, and the microcomputer, when
interrupted by the timer, only supplies an actuation instruction to the
timer, thereafter performing a scheduled processing, so that the
microcomputer doesn't need to perform the output processing. This system
permits the microcomputer to concentrate on the processings of the
reference to a data table for acquisition of the pulse width data and the
data working so that the performance thereof may be improved. 20
Another example is disclosed in an article entitled "Magnetic Flux Type
Realtime Processing PWM (Pulse Width Modulation) Control by One-chip
Microcomputer" in the Proceedings of the Institute of Electrical Engineers
of Japan, Vol. 105, No. 6, pp 531-538, (June 1985), 60-861. This example is
a system of performing a PWM control in a direct connection of an
input/output port incorporated in a one-chip microcomputer and a pulse
amplifier. This system provides the advantages that the circuit
construction is 25 simplified since the timer can be incorporated in the
one-chip microcomputer and the distribution circuit can be implemented in
software, and the abnormality of the port can be covered in some degree by
the self- diagnosis function of the microcomputer. However, the former
system involves the following problems since a timer, distribution circuit,
etc. must be externally provided. 30    [err] In the system arrangement,
required are the timer circuit and the circuit for distributing
three-system timer outputs to six switching elements-of a power converter
of a three-phase A.C. system, and these circuits externally attatched may
increase the production cost of the system and the possibility of the
malfunction thereof due to noise mixing.. [err] Since the timer and
distribution circuits are provided externally from the microcomputer, the
35    selfdiagnosis function of the microcomputer, e.g., watch dog timer
doesn't permit their abnormality to be detected. Therefore, another
abnormality detection circuit is required for the circuits externally
provided. On the other hand, the latter system Involves the problem that
because of the increased amount of processing in the microcomputer, the
minimum pulse width of-the control signals to be supplied to the switching
elements of the power converter cannot be reduced less than the
interruption processing time in 40 the microcomputer. The reference US-A
4,488,103 discloses a method for generating pulses by PWM control, in which
a comparison of a carrier wave with a modulation wave Is carried out in
digitals with high accuracy, and a PWM pulse train is generated. However,
since it is limited to the comparison between the carrier wave and the
modulation wave, only the PWM pulse train can be generated. In other words,
it is entirely impossible to 45 meet various demands for variations, and it
is not flexible. For example, since It is impossible to obtain a PWM pulse
which turns on positive and negative elements overlapping with each other,
it is used exclusively for a voltage type inverter, and it cannot be used
for a current type inverter. Furthermore, it is impossible to adjust
non-lap width and to adjust a switching frequency. 50 SUMMARY OF THE
INVENTION An object of this invention is to provide a method and apparatus
for controlling a power converter which is capable of solving the aforesaid
problems of the prior art and generating pulse outputs with their pulse
width being sufficiently narrow, in a simplified circuit construction using
a microcomputer. 55     To attain this object, in accordance with this
invention, pulse patterns for creating control signals to be supplied to
the switching elements of a power converter are previously and successively
created, a schedule processing of successively setting, as pairs, the pulse
patterns and times when they are to be supplied is executed and the control
signals are successively output at the times when they are to be 2 



EP 0 232 702 B1 actually supplied to the switching elements have come.
Thus, the control signals can be previously created prior to the times when
they are actually required, regardless of the times, so that the
microcomputer bears a light burden and pulse outputs with their minimum
pulse width being sufficiently narrow can be generated in a simplified
system arrangement. 5     The above and other objects and feature of this
invention will become more readily apparent from the following description
of the accompanying drawings. BRIEF DESCRIPTION OF THE DRAWINGS 10    Fig.
1 is a view showing a whole arrangement of one embodiment of this
invention; Fig. 2 is a flowchart of an event acquisition processing; Fig. 3
is a flowchart of an event set processing; Fig. 4 is a view for explaining
actuation timings; Fig. 5 is a flowchart of a mode selection processing; 15
Fig. 6 is a view for explaining the modes; Fig. 7 is a view for explaining
a time set processing; Fig. 8 is a timing chart of one example of a signal
waveform; Fig. 9 is a flowchart of an event set processing; Fig. 10 is a
flowchart of the operation of an execution controller; 20    Fig. 11 Is a
view for explaining one example of the event set processing; Fig. 12 is a
view for explaining another example of the event set processing; Fig. 13 is
flowchart of a phase, conduction-ratio instruction creation processing;
Fig. 14 is a view for explaining a phase, conduction ratio characteristic;
Fig. 15 is a flowchart of a power supply interruption processing; 25
Fig. 16 Is a flowchart of a phase completion interruption processing; Fig.
17 is a flowchart of a pulse switching processing; Fig. 18 Is a timing
chart of one example of an actuation timing; Fig. 19 is a view for
explaining the pulse switching processing; Fig. 20 is a flowchart of
another example of the pulse switching processing; and so    Fig. 21 Is a
flowchart of another example of the event set processing. DESCRIPTION OF
THE PREFERRED EMBODIMENTS Now referring to the drawings, detailed
explanation will be given for a power converter controlling 35 apparatus
according to this invention using the embodiment as shown in the drawings.
Fig. 1 shows a whole arrangement of one embodiment of this invention. In
the figure, 1 Is a three-phase AC. power supply; 2 is a capacitor for
excess voltage suppression; 3 is a current converter section for performing
A.C.-D.C. conversion; 31 to 36 are transistors which constitute the main
switching elements of the converter section 3; 4 is a D.C. reactor; 5 Is a
current converter section for performing D.C.-A.C. 40 conversion; 51 to 56
are transistors which constitute the main switching elements of the
converter section 5; 6 is a capacitor for excess voltage suppression; 7 is
an induction motor shown as one example of a load; 8 is a D.C. current
detector; 9 is a comparator for comparing a primary current instruction
[err]* with a feedback value [err]; and 10 and 11 are one-chip
microcomputers for supplying pulse patterns (control signals) to the
transistors 31 to 36 and 51 to 56. Incidentally, since the one-chip
microcomputers 10 and 11 have the same 45 hardware construction, their
detailed explanation will be mainly given for the microcomputer 10. Also in
this embodiment, transistors are used as the main switching elements but
the other elements having a switching function, e.g. GTO (Gate Turn-Off
Thyristor) may also be used. Further, in Fig. 1, 12 is a terminal to which
a primary current instruction [err]* to be applied to a converter control
system is supplied; 13 and 14 are terminals to which a frequency
instruction [err]* and a phase 50 instruction [err]*, which are to be
supplied to an inverter control system, are supplied, respectively; and 15
is a signal line for inputting signals for power supply synchronization.
The one-chip microcomputer 10 is constructed by an input port 101, an
internal bus 102, a ROM (read- only memory) 103 for storing programs, a
pulse width data table, etc., a RAM (random access memory) 104 which is
used as a temporary memory or register, an ALU (arithmetic logic unit) 105
for performing 55 arithmetic, etc., an event setting register 107 for
setting an event necessary for outputting control signals consisting of
predetermined pulse patterns to an output port, a timing setting register
108 for setting the 



timings when the event is to be enabled, a holding register 109 for
concatenating the contents of both registers 107 and 108 and holding them,
an associative memory 110 for successively and cyclically storing 3    EP 0
232 702 B1 some sets of data set in the holding register 109, a timer 111
for outputting actual timings, a comparator section 112 for comparing the
timings given by the timer 111 with the timings set in the associative
memory 110 and generating outputs when they coincide with each other, an
execution controller 113 for output-controlling, in response to the trigger
received from the comparator section 112, the set event to the 5  output
port 106. Now, the operation of this embodiment will be explained. Here,
the case of inverter control for D.C.-A.C. inverter 5 will be explained.
Fig. 2 is a schematic flowchart of an event acquisition processing program
F1000 for acquiring an event or pulse pattern to be generated to the output
port 106. First, a frequency instruction [err]* and a phase 10  instruction
[err]*, which are sent from an external instruction device, are read from
the input port 101 (Fl 100); if [err]* and [err]* are calculated within the
one-chip microcomputer 10, this port reading is not required. The frequency
instruction [err]* is integrated for each fixed time (interruption
Interval) At, and added to the phase instruction [err]* so as to obtain a
total phase [err] (F1200). There are six modes of pulse pattern provided by
dividing an electric angle of 360  Into six angle ranges, each of which is
[err]. One of the six modes to be 15  outputted is selected in accordance
with the total phase [err] now acquired, that is, the output event decided
in accordance with the total phase [err] is acquired (F 1300). The relation
between the total phase [err] and the six modes will be described in detail
later (Fig. 5). Finally, the time tEN elapsed until when the pulse pattern
is changed during the interruption interval [err] is acquired with
reference to a data table using the total phase [err] (F1400). 20     Thus,
two items, i.e. the event contents and event change timings which are set
in the event setting register 107 and the timing setting register 108 are
decided. The two items thus obtained are set in the associative memory 110
provided for an output port control in the flowchart as shown in Fig. 3.
More specifically, first, a checking is made on if the event and timing
have been set for all six transistors (F2100). If the answer is NO, the
associated event is set (F2200) and 25  thereafter the associated event
change timing is set (F2300). Thus, the processing of F2000 is ended. The
two processings of F1000 and F2000 mentioned above will be actuated at the
timings as shown in Fig. 4. The event setting processing F2000 is actuated
in synchronism with first timer interruptions occurred for each [err]. On
the other hand, the event acquisition processing F1000 is actuated in
synchronism with second timer interruptions, which also occur for each
[err], prior to the first timer interruptions. And the event 30
acquisition processing is completed immediately before the actuation of
F2000. This intends to permit the newest data to be used in F2000. Of
course, if the redundant time element corresponding to the timer
interruption interval may be included, F2000 can be followed by F1000. In
this case, the time required for the -checking of an interruption is
reduced so that the interruption interval [err] can be set to a short time,
thereby permitting a high frequency converter to be realized. 35
Accordingly, in accordance with this embodiment, after predetermined events
and timings have been set, the associative memory 110 undertakes the output
port control so that the main processor section (ALU 105) is released from
the output processing. Referring to Fig. 5, the decision of pulse patterns
in the procession of-F1300 will be explained. In the case  of the inverter
control in accordance with this embodiment, the pulse pattern is changed
for 40  each electric angle of 60  six modes making a tour of 360  are
repeated. Therefore, the six modes M1 to M6 each having an interval of
[err]  are adapted to be selected for the total phase [err]. The flowchart
for this selection is shown in Fig. 5. If the total phase [err] goes out
from the range of [err] to [err], an area checking is made at the top of
F1300 shown in Fig. 2; this area checking adds/subtracts [err] to/from the
total phase [err] to bring back it in the above range. 45     Fig. 6 shows,
for each of the modes M1 to M6, a combination of a transistor which is
being always turned on during the interval [err], a transistor which is
being turned on until the generation of the event and thereafter, being
turned off, and a transistor which is being turned off until the generation
of the event and thereafter being turned on. From the figure, therefore, if
the phase OT is provided, the associated mode is also provided so that the
transistors to be turned on or off can be specified. The matter which is
not clear at 



50  this time when the processing of F1300 has been completed is only the
timings of turn-on or off. Incidentally, the turn-on/off of the transistors
means that their outputs are specified, for example, in such a manner that
when the event is set, the turn-on thereof sets a register to "1" while the
turn-off thereof set the register to "0". Referring to Fig. 7, the
processing of providing the timings when the event is to be changed (F1400
of 55  Fig. 2) will be explained. Since the inverter in this embodiment
only desires to provide a waveform analogous to a sine wave output, adopted
is a system in which the interruption interval is distributed to the ratio
of sin [err] to sin ([err]- [err]) phase-displaced by [err] therefrom in
accordance with the phase [err]. Namely, the times [err] elapsed until 4
EP 0 232 702 B1 when the event is generated (or the pulse pattern is
changed), which are calculated as a function of the phase [err] from the
following equation, are previously tablated, and seached using the phase
[err]. [ERR] 10     Incidentally, this embodiment, which relates to a
current source inverter, has a merit that the working of the data table is
not required since that inverter has only to act as a switch for converting
an original waveform into a sine wave. In the case where this invention is
applied to a voltage source inverter, after the searching of the table, the
working of the data must be performed considering the amplitude, pulse
width, etc. 15     Fig. 8 shows one example of the port output signals S51
to S56 supplied to the transistors 51 to 56 in accordance with the
operation mode. As seen from the figure, the operation modes M1 to M6 have
different electric angles. This is because the timer interruption interval
[err] is asynchronous with the frequency instruction [err]*, and so can be
obviated by controlling [err] so that it varies in accordance with [err]*.
20     Referring to Fig. 9, the event setting processing will be explained.
Fig. 9 is a flowchart in which the starting portion at the mode [err] in
Fig. 8 is embodied. Although in Fig. 3, the event setting processing has
been explained in a loop arrangement for its general explanation, it
actually flows in series as shown in Fig. 9. The flowchart of Fig. 9 shows
the event setting processing during the timer interruption interval from a
25  time [err] + [err] to a time [err] + [err] + [err] in Fig. 8. First,
when an interruption occurs at the time [err], two sets of event setting
and timing setting are made for the transistor 55 and 53 so that a turn-on
signal is immediately supplied to them (F2410); as shown in Fig. 6 the
transistor 55 is always turned on during the mode M1 and the transistor 53
is turned on only until when the event is generated. More specifically, the
event setting is performed so that a "1 " signal is generated at the ports
5 and 3 corresponding to the 30  transistors 55 and 53 and the timing
setting is made by setting the present time to plus a prescribed time td in
a predetermined register. Then, since those transistors are to be
immediately turned on,  the prescribed time [err] must be set to an
allowable minimum value. In this way, the events and timings are set in the
associative memory  110, and thereafter when td elapses, the "1" signal
will be output to the transistors 55 and 53 along the prescribed schedule.
35     The reason why the prescribed time [err] is added to the time [err]
is as follows. Some time necessarily elapses until when the event is read
out after it has been set in the associative memory 110. Therefore, if the
present time to is set without adding the time td, the coincidence in the
comparator 112 cannot be obtained so that the event cannot be supplied to
the output port 106. Now returning back to the flowchart of Fig. 9, in the
processing of F2420, the processing of recoginizing 40  the turn-off of the
transistors to be in a turn-off state during the mode M1 is carried out on
the assumption that the operation mode has been changed because of the
abrupt change of the phase instruction [err]*, etc. This processing is also
performed by the associative memory 110 like F241 0. Since the event to be
set is "turn-off", the event setting is made so that a "0" signal is
generated at the port 1, 2, 4 and 6. Next, a scheduled processing of F2430
is performed so that the transistor 53 is turned off at the timing 45  of
to + tEN. The event to be set is an "0" output at th port 3 and the timing
to be set is [err] + [err]. In the processing of F2440, the scheduled
setting is performed so that the transistor 51 is turned on in place of the
turn-off of the transistor 53. Although in this embodiment, the turn-off of
the transistor 53 and the turn-on of the transistor 51 have been scheduled
at the same timing (to + tEN), it is also possible to use 



different times of [err] in F2430 and F2440 for the protection of excess
voltage in such a manner that in the so  current source inverter the "1"
periods overlap each other while in the voltage source inverter, a non-
overlap period is created. After the processings of F2410 to F2440 have
been performed, the associative memory 110 performs the timing comparison
and output control for each predetermined time so that the main processor
section (ALU 105) is released from the output processing. 55     The
operation of the execution controller 113 will be explained with reference
to the flowchart of Fig. 10. First, in a processing 1131, checking is made
on if a coincidence output has been provided by the comparator 112. This
checking is made by the existence of the signal generated by the comparator
112 when the value (real time) of the timer 111 coincides with the contents
(set timing), written in the timing 5    EP 0 232 702 B1 setting register,
of the scheduled contents. If the coincidence output is not present, any
processing doesn't follow but the operation of the execution controller 113
is returned to Its beginning. On the other hand, if the coincidence output
is present, the event to be executed is read out in a processing 1132.
Namely, when the time elapses to reach the scheduled timing, the event
making a pair with the timing is read out. In a 5  processing 1133, the
voltage level to be sent to the output port 106. In this embodiment, the
output levels corresponding to the turn-on/off of the transistors 51 to 56
are checked. In a processing 1134, checking is made on if any one of the
transistors 51 to 56 that is, any one port of the output port 106 is to be
supplied with the voltage. Finally, in a processing 1135, the scheduled
signal is actually output to the associated port of the output port 106. 10
In this way, the execution controller serves to control the execution of
the event in such a way that when the scheduled time has come, the
associated signal is received and the event making a pair therewith Is
implemented. Now referring to Figs. 11  and 12, detailed explanation will
be given for the setting of plural events at the same port within the same
timer interruption. is     Fig. 11 (a) and Fig. 11 (b) show two sine waves,
sine [err] and sine ([err]-[err]) and a pulse pattern S53 to be supplied to
the transistor 53 during the period of [err] - [err] + [err]. In the case
of this pulse pattern, as seen from Fig. 11 (b), two settings of a turn-on
setting at [err] and a turn-off setting at [err] + [err] are made for the
port 3 during the timer interruption interval [err]. On the other hand, in
the case shown in Fig. 12, four turn- on/off settings are made during
[err]. More specifically, the timer interruption interval [err] is divided
into two 20 half sections, and during the former half section, [err] is
distributed with a ratio between the sine wave peak values of 25
[ERR] at the timing [err] while during the latter half section the
remaining [err] is distributed with a ratio between the sine wave peak
values of an estimation value [err] of [err] at the timing [err] + [err],
which is obtained from [err] 30  and [err]. This provides the following
ffect. As understood from the operation state of the microcomputer shown in
Fig. 11(c), if the pulse generation interval is reduced, the load ratio of
the microcomputer (ratio of the actuation state to the idling state) is
increased, so that the timer interruption interval [err] is necessarily
limited: because of the processing time indispensable to a pulse with
arithmetic, etc. This is a serious problem to implement a high frequency
power converter using a microcomputer. On the other hand, in this 35
embodiment, plural event setting can be made for the same port during the
timer interruption interval [err], thereby allowing the high frequency
power converter to be realized. Now, explanation will be given for another
case of this embodiment when applied for controlling the conveter section 3
for performing A.C.-D.C. conversion. The converter control is performed by
the microcomputer 11. The converter control is more complicated than the
inverter control since the following 40    two operations must be
simultaneously performed. [err] In the case of the inverter control,
synchronization is not entirely required, while in the converter control,
the synchronization with a power supply frequency must be taken. [err] In
the case of the inverter control, a switching operation having a conduction
rate (or current flow rate) of 1 has only to be performed while in the case
of the converter a pulse width control must be 45    performed considering
the condution ratio of 0 to 1. First, for the synchronization of [err] the
phase control, which has been in the conventional thyristor 



control, is adopted. In this phase control, the event to be supplied to the
associative memory is a software timer interruption event in which the
microcomputer itself is interrupted (in the case of inverter control, that
event was a pulse turn-on/off instructions, 0* and 1*), and the timing to
set is a time corresponding to a so phase data. Further, when the phase
schedule operation has been completed, a series of schedule relative to
pulse switching must be initiated. On the other hand, with respect to
[err], considerations must be taken taht the table of the time elapsed
until when an event is generated, as shown in Fig. 7 is individually
provided for several conduction ratios, and if the time elapsed until when
the event is generated is comparatively long (i.e. when several 55
processings are performed in a sufficient time), a scheduled procesisng of
setting the succeeding several events and timings is performed. Main
processings in the converter control will be explained with reference to
several flowcharts and timing charts. 6    EP 0 232 702 B1 Fig. 13 shows a
flowchart of a phase, conduction ratio instruction creation processing
F3000. First, a current difference [err] is taken in the microcomputer 11
from the comparator 9 (Fig. 1) through an AID (analog-to-digital) converter
(not shown) (F3100). A phase instruction Ph* and conduction ratio
instruction [err]* for this current difference, with their characteristics
as shown in Fig. 14, are aquired (F3200 and F3300). 5  These instructions
Ph* and [err]* may created in an external analog circuit and taken in the
micrcocomputer 11 after the A/D conversion. Fig. 15 is a flowchart of a
power supply interruption processing F4000. It should be noted that if the
microcomputer 11 is externally interrupted, for example, by detecting a
rising zero-crossing point of the U- phase of a three-phase power supply
through the signal line 15 (Fig. 15), this interruption is generated for 10
each electric angle of [err]. When this interruption occurs, in a
processing F4100, the event which generates a variable
software-interruption in the microcomputer itself is set. In a processing
F4200, the time corresponding to the phase instruction Ph* acquired in
F3200 is set as a timing when the event is to be generated. In the case of
the inverter control mentioned above, the pulse switching processing was
actuated by the 15 timer interruption occuring for each substantially
constant time, while in the case of the converter control, it will be
actuated after the power interruption processing and the succeeding phase
time. Fig. 16 shows a flowchart of a phase completion interruption
processing of F5000. This processing is actuated when the phase time set in
the power interruption processing of F4000 has come. First, in F5100, the
event of "1" and the timing of the present time [err] plus a short dummy
time [err] are set in the associative 20 memory for the transistors 33 and
35 to be instantaneously turned on. In F5200, the events of "0" and "1" are
set for the transistors 33 and 35 to be subsequently turned off and on; and
the timing Tw, which is acquired by referring to the table of conduction
rate instructions [err]* and pulse width data, is also set for them. In
F5300, an event of self-interruption is set at the above pulse switching
timing Tw for the preparation of the subsequent pulse switching. Finally,
in F5400 the jumping destination, on a program, of 25 the subsequent
switching processing is previously acquired. Fig. 17 shows the beginning
portion of a pulse switching processing F6000. This beginning portion
follows the phase completion interruption processing F5000. First, in
F6010, the events of "0" and "1" are set for the transistors 31 and 32,
respectively and the timing [err] is also set for them. In F6020, the event
which generates the variable software interruption in the microcomputer
itself at the timing Tw set in F6010 30 and its timing Tw are set. In
F6030, the jumping destination of the subsequent pulse switching processing
F6000. (The reason why F6000 is executed  in a sequence processing is that
shortening the time required for the judgement of the jumping destination
allows the minimum pulse width to be reduced.) In the F6030, the jumping
destination is set so that the subsequent pulse switching processing F6000
jumps to the next line of F6030 when it is actuated. 35     The time
schedule in which the aforesaid processings of F4000, F5000 and F6000 are
actuated in Fig. 18. As seen from the figure, the power supply processing
F4000 Is actuated by a power interruption signals which occurs for each
electric angle of [err]; the phase completion interruption processing F5000
which has been scheduled in F4000 is actuated after the time corresponding
to the phase data Ph*; and the pulse switching processing F6000 is actuated
at the turn-on/off timings Tw which have been scheduled in F5000. 



40    Fig. 19 shows a concrete example of the actuation of the pulse
switching processing F6000. In Fig. 19, only the interval of an electric
angle of [err] is shown, and the other intervals are omitted since the
destination of distributing pulses is only different as in the case of the
inverter control. The conduction rate instruction [err]* may be 0.00 to
1.00, and now [err]* = 0.75 is taken as an example. Four kinds of [err]*
vs. pulse width data table (ables 1 to 4), which are indicated by a solid
line, a dotted line, a 45  broken line and a one-dot chain line,
respectively, are folded back at an electric angle of [err]. F5100, F5200
and F5300 Included in the phase completion interruption processing F5000
shown in Fig. 16, which are first actuated, correspond to a mode 1-1 in
Fig. 19. In this mode, the transistors 33 and 35 are scheduled to be
instantaneously turned on. After [err], in a mode 1-2, the transistors 33
and 32 are scheduled to be turned off and turned on, respectively. In -the
mode 1-1, the turn-off/on time [err] relative to the value of [err]* can be
50 decited only by referring to the Table 1, but in the mode 1-2, the
turn-off/on time [err] must be decided by referring to both tables of
Tables 1 and 2. Further, if the value of [err]* is comparatively large as
in the present example, an inconvenience occurs in modes 1-3, 1-10, etc.
More specifically, in the modes 1-3 and 1-10, in some cases, the pulse
switching time (i.e. time elapsed until when the modes 1-3 and 1-10 are
shifted to the succeeding modes 1-4 and 1-11, respectively) is so short
that a sufficient time cannot be obtained to 55 perform the settings of the
schedule of the turn-off/on, of the self-interruption, etc. in the
associative memory. Such a phenomenon, if the value of [err]* Is small,
will occur in the modes of 1-1, 1-3, 1-4, 1-6, 1-7, 1-9, 1-10, 1-12, etc. 7
EP 0 232 702 B1 In order to overcome such a phenomenon, this embodiment
provides in the pulse switching processing F6000 a processing of setting
plural turn-off/on schedules in the associative memory, referring to the
value of [err]*, during the same timer interruption interval. One example
thereof is shown in Fig. 20. First, checking is made on if or not the value
of [err]* is small in F6050. If it is small, a judgement that the time of
the 5  succeeding mode, i.e. the mode 1-3 is short is made, and the
turn-off/on processing to be performed during the succeeding mode 1-3 is
completed within the mode 1-2. Therefore, the mode to be executed
subsequently to the mode 1-2 is the mode 1-4 so that the jumping
destination is set to the mode 1-4 in F6090. The self-interruption is set
not after T2 but after (T2 + T3) in F6100, and a next interruption is
awaited. On the other hand, if the mode 1-3 is executable since the [err]*
is sufficiently large, the processing is 10 performed in the sequence of
F6060 and F6070, and the mode jumping is not made. The aforesaid processing
of setting plural turn-off/on schedules in the same timer interruption
interval permits the generation of a pulse having so short a pulse width
that cannot be generated in the normal interruption processing, thereby
extending the possibility of a harmonics reducing control. In the above
explanation, the aforesaid processing have been adapted to the flow from
the mode 1-2 to is the modes 1-3 and 1-4 but may be also adapted to the
other flows relative to the mode having a narrow width. Further, in
relation to the execution controller, a system of individually setting an
event to each port has been explained. However, the one-chip microcomputer
which can simultaneously set the events to all six ports permits the
processing of Fig. 9 to be simplified as shown in Fig. 21. In this case,
the number of the 20 microcomputer instructions can be reduced from 16 to
4. This embodiment provides the following meritorious effects. 1) Since the
control system can be directly connected with the I/O port incorporated in
one chip or connected with a power converter through a pulse, amplifier,
its circuit construction is simplified and is highly reliable. 25    2) The
minimum pulse width is not influenced by an interruption processing time
(e.g. 90 [err]) so that it can be be reduced to 2 [err] or so, thus
permitting harmonics to be reduced. 3) The pulse patterns are entirely
created within one-chip microcomputer and thereafter output so that the
abnormality of the patterns is equivalent to that of the chip. The
abnormality of the chip can be checked through the self-diagnosis function
of the microcomputer (e.g. watch dog timer) so that the 30    entire pulse
pattern generator is in a supervisor state, thus making the generator
highly reliable. 4) The change of pulse patterns (events) is performed
using an internal timer and it can always be scheduled by an output control
section including an associative memory. Thus, the ALU section has only to
set the events and timings in the registers and is released from the output
processing, thus 



implementing a.division system which is capable of executing the user's
program during the output 35    processing. 5) The event and timing to be
output from the same port can be set many times within the same timer
interruption interval so far as the number of storage registers permits.
Therefore, the choping frequency of an inverter or converter can be
apparently increased. This permits a power converter for a high frequency
and with less ripple to be Implement. 40     Accordingly, in accordance
with this invention, the pulse generation in a power converter can be
scheduled by a one-chip microcomputer. This permits a low harmonic, high
reliability power coverter system to be constructed with low cost, and so
permits an elevator to  be controlled so that it can be operated with
sufficiently low noise and low torque ripple. 45  Claims 1. A method for
controlling a power converter in which control signals for operating power
converter switching elements are created by a control unit including a
microcomputer, comprising the steps of: setting pulse patterns containing
turn-on or turn-off information of the switching elements and 50
containing generating timing information of the turn-on or turn-off events
dependent on input signals storing in sequence said turn-on or turn-off
information in an associative memory in pairs with their corresponding
generating timing information in response to a timer interruption signal to
said micro- computer, 55         comparing (112) said generating timings
(111) of the events with actual times of a timer indepen- dent of said
timer interruption signal, and when coincidences between said generating
timings and said actual times are obtained, reading out said turn-on or
turn-off information corresponding to said generating timings from said
memory to successively supply control signals corresponding to the turn- 8
EP 0 232 702 B1 In order to overcome such a phenomenon, this embodiment
provides in the pulse switching processing F6000 a processing of setting
plural turn-off/on schedules in the associative memory, referring to the
value of [err]*, during the same timer interruption interval. One example
thereof is shown in Fig. 20. First, checking is made on if or not the value
of [err]* is small in F6050. If it is small, a judgement that the time of
the 5   succeeding mode, i.e. the mode 1-3 is short is made, and the
turn-off/on processing to be performed during the succeeding mode 1-3 is
completed within the mode 1-2. Therefore, the mode to be executed
subsequently to the mode 1-2 is the mode 1-4 so that the jumping
destination is set to the mode 1-4 in F6090. The self-interruption is set
not after [err] but after ([err] + [err]) in F6100, and a next interruption
is awaited. On the other hand, if the mode 1-3 is executable since the
[err]* is sufficiently large, the processing is 10 performed in the
sequence of F6060 and F6070, and the mode jumping is not made. The
aforesaid processing of setting plural turn-off/on schedules in the same
timer interruption interval permits the generation of a pulse having so
short a pulse width that cannot be generated in the normal interruption
processing, thereby extending the possibility of a harmonics reducing
control. In the above explanation, the aforesaid processing have been
adapted to the flow from the mode 1-2 to is the modes 1-3 and 1-4 but may
be also adapted to the other flows relative to the mode having a narrow
width. Further, in relation to the execution controller, a system of
individually setting an event to each port has been explained. However, the
one-chip microcomputer which can simultaneously set the events to all six
ports permits the processing of Fig. 9 to be simplified as shown in Fig.
21. In this case, the number of the 20 microcomputer instructions can be
reduced from 16 to 4. This embodiment provides the following meritorious
effects. 1) Since the control system can be directly connected with the I/O
port incorporated in one chip or connected with a power converter through a
pulse amplifier, its circuit construction is simplified and is highly
reliable. 25    2) The minimum pulse width is not influenced by an
interruption processing time (e.g. 90 [err]) so that it can be be reduced
to 2 [err] or so, thus permitting harmonics to be reduced. 3) The pulse
patterns are entirely created within one-chip microcomputer and thereafter
output so that the abnormality of the patterns is equivalent to that of the
chip. The abnormality of the chip can be checked through the self-diagnosis
function of the microcomputer (e.g. watch dog timer) so that the 



30    entire pulse pattern generator is in a supervisor state, thus making
the generator highly reliable. 4) The change of pulse patterns (events) is
performed using an internal timer and It can always be scheduled by an
output control section including an associative memory. Thus, the ALU
section has only to set the events and timings in the registers and is
released from the output processing, thus implementing a division system
which is capable of executing the user's program during the output 35
processing. 5) The event and timing to be output from the same port can be
set many times within the same timer interruption interval so far as the
number of storage registers permits. Therefore, the choping frequency of an
inverter or converter can be apparently increased. This permits a power
converter for a high frequency and with less ripple to be implement. 40
Accordingly, in accordance with this invention, the pulse generation in a
power converter can be scheduled by a one-chip microcomputer. This permits
a low harmonic, high reliability power coverter system to be constructed
with low cost, and so permits an elevator to be controlled so that it can
be operated with sufficiently low noise and low torque ripple. 45 Claims 1.
A method for controlling a power converter in which control signals for
operating power converter switching elements are created by a control unit
including a microcomputer, comprising the steps of: setting pulse patterns
containing turn-on or turn-off information of the switching elements and 50
containing generating timing information of the turn-on or turn-off events
dependent on input signals storing in sequence said turn-on or turn-off
information in an associative memory in pairs with their corresponding
generating timing information in response to a timer interruption signal to
said micro- computer, 55         comparing (112) said generating timings
(111) of the events with actual times of a timer indepen- dent of said
timer interruption signal, and when coincidences between said generating
timings and said actual times are obtained, reading out said turn-on or
turn-off information corresponding to said generating timings from said
memory to successively supply control signals corresponding to the turn- 8
EP 0 232 702 B1 on or turn-off information to said switching elements. 2. A
method according to claim 1, wherein in said storing step said pair of
information is stored at least one time for each predetermined time
interval. 5 3. A method according to claim 2, wherein in said storing step
said pair of information is stored a plurality of times for each said
predetermined time interval. 4. A method according to claim 2, wherein said
predetermined time interval is initiated synchronously with 10     a timer
interruption. 5. A method according to claim 2, wherein said predetermined
time interval is a variable time interval. 6. A method according to claim
1, wherein said power converter includes a plurality of elements, and 15
wherein in said storing step said pair of information is stored in
connection with each of said elements. 7. A method according to claim 1,
wherein in said storing step said pair of information is stored so that a
width of a pulse representing a period of turn on or turn off of said at
least one element is minimized. 20  8. A method according to claim  1,
wherein said storing and calculating steps are executed every predetermined
time interval, respectively. 9. A method according to claim 8, wherein said
predetermined time interval in said storing step is initiated by one timer
interruption, and said predetermined time interval in said calculation step
is initiated by 25     another timer interruption occurring prior to said
one timer Interruption. 10. An apparatus for controlling a power converter
according to claim 1 provided with power converter switching elements
(51-56, 31-36) in which at least one control signal created by a
microcomputer (10, 11) is applied to the power converter (5, 3) to operate
the power converter, characterized by: 30         means (107, 108) for
setting pulse patterns consisting of pairs of information including an
event information for turning on or off at least one element (51-56, 31-36)
and a timing information relating to a time for enabling said event
information independent of a prior turn-on or turn-off of said at least one
element dependent on input signals ([err]*,[err]*), 



associative memory means (110) for storing said pulse patterns in response
to the timer interrupt 35     signal, a timer (111) for outputting a time,
means (112) for comparing the time of said timer (111) with said time
information in said memory -    means (110), and means (113) for applying a
control signal according to said event information for turning on or 40
turning off said at least one element of said power converter when the time
of said timer is coincident with said time of said time information. 11. An
apparatus according to claim 10, wherein said power converter (3) is an
A.C.-D.C. converter. 45 12. An apparatus according to claim 11, further
comprising means for executing an interruption in synchronism with an A.C.
side input power supply. 13. An apparatus according to claim 10, wherein
said power converter (5) is a D.C.-A.C. converter. 50  14. An apparatus
according to claim 13, wherein said D.C.-A.C. converter is a current type
converter. 15. An apparatus according to claim 14, further comprising means
for calculating a total phase by adding an integrated value of a frequency
instruction and a phase instruction and calculating said pair of
information in connection with each of said at least on element
constituting said power converter in 55     accordance with a peak value of
at least two phase voltages of a polyphase A.C. 16. An apparatus according
to claim 15, further comprising means for dividing an electrical angle of
[err] into a plurality of modes to enable calculation for each of said
modes. 9    EP 0 232 702 B1 17. An apparatus according to claim 10, wherein
said memory means (110) stores said pair of information so that a width of
a pulse representing a period of turn on or turn off of said at least one
element is minimized. 5  18. An apparatus according to claim 10, further
comprising means for calculating said pair of information in connection
with said at least one element. 19. An apparatus according to claim 18,
wherein said means for calculating enables calculation of said pair of
information in accordance with at least one of a frequency instruction,
phase Instruction, and a 10     voltage. 20. An apparatus according to
claim 10, further comprising motor means (7) coupled to an output of said
power converter (5). 15  21. An apparatus according to claim 20, further
comprising an elevator coupled to said motor means (7) for being driven
thereby. 22. An apparatus according to claim 20, wherein said motor means
(7) includes an induction motor. 20 PatentansprUche 1. Verfahren zur
Regelung eines Leistungswandlers, in dem  Regelsignale zur Betatigung von
Leistungswandel-Schaltelementen durch eine einen,,Mikrocomputer umfassende
Regelelnhelt geschaf- ten werden, umfassend die Schritte 25
Festlegen von Impuls-Mustern, die Anschalt- und Anschaltinformationen der
Schaltelemente und Erzeugungszeitpunktinformationen der An- und
Abschaltereignisse abhangig von Eingangssignalen ,i*,8) enthalten,
Sequentielles Speichern der An- und Anschaltinformationen in einem
Assoziativspeicher paarweise zusammen mit der zugehdrigen
Erzeugungszeltpunktinformation in Antwort auf ein Zeltgeber-Unterbre- 30
chungssignal an den Mikrocomputer, Vergleichen (112) -der
Erzeugungszeitpunkte (111) der Ereignisse mit tatsichlichen Zelten eines
Zeitgebers unabhangig vom Zeitgeber-Unterbrechungssignal und, wenn
Obereinstimmung zwischen den erzeugten Zeitpunkten und den tatsachlichen
Zeiten gegeben ist, Auslesen der An- und Ausschalt- information, die den
Erzeugungszeiten entsprechen, aus dem Speicher, urn nacheinander den An-
und 35     Anschaltinformationen entsprechende Steuersignale an die
Schaltelemente zu liefern. 2. Verfahren nach Anspruch 1, wobei im
Speicherschritt das Informatlonspaar zumindest einmal fUr jedes vorgegebene
Zeitintervall gespeichert wird. 40  3. Verfahren nach Anspruch 2, wobei im
Speicherschritt das Informationspaar mehrmals fOr jedes vorgegebene
Zeitintervall gespeichert wird. 



4. Verfahren nach Anspruch 2, wobei das vorgegebene Zeitintervall synchron
mit elner Zeitgeber- Unterbrechung initilert wird. 45
._.- 5. Verfahren nach Anspruch 2, wobei das vorgegebesn'eitintervall sin
veranderliches Zeitintervall ist. 6. Verfahren nach Anspruch 1, wobei der
Leistungswandler mehrere Elemente umfaet, und wobei im Speicherschritt das
Informationspaar im Zusammenhang mit jedem der Elemente gespelchert wird.
50 7. Verfahren nach Anspruch 1, wobei im Speicherschritt das
Informationspaar derartig gespeichert wird, da3 eine Impulsbrelte, welche
die Dauer der An- oder Anschaltung des zumindest einen Elements darstellt,
minimiert wird. s5  &  Verfahren nach Anspruch 2, wobei der Speicher- und
Berechnungsschritt jeweils in Jedem vorgegebe- nen Zeitintervall ausgefUhrt
wird.    EP 0 232 702 BI 9. Verfahren nach Anspruch 8, wobei das
vorgegebene Zeitintervall im  Speicherschrift von einer
Zeitgeber-Unterbrechung initiiert wird und das' orgogebene Zeitintervall im
Berechnungsschritt von einer anderen Zeitgeber-Unterbrechung initilert
wird, die vor der besagten Zeitgeber-Unterbrechung auftritt. 5 10.
Vorrichtung zur Regelung eines Leistungswandlers gemrnB Anspruch 1, der mit
Leistungswandler- Schaltelementen (51-56, 31-36) versehen ist, wobei
zumindest ein von elnem Mikroprozessor (10, 11) erzeugtes Regelsignal dem
Leistungswandler (5, 3) zu dessen Betrieb zugefUhrt wird, gekennzeichnet
durch 10        Einrichtungen (107, 108) zum Setzen von Impulsmustern, die
aus Informationspaaren bestehen, welche eine Ereignisinformation zum
Anschalten odor Abschalten zumindest eines Elements (51-56, 31- 36) und
elne Zeitinformation, die sich auf eine Zelt zur Aktivierung der
Ereignisinformation unabhlngig von einem vorherigen An- oder Abschalten des
zumindest einen Elements abhIngIg von Elngangssi- gnalen (c.,9) erm6glicht,
15        eine Assoziativspeichereinrichtung (110) zur Speicherung der
Impulsmuster in Antwort auf das Zeitgeber-Unterbrechungssignal, ein
Zeitgeber (111) zur Ausgabe einer Zelt, eine Einrichtung (112) zum
Vergleich der Zeit des Zeitgebers (111) mit der Zeitinformation in der
Speichereinrichtung (110), und 20        eine Einrichtung (113) zur
Anwendung eines Steuersignals gemAB der Ereignisinformation zum An- oder
Abschalten des zumindest einen Elements des Leistungswandlers, wenn die
Zeit des Zeitgebers mit der Zeit der Zeitinformation Ubereinstimmt. 11.
Vorrichtung nach Anspruch 10, wobei der Leistud'swandler (3) ein
Wechselstrom/Gleichstrom-Wandler 25     ist. 12. Vorrichtung nach Anspruch
11, die weiterhin eine Einrichtung zur AusfUhrung einer Unterbrechung
synchron mit einer wechselstromseitigen Eingangsstromversorgung umfaBt. .3o
13. Vorrichtung nach Anspruch 10, wobei der Leistungsandler (5) ein
Gleichstrom/Wechselstrom-Wandler iSt. 14. Vorrichtung nach Anspruch 13,
wobel der Gleichstrom/Wechselstrom-Wandler ein Wandler des Strom- Typs ist.
35 1& Vorrichtung nach Anspruch 14, die ferner eine Einrichtung umfaft zur
Berechnung der Gesamtphase durch Addition elnes integrierten Wertes einer
Frequenzanweisung und einer Phasenanwelsung und zur Berechnung-d.s
Informationspaares in Verbindung mrfjodem deszuriihidest einen den
Leistungswand- ler bildenden Elements gemi8 einem  Spitzenwert von
zumindest zwei Phasenspannungen elnes 40     mehrphasigen Wechselstroms.
16. Vorrichtung nach Anspruch 15, der ferner eine EHnrichtung zum Teilen
elnes elektrischen Winkels von 360  in mehrere Betriebsarten umfaBt, um
elne Berechnung fUr jede der Betriebsarten zu erm6glichen. 45  17.
Vorrichtung nach Anspruch 10, wobel die Speichereinrichtung (110) die
Informationspaare derartig spoichert, daB eine Impulsweite, die ein  An-
MIder Abschaltdauer des zumindest einen Elements 



reprasentiert, minimal ist. 18. Vorrichtung nach Anspruch 10, die ferner
eine Einrichtung zur Berechnung des Informationspaares in 50     Verbindung
mit dem zumindest einen Element umfaBt. 19. Vorrichtung nach Anspruch 18,
wobei die Berechnungseinrichtung die Berechnung eines Informations- paares
in Obereinstimmung mit einer Frequenzanweisung, elner Phasenanweisung
und/oder einer Spannung berechnet. 55 20. Vorrichtung nach Anspruch 10,
ferner umfassend eine Motoreinrichtung (7), die mit einem Ausgang des
Leistungswandlers (5) verbunden ist. 11                        I 111111!
tlLll 11111 liIli II Il    EP 0 232 702 B1 21. Vorrichtung nach Anspruch
20, ferner umfassend einen Aufzug, der mit der Motoreinrichtung (7) zum
Antrieb desselben gekoppelt ist. 22. Vorrichtung nach Anspruch 20, wobei
die Motoreinrichtung (7) elnen Induktionsmotor umfaft. 6 Revendications 1.
Proced6 pour commander un convertisseur de puissance, selon lequol des
signaux de commande servant a faire fonctionner les elements de commutation
du convertisseur de puissance sont crees par 10     une unite de commande
comportant un micro-ordinateur, comprenant les etapes consistant & : r6gler
des profils d'impulsions contenant une information d'ouverture ou de
fermeture des 6lments de commutation et contenant une information de
sequence de production des dvenements de Fermeture ou d'ouverture en
fonction de signaux d'entr6e (,g,6*), m6morlser successivemOlt 9laditO
information d'ouverture ou de formeture dans une m1hmolre t5
associative, solon des couples, avec l'information de sequence de
production qui leur correspond, en reponse a un signal d'interruption de
minuterie envoye audit micro-ordinateur, comparer (112) lesdites sequences
de production (111) des ev6nements a des durees reelles d'une minuterie
ind6pendamment dudit signal dOinterruption de minuterie, et, lorsque des
coincidences sont obtenues entre lesdites sequences de production et
lesdites durees reelles, lire ladite information 20     d'ouverture ou de
fermeture correspondant auxdites s~quences de production & partir de ladite
m6moire pour onvoyer successivement des signaux de commande correspondent a
linformation de fermeture ou d'ouverture, auxdits elements de commutation.
2. Proced4 solon Ia revendication 1, solon lequel lors de ladite dtape de
m6morisation, ledit couple 25     d'informations est m6morise au moins une
fois pendant chaque intervalle de temps pred6termin6. 3. Proced6 selon la
revendication 2, solon loque! lors de ladite etape de m6morlsation, ledit
couple d'informations est m6morise une pluralite de fois pendant chaque
intervalle de temps predetermine. 30  4. Procede solon la revendication 2,
selon lequel ledit intervalle de temps pred~termin6 est declenchd en
synchronisme avec une interruption dlel minuterie. 6. Proced4 solon la
revendication 2,, solon lequol ledit intervalle de temps pred6termin6 est
un intervalle de temps variable. 35 6. Procede solon la revendication 1,
solon lequel ledit convertisseur de puissance comprend une pluralite
d'6ldments, et dans lequel, pendant ladito dtape de m~morisation, ledit
couple d'informations est mdmoris6 en liaison avoc chacun desdits 6l1ments;
-- 40  7. Procede solon la revendication 1, solon lequel, lors de ladite
etape de memorisation, ledit couple d'informations est m6morise de telle
sorte qu'une duree d'une impulsion repr6sentant une periode de fermeture ou
d'ouverture d'au moins un 6lement est reduite au minimum. 8  Procede solon
la revendication 1, solon loquel lesdites etapes de memorisation et do
calcul sont 45     ex6cut6es respectivement pendant chaque intervalle de
temps pred6tormine. 9. Procede solon la revendication 8, solon lequel ledit
intervalle de temps predetermin6 pendant ladite etape de memorisation est
declenche par une premiere interruption de la minuterie, et quo ledit
intervalle de temps pr~determin6 lors de ladite 6tape de calcul est
declenche par une autre interruption 50     de la minuterie, qui intervient
avant ladite premibre interruption de la minuterie. 10. Dispositif pour
commander un convertisseur de puissance solon la revendication 1, dquip4
d'6l6ments 



de commutation (51-56,31-36), dans loquel au moins un signal de commande
cr44 par un micro- ordinateur (10,11) est applique au convertisseur de
puissance (5,3) de manibre a faire fonctionner co 55     dernier,
caract6rise par: des moyens (107,108) pour regler des profils d'impulsions
constituds par des couples d'informa- tions incluant une information
d'4vbnements pour l'ouverture ou la fermeture d'au molns un 6lment (51-56,
31-36) et une information de s~quence associde a une duree pour valider
ladite information t2                              iI!IJ 111111l lij  ii
III    EP 0 232 702 B1 d'6venement ind6pendamment d'une fermeture ou d'une
ouverture ant6rieure dudit 6l6ment en fonction de signaux d'ontr~e (os,,
8A),V des moyens de m6moire associatifs (110) pour memoriser lesdits
profils d'impulsions en r6ponse au signal d'interruption de la minuterie, 5
une minuterie (111) servant a d6livrer une dur6e, des moyens (112) pour
comparer la dur6e de ladite minuterie (111) & ladite information de temps
pr~sente dans lesdits moyens de memolre (110), et des moyens (113) pour
appliquer un signal de commando en fonction de ladite Information
d'dvdnement pour former ou ouvrir ledit au moins un 6lement dudit
convertisseur de puissance, lorsque to    la duree de ladite minuterie
cohncide avec ladite durne de ladite information de temps. 11. Dispositif
selon la revendication 10, dans lequel ledit convertisseur de puissance (3)
est un convertis- sour alternatif-continu. Ys 12. Dispositif selon la
revendication 11. comportant en outre des moyens pour ex~cuter une
interruption en synchronisme avec une alimentation en 6nergie d'entr6e sur
le c8t6 courant altematif. 13. Dispositif selon la revendication 10, dans
lequel ledit convertisseur de puissance (5) est un convertis- sour
continu-alternatif. 20 14. Dispositif selon la revendication 13, dans
lequel ledit convertisseur continu-alternatlf est un convertis- sour de
type de courant. 15. Dispositif selon la revendication 14, comprenant en
outre des moyens pour calculer une phase totale 25     par addition d'une
valeur int6gree d'une instruction de frcquence et d'une instruction de
phase et pour calculer ledit couple d'informations en liaison avec chacun
desdits 6l6ments constituant ledit convertis- sour de puissance en fonction
d'une valeur maximale d'au moins deux tensions de phase d'un courant
alternatif polyphase. 30  16. Dispositif selon la revendication 15,
comportant en outre des moyens pour diviser un angle 6lectrique de 360 en
une pluralite de modes pour permettre le calcul pour chacun desdits modes.
17. Dispositif selon la revendication 10, dans loquel lesdits moyens de
memoire (110) memorisent ledit couple d'informations de sorte qu'une dur6e
d'une impulsion representant une periode d'ouverture ou 35     de fermeture
dudit au moins un 6lment est rnduite au minimum. 18 Dispositif selon la
revendication 10, comprenant en outre des moyens pour calculer ledit couple
d'informations en loaison avec roit element. 40  19. Dispositif selon la
revendication 18, dans loquel lesdits moyens de calcul permettent le calcul
dudit couple d'informations en fonction d'au moins une instruction de
frequence, une Instruction de phase et une tension. 20. Dispositif selon la
revendication 10, comportant en outre des moyens en forme de moteur (7)
couples a 45     une sortie dudit convertisseur de puissance (5). 21.
Dispositif selon la revendication 20, comportant en outre un 6l6vateur
accouple auxdits moyens en forme de moteur (7) pour 8tre entrahn6 par ces
moyens. 5o  22. Dispositif selon la revendication 20, dans lequel lesdits
moyens en forme de moteur (7) comprennent un moteur b induction. 55    


