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_Specification Elevator control device Technical field 5 The present
invention relates to an elevator control device whereby the power
generated during power regenerative operation of the elevator is
effectively utilized. Backgroﬁﬁ&%’rlfi(ﬁ'%ﬁ:%lly, an elevator control

device comprises_a C_BTterx?l drive system that supplies a prescribed drive
power as shown in Figure 1 and a roped elevator that raises and lowers

a passenger cage using the drive power supplied from this control drive
system. 15 ThIS. c;ontrol drive system comprises a commercial AC power
sauraeibad reutified circuit 2 that converts the AC power of this

commercial AC power source 1 to DC power, a DC capacitor 3 thatl
ShioaHies e DO FGWELESNVEHEd By thiS AIStRGFERAGIE2 S8R Invarter 4

_that converts the DC 20 power smoothed is.D ' ‘ :
deviggwerof §b§e§ 5d ﬁgaﬁ%ngf 3%5%%%%@? ﬁglg%o é%;r%%?jfé Eé grrl]%ra%%ﬁi\r/z
ope rSQQ! unit 5 that performs.cantrel suchias.915Hpply 1AG power of a

requency in a_ccordance with the speed instruction from the inverter 4 in
accordance with a 25 prescribed speed instruction and the rotational

speed of the 1 motor 11, and performs control of a resistance chopper, to
Bedegtribadl art

Typically, an elevator control device comprises a
control drive system that supplies a prescribed drive power
as shown in Figure 1 and a roped elevator that raises and
lowers a passenger cage using the drive power supplied from
this control drive system.

This control drive system comprises a commercial AC
power source 1, a rectifier circuit 2 fhat converts the AC
power of this commercial AC power source 1 to DC power, a DC
capabitor 3 that smoothes the DC power converted by this
rectifier circuit 2, an inverter 4 that converts the DC
power smoothed by this DC cépacitor 3 to AC power of a
desired freguency and supplies this to a motor 11, and a
drive control unit 5 that performs control such as to supply
AC power of a freguency in accordance with the speed
instruction from the inverter 4 in accordance witﬁ a

prescribed speed instruction and the rotational speed of the
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Furthermore, the roped elevator comprises a motor 11, a rope 13 wound
around a winding drum 12 that is connected 5 with the rotary shaft of this
motor 11, a passenger cage 14 and a balancing weight 15 that are
suspended at the respective ends of this rope 13. With an elevator control
device as described above, when the passenger cage 14 is raised in a
condition in which it 10 is fully loaded with passengers or lowered in a

o tEQNYon !i‘nkﬁ’h"’hr'%sr(j%%a%?b@%% %Oé"’%rege%&§ ayon. (power tinping, or
powering) is péjr ormed whereby power generated in the sequence

ne Commereiah AC power source 1 -. rectifier circuit 2 DC capacitor 3 inverter
4 is applied to the motor 11. 15 Contrariwise, when the passenger cage
1&isriomeradin a torditiopan whiely te passenger caged 4ustpracticallyz
fully loaded with passengers or raised in a condition in which it is close to

LORSMpty, YEYERerafivs Bhetatiori s perforiad it wHi@t pdwer gBREREH by

wi dhe motor 4. i5. 20 refuneglin the sequenceinverter 4 - DG capadiors, ,

uring such re&enera ive Operation, the power that i§ “returned to the

andnyenten4 from the,mater 11 s blocked by thespralifierciseuit 2.0 the
problem may arise that the voltage on the input side of the inverter is

redpereased, 2bdamdaging the elgmemnts.that constitute the rectifier circuit 2
or inverter 4. 2 Accordingly, conventionally, due to the need to

With an elevator control device as described above, when
the passenger cage 14 1is raiséd in a conditicon in which it
is fully loaded with passengers or lowered in a condition in
which it is nearly empty, powered operation (power running
or powering) is performed whereby power generated in the
sequence commercial AC power source 1 - rectifier circuit 2

-+ DC capacitor 3 — inverter 4 is applied to the motor 11.

Contrariwise, when the passenger cage 14 1s lowered in a

‘condition in which the passenger cage 14 is practically

fully loaded with passengers or railsed in a condition in
which it is close to empty, regenerative coperation is

performed in which power generated by the motor 11 is

returned in the sequence: inverter 4 - DC capacitor 3.

During such regenerative operation, the power that 1is
returned to the inverter 4 from the motor 11 is blocked by
the rectifier circuit 2, so the problem may arise that_the
voltage on the input side of the inverter is increased,

damaging the elements that constitute the rectifier circuit

2 or inverter 4.
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dissipate power matching the increase in voltage produced by
regenerated power returning to the inverter from the motor 11 during
regenerative operation, a construction was adopted 5 wherein a
resistance chopper 18 comprising a self- extinguishing element 16 and
resistance 17 was connected across the DC output line of the rectifier
circuit 2, so that, if the DC voltage across the DC output line exceeded
the set voltage during regenerative operation, .a control 10 signal 19
turgrﬁﬁg Iff%el %%ﬁyéxtﬁgﬂ%%?r?glg e?r?elr?{ '16%&? W%% %Sﬁvé‘r%ﬁ yttﬁe drive
a1 SOt UNEE B, CaUsSiNG-RAWEr mpatchingthedacreasedn valkaggtaBeced by
dissipated by the resistance 17. An example thereof is disclosed in
redaidopead Japanese PatentiApplicatioh ol {Tekkar H. 5:t#0 T8 Ibotor
However, with an elevator control device constructed as described above,
11 tHerel ahe$BRRM tHalthepRher tRaris2gérerated by Hd nibier #fopted

b durin regenerat;fvenoperc tion i% rdi sépactgnq bé/itglenresiastaréclefy as heat,
"Yo'th ﬁovﬁ?rs bbtained by r%%%nera ive opé?atlon Canrotbe effectively 20.

o xUfHjged <N vigwafdhe above, an @bject of the,present iventign s d0. 4
provide an elevator control device that performs control such that the
acpeowerfredoced bydegenerative foperationds taliably stored:and £anshe
effectively utilized 25 during powered operation. 3 Disclosure of the

thafyentipnthe DC voltage across the DC output line exceeded
the set volitage during regenerative operation, a control
signal 19 turning the self-extinguishing element 16 on was
delivered by the drive contrel unit 5, causing power
matching the increase in voltage to be dissipated by the
resistance 17. An example therecof is disclosed in Laid-open
Japanese Patent Application No..(Tokkai g, 5-17078).

However, with an elevator control device constructed as
described above, there is the problem that the power that is
generated by the motor 11 during regenerative operation is
dissipated by the resistance 17 as heat, so the power
obtained by regenerative operation cannot be effectively
utilized.

In view of the above, an object of the present invention
is to provide an elevator control device that performs
control such that the power produced by regenerative

operation is reliably stored and can be effectively utilized

during powered operation.



(1) In accordance with a first aspect of the present invention, there is
provided an elevator control device having a rectifier circuit that converts
an AC voltage from an AC power source to a DC voltage; a DC capacitor
that smoothes ripples of said DC voltage; an inverter that converts a
smoothed DC voltage to an AC voltage of variable voltage and variable
frequency; a motor that is driven by said AC voltage that is output from
said inverter to raise or lower a passenger cage; a resistance chopper that

is gopeected; inparalial with, said- P& capacitor; and a drive control unit
that controls said inverter or controlling said resistance chopper such that

said A€ volta@e Gfvariasie/oltage dnd variabkefréqténéy s Batpit in
iﬁ%%%%@@ﬂ?eﬂﬂgk@Sﬂﬁquﬂﬁﬁ@éﬁo@ns@ﬂéQQV%EﬂééﬁﬁK&ﬂeygﬁice
comprising: an electric double layer capacitor having an electrostatic
haggfstitance that is substantially larger than that of said DC capacitor and
thatisreennected in parallel with sakhDé&: :capagitonant capablerefor an
Acaccumulating substantialljl}/ all of aregenerated power from said motor;
Ak 8ol iy Gétection uthit tfiat datécts a terminal voltage of said electric
doubledayecapacitor -6 athereiv saidsdrivie-gontsolimit etmploys awottage;
”]%wkinverter that converts a smoothed DC veoltage to an AC
voltage of variable voltage and variable freguency;
a motor that is driven by said AC voltage that is ocutput
from said inverter to ralse or lower a passenger cage;
a resistance chopper that is connected in parallel with
said DC capacitor; and
a drive control unit that controls said inverter or
controlling said resistance chopper such that said AC
voltage of variable voltage and varilable freguency is output
in accordance with a speed instruction,
said elevator control device comprising:
an electric double layer capacitor having an electrostatic
capacitance that is substantially larger than that of said
DC capacitor and that is connected in parallel with said DC
capacitor, and capable of accumulating substantially all of
a regenerated power from said motor; and
a voltage detecticon unit that detects a terminal voltage

of said electric double layver capacitcer,

4



vicinity of a rated voltage of said electric double layer capacitor as a drive
voltage of said resistance chopper and operates and controls said
resistance chopper when a terminal voltage detected by said voltage
detection unit reaches a voltage in a vicinity of said rated voltage of said
electric double layer capacitor. In example embodiments, in which an
electrostatic capacitance is provided in parallel with the DC capacitor and
that is considerably larger than that of this DC capacitor, an electric

double layer capagitgr capahls of, fcﬁﬁ%at%%ﬁ@%i%'%@ﬂt% IQelin a

regenerated power from the motor is provided and, as drive contro

vifieans Wwoltage T el vichritp ePtielratéd Yondge 'of the Eedtie dotitte

cdayericapaciior is gmplayed as.the operaling voliageof the tesisianceanqg
chopper and, if the terminal voltage that is detected by the voltage

CRfgtéctioh MEhriPredches fielfbltage: 1t e SichifPBRtheéfitBdYoltage of

+ dhe leatric double layer capacitar, and, by performing coptrobef the ¢
operation of the resistance chopper, most of the power generated by the

TGt Tah BE stored dri'tie Blectric Houble Bjer daptitor ahtid #a ©F

sconditionrisaredusedin whigh.thezated roltage of the electric double
layer capacitor is exceeded, dissipation in the form of heat can be

prodUcEd BYP Lonfroling theTesistdRcd chEPpér; itis Possibie s 5 protect
cdbeeleatficcdauble fayereapacitasfiemiel with the DC capacitor

and that 1s considerably larger than that o¢f this DBC
capacitor, an electric double laver capacitor capable of
accumulating practically ail of the regenerated power from
the motor is provided and, as drive control means, vcltage
in the vicinity cof the rated voltage of the electric double
layer capacitor 1s emploved as the coperating voltage of the
resistance chopper and, if the terminal voltage that is
detected by the voltage detection means reaches the voltage
in the vicinity of the rated voltage of the eleciric double
layer capacitor, and, by performing control of the operation
of the resistance chopper, most cof the power generated by
the motor can ke stored on the electric double layer
capacitor and, if a condition is produced in which the rated
voltage of the electric double layver capacitor 1s exceeded,
dissipation in the form of heat can be produced by

controlling the resistance cheopper, 1t 1s possible to



overcharging. It should be noted that, if, in example embodiments, a
switch is connected in series with the electric double layer capacitor, it is
possible to avoid incidents of electrical shock etc due to DC voltage
accumulated on the electric double layer capacitor by isolating the electric
double layer capacitor from the DC capacitor when ordinary operation is
not being performed, such as for example in the case where operation is
stopped. (2) In example embodiments, an elevator control device may
further comprise, an initial charging circuit connected in series with the

BrEGHE dotibI€ tayer capatitor and édfie GREHT paralldl” With the switch

oapd-fesistange, and drive control means that charges the electric double
layer capacitor while restricting the current during current passage from
this RC powercsaurce dyemeanstof d fesistanceawhen theswitcle is-turned
off on commencement of current passage from the AC power source and

SYRAT Corriects BHE “IBCic GG ay 8l EapAbiforiharangl WiHthe DcYe"
c&apacitar.whep the switch is,turned on after,a requized time After: .5 o3
commencement of passage of current by this AC power source, 6 it is
sipossibie t0 gharge-theelectrta glouble-layer acapacitor wwhaile:testrieting the
current during passage of
double layer capacitor by isolating the electric double
layer capacitor from the DC capacitor when ordinary
operation is not being performed, such as for example in the
case where operation 1s stopped.
{2) In example embodiments, an elevator control device
may further comprise,
an initial charging circult connected in series with the
electric double layer capacitor and connected in parallel
with the switch and resistance, and
drive control means that charges the electric double
laver capacitor while restricting the current during current
passage from this AC power source by means of a resistance
when the switch is turned off on commencement of current
passage from the AC power source and that connects the
electric double layer capacitor in parallel with the oC
capacitor when the switch is turned on after a reguired time

after commencement of passage of current by this AC power

source,



current from the AC power source by means of a resistance and to
thereby protect the electric double layer capacitor from rush current. In
example embodiments, a further elevator control device may further
comprise, a current breaking circuit connected in series with the electric
double layer capacitor and that breaks inflow of excess current produced
by a short-circuit fault of the DC capacitor or inverter to the electric double
layer capacitor, the electric double layer capacitor can be likewise
protected fioip aereutrent prosiicesh by & sharkdrult fault ofheDC
capacitor or inverter. (3) In example embodiments, the electric double
cdayer. Tapacitot eandye-prigtected from overcemrent produced bysrusho £
current qn commen%) ment of passa%;e Ef current frogn the AC power g
CUduiree o@xﬁf?}dm%d %/ B%Short-eiréait fadi of 1 DE cgpé:gi orof inverter
t AUing erdingps eperation; for example a(d)dnadditien, inexampler from
embodiments, 7 power can be reliably stored during regenerative
r'isperatibfe With a small number of components and this stored energy can
be effectively re-used.during the next powered operation. by providing: an.
electric double layer capacitor arranged so as to be capable of being
ragonrfecteddn parafieliwith the DCreapatiteraancd: having:an electrostatied

._capacitance that is considerably larger than this DC capacitor ang t?,ﬁt is
1Mc26db1B® of abCumtifatina’ fracticalty Hil'6f tha ¥egefiaPated owérfrom'2 -

breaks inflow of excess current produced by a short-circuit
fault of the DC capacitor or inverter to the electric double
layer capacitor, the electric double layer capacitor can be
likewise protected from overcurrent produced by a short-
circuit fault of the DC capacitor or invarter.

(3) In example embodiments, the electric double layer
capacitor can be protected from overcurrent produced by rush
current on commencement of passage of current from the AC
power scurce or produced by a short-circuit fault of the DC
capacitor or inverter during ordinary operation, for example.

{4) In addition, in example embodiments,



the motor and which, when the inverter is below a prescribed switching
frequency, substitutes for the voltage smoothing function of this DC
capacitor by deletion of the DC capacitor; voltage detection means that
detects the terminal voltage of this electric double layer capacitor; and
drive control means that operates and controls a resistance chopper
when the terminal voltage that is detected by the voltage detection

means reaches the vicinity of the rated voltage of the electric double layer
capacitor, the voltage in the vicinity of the rated voltage of the electric
double layer capacitor constituting the operating voltage of the resistance

pow‘%!lolféﬁfﬁ{- al QQQQ%W \é’EB@eae%Qﬂqé@p%%%ﬁq@@@@%@%ﬂ@_\f%@ti%, _
there is provided an elevator control device comprising: a rectifier circuit

witihat cenuedtsammAErvoltagecfronman AC powertsotree dosal Diivoltagezn
an inverter that converts a DC voltage rectified by said rectifier circuit to

e gt NS bbitage of Varabte Goitage ahd s GariablR freqiehdy; ahtdledttic °Y
prouhlg Jayer.capacitor that; smaethes said DG, valiage rectified by said .,

rectifier circuit when said inverter is below a prescribed switching
to frequeney;la métdrdhatisadrvencloy saich ACaveltdgel that i$ ottputifom
said inverter to raise or lower a passenger cage; a resistance chopper

canggriétted il paTalidl Wit s&itFElBERT totblé REF tapaERor: 2drive
corSONial it that controls, said inverter o gontrols, said fesistance chopper., .

such that Said AC voltage of variable voltage and variable frequency is
of accumulating practically all of the regenerated power from
the motor and which, when the inverter is below a prescribed
switching freguency, substitutes for the veltage smoothing
function of this DC capacitor by deletion of the DC capacitor;
voltage detection means that detects the terminal voltage of
this electric double layer capacitor; and drive control means
that operates and controls a resistance chopper when the
terminal voltage that is detected by the voltage detection
means reaches the vicinity of the rated voltage of the
electric deouble layer capacitor, the volitage in the vicinity
of the rated voltage of the electric double laver capacitor
constituting the operating voltage of the resistance chopper.

In accordance with a second aspect of the present

inventiocn, there is provided an elevator control device comprising:
a rectifier cilircuit that converts an AC voltage frowm an AC powar source
to a DC voltage; an inverter that converts a DC voltage rectified by

said rectifier circult to an AC voltage of variable voltage and



output in accordance with a speed instruction; and a voltage detection
unit that detects a terminal voltage of said electric double layer capacitor,
wherein said drive control unit employs a voltage in a vicinity of a rated
voltage of said electric double layer capacitor as a drive voltage of said
resistance chopper and operates and controls said resistance chopper
when said terminal voltage detected by said voltage detection unit
reaches a voltage in the vicinity of said rated voltage of said electric

vardouble layer capacitor. In.accordancewithya third aspect of the present.

invention, there is provided an elevator control device having a rectifier
SMOETFAREtHER €onVerts An- Ay dltdge rdfitaR AC B6ersirtets £ it
whevoltage] a PG eapacitor that smogthes Jipples of saitk DL vieltagesatency;

+ niivertep fhat converts,a smoothed DE.voltage (9 an AC voliage of variable
vc‘ﬂ?age and variable f?equé/nCy; a mo?or that i€ drivers y sai %&?voltage
saithatisoutpit ftomsaid inverter to¢aise grdeowenac passergercage; a

reESISIgNCe chopperthatisconnegted,in, paraliel yith.sald DG gapacitar, ;
and a drive control 8a unit that controls said inverter such that said AC
doupditade BF vatablE Voltage Arfdvaitatste Hecfiene is olithitit i aeédictahce

saiwith aspeed-instructian -said elevatorcentsel-device BopPEsiNgicd that
o R St spres e Ao PSR g
output in accordance with a speed instruction; and a voltagse
detection unit that detects a terminal voltage of said
electric double laver capacitor,

wherein said drive control unit employs a voltage in a
vicinity of a rated voltage of said electric double layer
capacitor as a drive voltage of said resistance chopper and
operates and controls said resistance chopper when said
terminal voltage detected by said voltage detection unit
reaches a voltage in the vicinity of said rated voltage of

said electric double laver capacitor.

In accordance with a third aspect ¢f the present
invention, there is provided an elevator control device having
a rectifier circuit that converts an AC voltage from an AC
power source to a DC voltage; a DC capacitor that smoothes
ripples of said DC voltage; an inverter that converts a
smoothed DC voltage to an AC voltage of varilable voltage and
variable freguency; a motor that is driven by said AC voltage
that is output from said inverter to raise or lower a
passenger cage; a resistance chopper that is connected in

paraliel with said DC capacitor; and a drive control

Ba



connected on an output side of said charging/discharging circuit and that
stores a DC voltage generated in said DC capacitor during charging
control; a capacitor voltage detection unit that detects a voltage
generated on said DC capacitor; and a charging/discharging control unit,
wherein a set charging voltage is set that is larger than a rectified voltage
from said AC power source rectified by said rectifier circuit and lower than
a resistance chopper operating voltage and a set discharging voltage is

uni SELRAL isJower than said, rectified valtage,and thatperforms, charging
control of said charging/discharging circuit such that, when a voltage

vargenetated ik $aid DL capeacitor detedted by $aid> EapHcitor voltageance
witdetection unit.exceeds said setcharging voltage.. said glectric.double ; .

layer capacitor is charged and that performs discharging control.. of sai
& cRARvgirf/distHarting €ircuicsthieh thate vitten said 3olfdg e gerieratdd i
of saidiDG capaditorexceads said sel discharging voltage, said eleetiic
double layer capacitor is discharged. (5) Also disclosed is an elevator
COTBBhtRH device eoimpttsifigia Gﬁ@?ﬁ&&@&%&ﬁl‘ﬁé Cretitprovided
1 radditionally:ta: thedypicaldayout of anseleyater-gentyol devige imavhich
power generated during regenerative operation is dissipated 8b by a

Y ¢
CAPRESE BN B EHOP per afd CormELsY cto§8RPEDE olitpif I df the* o
uni teetifier giresdts an electric;doyble Jayericapagiton connegies: entheind a

charging/discharging contrel unit, wherein a set charging veltage is
set that 1s larger than a rectified voltage from said AC power
source rectified by sald rectifier circuit and lower than a
resistance chopper operating veltage and a sst discharging veltage
is set that is lower than sald rectified voltage and that performs
charging control of said charging/discharging circuit such that,
when a voltage generated in saild DC capacitor detected by said
capacitor voltage detection unit exceeds saild set charging voltage,
sald electric double layer capacitor is charged and that performs
discharging contrel of said charging/discharging circuit such that,
when said voltage generated in said DC capacitor exceeds said set
discharging voltage, said electric double layer capacitor is
discharged.
{5} Also disclosed is an elevator control device
comprising:
a charging/discharging circult provided additionally to
the typical layout of an elevator control device in which

power generated during regenerative operation is dissipated

8b



output side of this charging/discharging circuit and that stores DC voltage
generated in the DC capacitor during charging control; capacitor voltage
detection means that detects the voltage generated in the DC capacitor;
and charging/discharging control means wherein a charging set voltage is
set that is larger than the rectified voltage from the AC power source
rectified by the rectifier circuit and lower than the resistance chopper
operating voltage and a discharging set voltage is set that is lower than

v e rf&Q@%@é’QJEQQSh%%Q}at%e&foégh%g%%@@%SS?'BQQ' ehthee curpur

charging/discharging circuit such that, when the voltage generated in the
1 DG capaciter detactéd<by thiecapacitor voltage detection means exceeds

the chaéqing set volﬁag thE electric doubl%la er ca aCJ;:tor is che%r}ged
3 le | A .
and t]ﬁat f)eer 6:rlrﬁ:s ?sc a?glnaéyc?orntfoﬁ%?(t:ﬁe 8%&?9?8(}%?5&1&[’8%9 c?rcun

owsuchthat, d¢hert thér veltage genesdtedsintthe D g capacitorrexceedshthe
discharging set voltage, the electric_double layer capacitor is discharged.

=i Shantiie CRBOT SRR InG Voo Sor At 1 e DS

cicapacitor deteated;by the capacitor voltage detection means is larger
than the predetermined voélj?}ege from the AC power source 9 rectified by

the FE&Her Groul andPéx e h &gy’ S%?%It%@%?fﬁ&t i516wer
vdhan the gparating:voltage githe: canacitor; and

charging/discharging control means wherein a charging
set voltage is set that is larger than the rectified wvoltage
from the AC peower source rectified by the rectifier circuit
and lower than the resistance chopper cperating voltage and
a discharging set voltage is set that 1s lower than the
rectified voltage and that performs charging control of the
charging/discharging circuit such that, when the vcltage
generated in the DC capacitor detected by the capacitor
voltage detection means exceeds the charging set voltage,
the electric double layer capacitor 1s charged and that
performs discharging control of the charging/discharging
circuit such that, when the voltage generated in the DC
capacitor exceeds the discharging set voltage, the electric
double layer capacitor i1s discharged.

In example embodiments, when the voltage generated in
the DC capacitor detected by the capacitor voltage detection
means is larger than the predetermined voltage from the AC

power source



resistance chopper, the power that is generated by the motor during
regenerative operation of the elevator is reliably stored on the electric
double layer capacitor, making it possible to re-use this power for raising
and lowering the elevator by discharge from the electric double layer
capacitor during powered operation. It should be noted that a construction
could be adopted wherein, in discharge control of the

charging/discharging circuit by the charging/discharging control means
r%%c]h%lrg%d E(S?Snt%r%o%t %E(J:’ ﬁsgxlnﬁllcﬁéjawlagrgindgncg:irgﬁﬁ%se %grfé}ﬁr%efgﬂarglhg

sahergby dhe outputcursentabtheciectifieneirert ok the curetage of the
representing the sum of the output current of this rectifier circuit and the

I dischargecurtentfom thaecharying/dischalgingssircuitiscdétéctétbangtor
d~this detection current and a presset discharge set current are comp%r?d
‘é?ﬁdn%isrc%%?fjlé3 fsapéﬁce)rn(%ga f?orﬁetﬁeoeqegtric doublé Téjyrerl 3a6§ci orin‘the
s €aseqvhsredhe datection cufrant excegds rthepe-setdischarging set
current. (6) In example embodiments, an elevator control device may
phavelal eonstructiorswherein terminal oltage detegtiomanéansthat the
detects the terminal voltage of the electric double layer capacitor is

& fintRer Providett ShtETPadditioh, ‘dithe @anging/diseRarging Eohtrol

Cg@)%%qst@tfleﬁzg a1 gg@@igg Q%é{ggggg]@nd a fully charged set voltage of
the electric double layer capacitor are set, and, if the voltage

It should be noted that a construction could be adopted
wherein, in discharge control of the charging/discharging
circuit by the charging/discharging control means, discharge
control of the charging/discharging circuit is performed
whereby the output current of the rectifier circuit or the
current representing the sum of the output current of this
rectifier circuit and the discharge current from the
charging/discharging circuit is detected and this detection
current and a pre-set discharge set current are compared and
discharge 1s performed from the electric double layer
capacitor in the case where the detection current excesds
the pre-set discharging set current.

{6) In example enmbodiments, an elevator control device
may have a construction wherein terminal vcltage detection
means that detects the terminal voltage of the electric
double laver capacitor is further provided and, in addition,

as the charging/discharging control means at least a

10



generated in the DC capacitor detected by the capacitor voltage detection
means exceeds the charging set voltage, charging control of the
charging/discharging circuit is performed such that the electric double
layer capacitor is charged and charging is discontinued if the terminal
voltage of the electric double layer capacitor detected by the terminal
voltage detection means during charging control reaches the fully
charged set voltage. In example embodiments, charging control of the

ChER &gy /ARharding Eirctiitis herformed SaY fiatthe BRettid dotible e
e 118¥EL capaciionis charged It ine yoligge, generated ap the DE,capacitor

exceeds the charging set voltage and charging thereof is discontinued i
getherterminalnvel@geof the electie dauble-tayer sapasitor-detected by the

terminal voltage detection means during charging control reaches the
voOlully Thai§EQ Skt VBItEGE NSO THE tEFRinER S/ cHageXB it eSElEclifc: d6dBle

layer capacitor can b aintained at ng more than. the fully charged set
CtageIand 56 protecion SgaiReCovEIARATIIAG Y 1HE electi doube

pelayer-gapacitoncan, he aghieved axtending thedife 5;@}&&6 &legkricdouble
layer capacitor and avoiding deterioration of its performance. In the case

chefrdischarge controlialgola ditagendropuset véltade of the atedtricdouble
ot D ot ey ] o e S e e the
terminal voltage detection means during charging control
reaches the fully charged set voltage.

In example embodiments, charging control of the
charging/discharging circuit is performed such that the
electric double layer capacitor 1is charged if the wvoltage
generated on the DC capacitor exceeds the charging set
voltage and charging thereof is discontinued i1f the terminal
voltage of the electric double laver capacitor detected by
the terminal voltage detection means during charging control
reaches the fully charged set voltage, so the terminal
voltage of the electric double layer capacitor can be
maintained at nc more than the fully charged set voltage and
S50 protection against overcharging of the electric double
layer capacitor can be achieved, extending the life of the
electric double layer capacitor and avoiding detericration
of its performance.

In the case of discharge control also, a voltage drop set

voltage of the electric double layver capacitor is

i1



terminal voltage of the electric double layer capacitor detected by the
terminal voltage detection means during discharge control has reached
the voltage drop set voltage, so the terminal voltage of the electric double
layer capacitor can be maintained at above the voltage drop set voltage
so making it possible to protect the electric double layer capacitor from
over discharge; likewise, the life of the electric double layer capacitor can

1 she extended and deferioration,of s performancs. ayaided. () o elevator

control device in example embodiments has a construction wherein
t eeharging/edischaggingrcuwrent: deteation meansdhat detectsphe itor
charging/discharging current of the electric double layer capacitor is

defeptHet Cprovided, difd A BtiditicH, ‘@S the'eh&ginglaiseharging Edhttol

51 762ns At least a sunent instiletion value.in, tespect of the electric double
layer capacitor’is set, and wherein charging/dis ﬁargmg conirol is

scperfermedofihe eharging/dischargingthergircyitinorder te perform
charging/discharging of the electric double layer capacitor such that the

caglharging/disthabgingecutfentidsteafe by tife Crargingfdisehargitg EaiFrent

vo %%‘?Cgoé‘om%%@z‘fo'r}f’éd%%X;Vs“{kfgePée'sfat€é§£[f”%ﬁ%s”eli%'é’{‘r‘§t%'“ sible
iS way, charglng?dlsch rging can bée poro uced using a cufrent value

1:846h that greatast efligiency is achienedder the: eleglric.]2 double layers
capacitor and/or charging/discharging circuit.

the electric double layer capacitor can be extended and

deterioration of its performance avoided.

{7) An elevator control device in example embodiments
nas a construction wherein charging/discharging current
detection means that detects the charging/discharging
current of the electric double layer capacitor is further
provided, and, in addition, as the charging/discharging
control means at least a current instruction wvalue in
respect of the electric double layer capacitor 1is set, and
wherein charging/discharging control is performed of the
charging/discharging the circuit in corder to perform
charging/discharging of the electric double layer capacitor
such that the charging/discharging current detected by the
charging/discharging current detection means coincides with
the pre-set current instruction wvalue; in this way,
charging/discharging can be produced using a current value

such that greatest efficiency is achieved for the electric

12



Also, an excessively large current exceeding the current instruction value
cannot flow in the electric double layer capacitor, so this contributes to
overcurrent protection of the electric double layer capacitor and
charging/discharging circuit. It should be noted that, instead of the current
instruction value described above, it would also be possible to adopt a
construction wherein a charging limiting value larger than the current

dé'%%ﬁ%?tio yalue.and a discharging. limiingvalue are. set. S, that, when,
charging/discharging current increases beyond the charging limiting value
aDfodisghargingdimiting walue g the: ehargingldischarging: gurent thex
charging/discharging circuit is controlled so as to limit the
iphargingldischarghty earent. 1Althis waythecontribution t6oveFeurrérRe”

Cgrote.ctlon of the electric dgub%e layer capacitor and ch rgénr?{dlsch%gmgf

a
il carr likéwist Be athisved: ii Fﬁﬁhg}fearncgffei/%?or ontrol device i

¢ RXample: @H?PQ&BKBS’I%S may.be JQEQ%&E&V@%‘E‘W@%@&%?HE%harging
connected in series with the electric double layer capacitor or in series

cimthethe charging/discharging circuit and. that breaks short-circuit current
discharged from the electric double layer capacitor in the event of a

shottcitEdt fabIP Bf ROMRGCtira element 81 the Enafgingifisiidrging
incétgﬂgcgigome{}%q)ﬁg]%ﬁ%% Lti%oeséit?ilgggé),roge&t y&%f&?%ﬂ% cgqygl%o ssible
to adopt & construction wherein a charging limiting value
larger than the current instruction value and a discharging
limiting value are set, so that, when charging/discharging
current increases beyond the charging limiting wvalue or
discharging limiting value of the charging/discharging
current, the charging/discharging circuit is controlled .so
as to limit the charging/discharging current. In this way, a
contributicn te overcurrent pfotection of the electiric
double layer capacitor and charging/discharging circulf can
likewise be achieved.

{8) Further, an elevator control device in example
embodiments may be further provided with a fuse circuit
connected in series with the electric double layer capacitor
or in series with the charging/discharging circuit and. that
breaks short-circult current discharged from the electric
double lavyer capacitor in the event of a short-circuit fault

of a structural element of the charging/discharging circuit,

13
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layer capacitor from excess short-circuit current. Brief description of the
drawings 5 Figure 1 is a layout diagram of a conventional elevator control
device; Figure 2 is a layout diagram showing an embodiment of an
elevator control device according to the present invention; Figure 3 is a
timing chart given in explanation of 10 charging/discharging control
operation produced by a charging/discharging control circuit as shown in
eneEidre 2, Figure 4is aJayout diagram showing.g further gmbodiment of
AN elevator control device accordlngptot e present invention; 15 Figure 5
1aviS2 layoMt diagram-showingyet adfuither .ambaodiment of antelevator
control device according to the present invention; Figure 6 is a layout
diagram showing yet a further embodiment of an elevator control device
according to the 20 present invention; Figure 7 is a layout diagram in
whiked edanmtr bR oPEigERE S BFRIEREIR 6 is added to the layout of
Figure 2; Figure 8 is a layout diagram showing yet a further embodime
oféﬁﬁre?/a%orléoﬁatro ad%?)l@é é%"c%%éﬁné t%?thél fé %}Téesneﬁ?ﬁlv%%nti%%?i]i £
corfigre 8g§,_§cl@yout di_agram showing an emquiment of an elevator
control device according to the present invention;
Figure 2 is a layout diagram showing an embodiment of an

elevator control device according to the present invention;
Figure 3 is a timing chart given in explanation of

charging/discharging control operation preduced by a

charging/discharging control circuit as shown in Figure 2;
Figure 4 is a layout diagram showing a further

embodiment of an elevator control device according to the

‘present invention;

Figure 5 is a layout diagram showing yet a further
embodiment of an elevator control device according to the
present inventicon;

Figure 6 is a layout diagram showing yet a further
embodiment of an elevator control device according to the
present invention;

Figure 7 is a layout diagram in which the constructilon
of Figure 5 and Figure 6 is added to the layout of Figure 2;

Figure 8 is a lavout diagram showing yet a further
embodiment of an elevator control device according to the

present invention;
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Figure 10 is a voltage waveform diagram given in explanation of the
charging/discharging control operation of 5 the charging/discharging
control circuit shown in Figure 9; Figure 11 is a layout diagram showing
yet a further embodiment of an elevator control device according to the
present invention; Figure 12A and 12B are voltage and current waveform
10 diagram is given in explanation of the charging/discharging

cormencement anifgiieﬁﬁif)a@%@l%h%@m o/qischaraing reontral s an
circuit shown in Figure 11; Figure 13 is a layout diagram showing yet a

e1dvither embedimentof ancelevator ¢ontiok-deviee ageerding:toitheed5ion;
present invention; Figure 14A and 14B are voltage and current waveform
didgrams gh@niin exprandtioreofthecharging/tisthairgingven in
commencement control performed by the charging/discharging control

e Relretiit SotrPih Eigré 13790 Rigute (8 % 4 y8ut diagrar sHowiRg &*" ©F
enduriper embod msesgﬂgeyﬁg'%%tgﬁﬁgrﬂtr%'&eyeeca%oggmgm the ure o

glng 1
presentinvention; Figu is a voltage waveform diagram given in

explanatiomaf discentinuanee of charging freduced Ry thes 2Burther

charging/discharging control circuit shown in Figure 15; 15 Figure 17 is a

entvoltage waveforn didgraatgivendn texplanatiorref theaiscontinuanceof

discharging produced by
present invention;

Figure 12A and 12B are voltage and current waveform
diagram is given in explanation of the charging/discharging
commencement control performed by the charging/discharging
control circuit shown in Figure 11;

Figure 13 is a layout diagram showing yet a further
embodiment of an elevator control device according to the
present invention;

Figure 14A and 14B are voltage and current wavefornm
diagrams given in explanation of the charging/discharging
commencement control performed by the charging/dischafgipg
control circuit shown in Figure 13;

Figure 15 is a layout diagram showing a further
embodiment of an elevator control device according to the
present invention:;

Figure 16 is a voltage waveform diagram given in
explanation of discontinuance of charging produced by the

charging/discharging control circuit shown in Figure 157
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the charging/discharging control circuit shown in Figure 15. Figure 18 is a
layout diagram showing yet a further 5 embodiment of an elevator control
device according to the present invention; Figure 19 is a layout diagram
showing yet a further embodiment of an elevator control device according
to the present invention; and 10 Figure 20 is a layout diagram showing
yet a further embodiment of an elevator control device according to the

present invention. Best toadeefo& guttipog theéq\éengg)n intl% g;{actige 15
Endtithehts PtHe preseht fhvantion are dedéibed below with reference

explihe drawings. Fgure 2 is aayout diagram shawing,an embodiment.af oy

an elevator control device according to the present invention. In this

t he Figuie oparts that @re the same-as oo equivalent to 204kese of Figyured 15.
are described by being given the same reference symbols. This elevator
cénolmevice tomprises adriveleemisl syswerhthal Sipdliesretufed
drive power in the same way as in Figure 1 and a roped e|evator thail

enbpgdgeihd fowers & 25 usiengerEdge 14 tling diVe Boiwer fon thid ®

predsg\éeccggt_\g IH%X%@’m. 16 This drive con_tr_ol syste_m comprises a
commercial AC power source 1, a rectifier circuit 2 that converts the AC

Figure 19 is a layout diagram showing yet a further
embodiment of an elevator control device according to the
present invention; and

Figure 20 is a layout diagram showing yet a further
embodiment of an elevator control device according to the

present invention.

Rest mode for putting the invention into practice

Embodiments of the present invention are described below
with reference to the drawings.

Figure 2 is a layout diagram showing an embodiment of an
elevator control device according to the present invention.
In this Figure, parts that are the same as or eguivalent to
those of Figure 1 are described by being given the same
reference symbols.

This elevator control device comprises a drive control
system that supplies required drive power in the same way as
in Figure 1 and a roped elevator that raises and lowers a

passenger cage 14 using drive power from this drive control

system.
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power from this commercial AC power source 1 to DC power, a DC
capacitor 3 that smoothes the DC power obtained by the 5 conversion
process performed by this rectifier circuit 2, an inverter 4 that supplies the
DC power smoothed by this DC capacitor 3 to a motor 11 after
conversion to AC power of the required frequency, a resistance chopper
18 that is connected in parallel with the DC capacitor 3 and that 10

digsipates power as heaf, an eleciric.double Jayer.capagifor 21 thatds
likewise connected in paraﬁgl" with the D% capacitor 3, a voltage detection
powBifCUit,22 that detectsdhe ; terminal veltage of this elecitie detble leyer Ac
capacitor 21 and a drive control unit 5 that controls the inverter 5 in 15
powaecdidance with a prescribealspeedinstructioniand the speéd ofrotation?
of the motor 11, and that operates the resistance chop:'fer 18 as recku?i]reed.

DC Theefedife ddublihyEReasaditor TerefrréPtiFabsbe d Bedevide
connected in parallel with the D itar 3 Q [ ,
conﬁrg\ﬁﬁj %.IP] aggg‘ﬁoeasstgtl\év%rgo% e% %&Z%Ih%rs %Sé %l%?g%“%%q B(‘)L\ée 2, an

1 apacitance IS considerably larger than that of
in i DE canacitor 3.and having, thesfungtion of stesinerelactsicat energye
that is capable of being charged and discharged with a large current in
capah extsemely-shart tioe £ ansegiieatly csinve tirel 25 efectidstaticrer of
capacitance of the electric double layer capacitor 21 is extremely large, it
thes capablkest 7 aee@nating ﬁ%&ﬁ@él%ﬂéiﬁoﬁh@%@énér%tégi‘%mﬂe? from

connected in parallel with the DC capacitor 3 and that
dissipates power as heat, an electric double layer capacitor
21 that is likewise connected in parallel with the DC
capacitor 3, a voltage detection circult 22 that detects the
terminal voltage of this electric double layer capacitor 21
and a drive control unit 5 that controls the inverter 5 in
aécordance with a prescribed speed instruction and the speed
of rotation of the motor 11, and that operates the
resistance chopper 18 as required.

The electric double layer capacitor 21 referred to above
is a device connected in parallel with the DC capacitor 3 as
described above, having an electrostatic capacitance that is
considerably large: +han that of this DC capacitor 3 and
having the function of storing electrical energy, that is
capable of being charged and discharged with a large current
in an extremely short time. Consequently, since the
electrostatic capacitance of the electric double layer

capacitor 21 is extremely large, it is capable of
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the motor 11 and the DC voltage generated on the DC capacitor 3 is
governed by the terminal voltage of the electric double layer capacitor 21.
5 The roped elevator described above comprises a motor 11, a rope 13
wound onto a winding drum 12 connected with the rotary shaft of this
motor 11, a passenger cage 14 suspended at one end of this rope 13 and
a balancing weight 15 suspended at the other end of the rope 13. 10

Next, the operation of the_elevator control device as _above will be
e e T TR SCL 1 Eihe s, St SSeaT L haeaE For

£ heCALS the hassenger cage 1410 ryn with,a presciibed speedpwhen the

passenger cage 14 is ascending in a condition close to full or when 15
capdeseending insaconditipaclpse to empiyrpoweredapergtion fisthe
conducted in which power generated in the order: commercial AC power
elesturte KavkdfidraienitzpadGteapaditor 3 -, inverter 4 is supplied to
the motor 11. In contrast, regenerative operation is performed when the

28'asEERGST Cage’ 1476 dBSEETdiRG tn AoRTIIOREIbSE T ful B IS 1
= AR0enfing 0.3 ondition.clase da emRly, 5iNge e, passender gage 14ds

in"a condition in which it can run by itself, so power generated in the
rotQrersmetar blr-. inveyters dds applied g ihesB&yeapacitos 41 25ddewevielsd

~ when power regenerated by the motor 11 is generated during
at regenerativefoparatiomopurrént B flowspaBancing weight 15
suspended at the other end of the rope 13.

Next, the operation of the elevator control device as
above will be described with reference to Figure 3.

Since, typically, it is necessary to cause the passenger
cage 14 to run with a prescribed speed when the passenger
cage 14 is ascending in a condition close to full or when
desceﬁding in a condition close to empty, powered operation
is conducted in which power generated in the order:
commercial AC power source 1 - rectifier circuit 2 - DC
capacitor 3 — inverter 4 is supplied to the motor 11. In

contrast, regenerative operation is performed when the

passenger cage 14 is descending in a condition close to full

. or is ascending in a condition close to empty, since the

passenger cage 14 is in a condition in which it can run by
itself, so power generated in the order: motor 11 - inverterr
4 is applied to the DC capacitor 4.

However, when power regenerated by the motor 11 is

generated during regenerative operation, current 10 flows:
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motor 11 - inverter 4 -. rectifier circuit 2 to the DC output line, but since

this current is blocked by the rectifier circuit 2 so that it cannot flow into

the commercial AC power source 1, the current Ic flows into the electric 5

double layer capacitor 21 i.e. the regenerated power is accumulated in

the electric double layer capacitor 21, raising the terminal voltage Vc. The

terminal voltage of the electric double layer capacitor 21 is then detected
mo ttc)Xf.t el VB ltla;q\?edret!%%tioép Eircrl.Jit %% P {l drdec“i/ %rcetg i 0 tge.tdé ivtehlo Bentcgglltput

unit 5. In this drive control unl?%, a vo?tage corresponding to the rate

- 1inoltage-ofthe elegtricdoyble layer capaeitonal; is set beforehand-as the

operating voltage of the resistance chopper 18 and the terminal voltage of
¢itheialectriscdauble 15dayemeapacitos @ lidetected hythenoitage det€ction

circuit 22 is compared with the operating voltage of the resistance
powhophat 1 when-the slestirdoutste fayer tapaéiforPEhad dheen: ©

charged up to the rated voIEalge, the drive control unit 5 %erforms control

oY ki e Self- 3T ISRInG eldment 1820 EGitlthg the resistance
acSHAPPSE LS qn: A%,8 result.heelecliie doyble dayer capaciten 21 is

protected from overcharging since, due to the voltage exceeding the
rafatedy vattageofithe glectdc tdeyblelayerbapasiton?iaa resistanee of the

chopper current Ir flows in the resistance 25 chopper 18 and power is
el aligsipatetad heat. a¥g T capacitor 21 is then detected by the
voltage detection circuit 22 and delivered to the drive
control unit 5.

Tn this drive control unit 5, a voltage corresponding to

the rated voltage of the electric double layer capacitor 21
is set beforehand as the operating voltage of the resistance
chopper 18 and the terminal ﬁoltage of the electric double
layer capacitor 21 detected by the voltage detection circuit
22 is compared with the operating voltage of the resistance
chopper 18; when the electric double layer capacitor 21 has
been charged up to the rated voltage, the drive control unit
5 performs control to turn the'self?extinguishing elemerit 16
constituting the resistance chopper 18 on._As a result, the
electric double laver capaéitor 21 is_protected from

overcharging since, due to the voltage exceeding the rated

voltage of the electric double layer capacitor 21, a

resistance chopper current Ir flows in the resistarice

chopper 18 and power is dissipated as heat.
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It should be noted that, when the electric double layer capacitor 21 is
accumulating regenerated power, the terminal voltage of the electric
double layer capacitor 21 is larger than the rectified voltage produced by
the rectifier circuit 5 2 of the AC power source 1, so the current Is from the
AC power source 1 is blocked by this rectifier circuit 2 and so cannot flow
to the electric double layer capacitor 21. Consequently, during subsequent
paowered operation of the, motor 11, all of the power of the powered
oot o 16 TGk LT SuBIE o (o St QO faybP ="
caS@PRCOr 21 until the terminal voltage of this electric, double 1ayer o yi na1
capacitor 21 is gradually decreased by discharge of the electric double
volayerecaracitos 241 ¥hen all obthel regenesated powertaccumulatedlin the r
15 electric double layer capacitor 21 has been discharged, the terminal
thamplthge ofeké efdctfic dolbholayer eayasitor 21 bbeomesidwerthanitheuit
rectified voltage of the AC power source 1 and dischar%Se ggeration is

2 Shefely discBitiifiied Withthis diSCoritiuance e tischarge *0 2¢

po?PEration. 2,29 current I3 flawsy commercial AC;pquer squrce .- :Ee%ﬁlﬂ? Mso

circuit 2 -. DC output line and supply of power to the motor 11 from the
cacostmencial AG powerseuree ddsdhereby continueghwithout-abreak.

Consequently, with an embodiment as described above, by 25

cobmesting antlgctrididouble fayes capavitonZiveflafgereleetiostatiof the
meg&pa%i{%n%e ?Cgogstt{llg %%v?g)trplgf"nghg tggwered operation of this
motor 11 is supplied from the electric double laver
capacitor 21 until the terminal voltage of this electric
double layer capacitor 21 is gradually decreased by
discharge of the electric double layer capacitor 21.

When a2ll of the regenerated power accumulated in the
electric double layer capacitor 21 has been discharged, the
terminal voltage of the electric double layer capacitor 21
becomes lower than the rectified voltage of the AC power
source 1 and dischargé operation is théreby discontinued.
With this discontinuance of the discharge operation, a
current Is flows: commercial AC power source 1 — rectifiex
circulilt 2 - DC output line and supply of power to the motor
11 from the commercial AC power scurce 1 is thereby
continued without a break.

Consequently, with an embodiment as described above, by

connecting an electric double layer capacitor 21 of large

electrostatic capacitance across the DC output line of the
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20 rectifier circuit 2 i.e. in parallel with the DC capacitor 3, practically all of
the regenerated energy generated by the motor 11 can be stored on the
electric double layer capacitor 21 and can be re-used by discharging this
stored 5 energy when the next powered operation of the motor 11 takes
place. Also, due to the provision of the resistance chopper 18 and electric
double layer capacitor 21, with the operating voltage of the resistance

er 18.set to the rated 1Q volta eo the electric double_ laye
reCéczaalp%g‘;_’\tor o1t e el‘3 tfi¢ double r%yer cgp:iltor%l C%‘n bég proé:egfsle%llft S 3

pra%\@eaqrgwgﬁmcgfth@r!@s'%aﬁkcﬁ ghopner 18ds qutomatically. gpgrated .

when the terminal voltage of electric double layer capacitor 21
mo treaches the ratedswltage. 4b Figured isca fayout diagramishowing a
further embodiment of an elevator control device according to the
cappresEatinventon. InARiSRIglfe, perts Whicharelthe $hnte dr eyuivaterstd
to those of quéjre 2 are %iven the same reference_numerals and for

eNSTKel A6ThiEATISETHbtBR B haréBi Tha raaders réfrdlitbFigare 52keS

1 £his embodiment, in addition to the construction shown in Figure 2, a
switch 23 is connected in series with the electric double layer capacitor
2 1kthjs swiich @3- meerg not pravided,therelectds double-layer eapagitors

21 25 would be constantly connected in parallel with the DC
and electric double layer capacitor 21, with the operating
voltage of the resistance chopper 18 set to the rated
voltage of the electric double layer capacitor 21, the
electric double lavyer capacitor 21 can be protected from
overcharging since the resistance chopper 18 is
automatically operated when the terminal voltage of the
electric double layer capacitor 21 reaches the rated voltage.

Figure 4 1s a layout diagram shoWing a further

embodiment of an elevator control device according to the
present invention. In this Figure, parts which are the same

or eguivalent to those of Figure 2 are given the same

reference numerals and for further detailed description

thereof the reader is referred to Figure 2.

In this embodiment, in addition to the construction
shown in Figure 2, a switch 23 is connected in series with
the electric double layer capacitor 21. If this switch 23
waere not provided, the electric doubkle layer capacitor 21

would be constantly connected in parallel with the DC
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21 capacitor 3 and a condition would be produced in which DC voltage
was thereby constantly applied. Accordingly, as the switch 23 is
connected with the electric double layer capacitor 21, the drive control
unit 5 5 performs on control of the switch 23 during normal operation, but,
when the elevator cage is stopped, performs off control of the switch 23,
when the electric double layer capacitor 21 is not used. Consequently,
camathithis-emhbadiment; bydperfarming offd 10 coptrotiotthe switchn23 mwhen
the electric double layer capacitor 21 is not used, when the elevator cage
vold-eRppeds the eféktic doublefayer capaditor 21 can be electrically

isqlated fram the DC voltage of the DC capacitor 3, thereby making it
pgggfﬁ?éf o Ipﬁl?getl:?é’nt %%cﬁhgnég %Fﬁ%iaze%nté of T8'5IE&HE Shs ik Bt Eaused

1 by the DG yoliage accumulated on the electrig double. Jayer capacitoy, 21, ¢

Figure 5 is a layout diagram showing yet a further embodiment of an
pe elevater eonteeldemice agcordingsieitbenpreseatinvention Ha-Lhisdpgur: ion,
parts which are the same 20 or equivalent to those of Figure 2 are given
buthe ghfie Foferedcy AlimeralsEndifor firtmrtbtailed: desoriptionf theredf ol
the reader is referred to Figure 2. In this embodiment, in addition to the

Of ChRStra&tdrT shown IMERUFE'3, & Sifidicha?ging Gretift ot 2gapacitor

51 cggg{g{pg@&(\/jtch 24 and resistance 25 connected in

Consequently, with this embodiment, by performing off
control of the switch 23 when the electric double layer
capacitor 21 is not used, when the elevator cage is stopped,
the electric double layer capacitor 21 can be eiectrically
isolated from the DC voltage of the DC capacitor 3, thereby
making it possible to prevent occurrence of incidents of
electric shock etc caused by the DC'voltage accumulated on
the electrié double laver capacitor 21.

Figure 5 1s a layout diagram showing yet a further
embodiment of an elevator control device according to the
present invention. In this Figure, parts which are the same
or.equivalent to those of Figure 2 are given the sane
reference numerals and for further detailed description
thereof the reader is referred to Figuré 2.

In this embodiment, in addition to the construction
shown in Figure 2, an initial charging circuit 26,
comprising a switch 24 and resistance 25 connected in

parallel, is connected in series with the electric double
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parallel, is connected in series with the electric double 22 layer capacitor
21. Specifically, the drive control unit 5 of this device delivers an off
control signal when current is passed from the commercial AC power
source 1, putting the switch 24 of the initial charging circuit 26 into the off
5 condition and connecting the electric double layer capacitor 21 with the
commercial AC power source 1 through the resistance 25. As a result,
DC power rectified by passage . through the rectifier. circuit 2 is_supplied
8 RS Her Gl AG Sob ShobrL B8 oraculy e e 10 ©
ot elgetticdopble layer capasitan2l with-aeurrent restictad Jyethecurrent
resistance 25. After the lapse of a predetermined prescribed time after
is qommencément ofipassage ot carreRCby dhe commercial AC poweing the
source 1, the drive control unit 5 delivers an on signal, turning the switch

sWig/eHn 24nd 15 'donnetiifng e elethic Bouble Tayericapacitdi-21 i paraffel

with the DC capacitor 3. With this embodiment, on cammencement of .
OTSsshgR O Ute 5y e SorAe ST AL Bower Shthige 1 13 eleds +£°7
21 dpuble fayer Capaciton; 21 isgradually charged.un by the RG, 20power
from the commercial AC power source 1 rectified by the rectifier circuit 2
re Wit aretirent restactedrays ther resistanee<2b, sedloiv ok tushycursentdnto
the electric double layer capacitor 21 from the commercial AC power
thisousde Twhare tHel édisacitor 22498 hot fully chsipged edn’oeom the

commercial AC power source 1 and gradually charges the
electric double layer capacitor 21 with a current restricted
by the resistance 25. After the lapse of a predetermined
prescribed time after commencement of passage of current by
the commercial AC power scurce 1, the drive control unit 5
delivers an on signal, turning the switch 24 on, and
connecting the electric double layer capacitor 21 in
parallel with the DC capacitor 3.

With this embodiment, on commencement of passage of
current by the commercial AC power source 1, the electric
douple layer capacitor 21 is gradually charged up by the DC
power from the commercial AC power source 1 rectified by the
rectifier circult 2 with a current restricted by the |
resistance 25, so flow of rush current into the electric
double layer capacitor 21 from the commercial AC power
source 1 when the capacitor 21 is not fully charged can be
avoided, thereby protecting the electric double laver

capacitor 21 from rush current, making it possibkle to extend
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25 avoided, thereby protecting the electric double layer capacitor 21 from
rush current, making it possible to extend 23 the life of the electric double
layer capacitor 21 and preventing deterioration of its performance. Figure
6 is a layout diagram showing yet a further embodiment of an elevator

control device according to the 5 present invention. In this Figure, parts

which are the same or equivalent to those of Figure 2 are given the same
reference numerals and far further %gtailed descrigtion therezo{ tge (rieader

thes bafetredito Figule 3 in this eRtotiment $i additioh 16 the constilction
orexL8RQWN inFigure 2, 4 qurrentbreaker cirquit 2.7 such as for example a

fuse Is connected in series with the electric double layer capacitor 21.
This gurent bieaker cirgyit 27d paevents inflaw abcyreentdo the efeatric
double layer capacitor 21 by breaking the current by for example melting,
enkiGiiftieercuréntof thecoletivic double tdy et edpaciteraZio deomese the
excessive. Consequently, with this embodiment, if a short-circuit fault

Prstifs e DELhpatitor Biot ilvértér, thé ShdrY BtClitAg Sutrdht Same
or foYng IR fbe eleqiie double laygl, 20 capaglogl s brpken. making I
possi

e to prevent consequentialdamage, such as failure of the electric
re €orble: dayerGanaciios g4, inthecasenefia sheri-ciredit fault: Figweohis a

diagram given in explanation of yet a
thereof the reader is referred to Figure 2.

In this embodiment, in addition to the construction
shown in Figure 2, a current breaker circuit 27 such as for
example a fuse is connected in se;ies with the electric
double layer capacitor 21. This current breaker circuit 27
prevents inflow of current to the electric double layer
capaciter 21 by breaking the current by for example melting,
if the current of the electric double layer capacitor 21
becémes excessive.

Consequently, with this embodiment, if a short-circuit
fault occurs in the DC capacitor 3 or inverter 4, the short-
circuiting current flowing into the electric double layer
capacitor 21 is broken, making it possible to prevent
consequential damage, such as failure of the electric double
layer capacitor 21, in the case of a short-circuit fault.

Figure 7 is a diagram given in explanation of yet a
further modified example of an elevator control device
according to the present invention. More specifically, it is

a layout diagram of a combination of Figure 5 and Figure 6.
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further modified example of an elevator control device 25 according to the
present invention. More specifically, it is a layout diagram of a
combination of Figure 5 and Figure 6. 24 This embodiment is a
construction in which an initial charging circuit 26 and a current breaker
circuit 27 that breaks inflowing overcurrent is connected in series with the
electric double layer capacitor 21. As a result, on 5 commencement of
passage of cusrent from the commercial AC pawer source 1, DC powey
e By LA tisugh T TEey SHEL S o s
chaGumercial AG power seurge 4, andsgradyally, gharges,the glectric doyble

layer capacitor 21 with a current restricted by the resistance 25. 10 After

 brehedapse dbaipredetermined presciibeddime: after commencement oh the

passage of current by the commercial AC power source 1, the switch 24
el 48 tuRfediondshnktting thereletiredolble fa§er cafacitcr 210 parallel

with the DC cagacitor 3. 15 When the elgc ic doqctpﬁ Ia%:yer catpacitﬂr %% is
COMEEHHETHES \in par&ifel Wil this DT E&5ACior 37 a“short-&ircuit fad

polEeULs in-the BC %@3%%@ qrdpyererd, this shart-cireuit,current trigs.to

flow into the electric double layer capacitor 21, but when this overcurrent

reds getected; 2@ the short<cireujtcLirkent ix-brokehanddnflewof shor: power

circuit current into the electric double layer capacitor 21 can thereby be
sogregentegnd gradually charges the electric double layer
capacitor 21 with a current restricted by the resistance 25.
After the lapse of a predetermined prescribed time after
commencenent of passage of current by the commercial AC
power source 1, the switch 24 is turned on, connecting the
electric double layer capacitor 21 in parallel with the DC
capacitor 3.

When the eleciric double layer capacitor 21 is §Oﬁnected
in parallel with this DC capacitor 3, if a short-circuit
fault occurs in the DC capacitor 3 or inverter 4, this
short-circuit current tries to flow into the electric double
layer capacitor 21, but when this overcurrent is detected,
the short-circuit current is broken and inflow of Qhort—
circuit current into the electric double layer capacitor 21
can thereby be prevented.

Consequent;y, with the embodiment described above, the
electric double layer capaciter 21 1is protected from rush.

current on commencement of passage of current by the

commercial AC power source 1 or short-circuit current
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Consequently, with the embodiment described above, the electric double
layer capacitor 21 is protected from rush 25-current on commencement of
passage of current by the commercial AC power source 1 or short-circuit
current 25 produced by short-circuit faults of the DC capacitor or inverter
during normal operation; furthermore, power regenerated by the motor 11
can be reliably stored on the electric double layer capacitor 21 and can

oo 51231200 by S discharaing s stored sperqy.on e gextacasion o

‘operation. Figlre 8 is & layout diagiam showing yet a further

i nvEMbadiment of an glevator,contrel deyice-acaordingdedhe cpresent
invention. 10 This embodiment is a construction in which in for example

regtheeanstruciipn-ofFigure:2, the RErcapacitend athayissconreettec actoss
the DC output lines of the rectifier circuit 2 is deleted and the function of

el etiflg DC deapalitol 346 yiverPiothedlectic AdtblefayBF cafadiftid15 91,

~ This electric double layer capacitor 21 is fully capable of coping wi

di spihgiedd ERARing/discHarding %%e?é‘[io%léonsgé{ forig a8 ﬁ?"eogwﬁching

powfrg%e% of the jnverter 4 is not more than a few kHz, it can substitute
for the Vo tage 20 smoothing function that would otherwise be performed

by the RRCecapaciton 3 anstasiaagsuth thenbEicapagitor 3 canrhder
embodiment of an elevator contrel device according to the
present invention.

This embodiment is a construction in which in for
example the construction of Figure 2, the DC capacitor 3
that is connected across the DC output lines of the
rectifier circuit 2 is deleted and the fuﬁction of this BC
capacitor 3 is given to the electric double layer capacitor
21.

This electric double layer capacitor 21 is fully capable
of coping with high-speed chaxging/discharging operation, Sso
so long as the switching freguency of the inverter 4 is not
more than a few kHz, it can substitute for the voltage
smoothing function that would otherwise be performed by the
DC capacitor 3 and as a result the DC capacitor 3 can be
deleted.

Accordingly, with such a construction, the number of
components can be reduced by deleting the DC capacitor 3.

in this embodiment, the presence of a transformer or

distribution line {(or wiring) impedance between the
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deleted. Accordingly, with such a construction, the number of
components can be reduced by deleting the DC capacitor 3. 25 In this
embodiment, the presence of a transformer or distribution line (or wiring)
impedance between the 26 commercial AC power source 1 and rectifier
circuit 2 is envisioned and the impedance thereof is represented in the
Figure as L. In this elevator control device, there are provided a 5 drive

control system that supplies the required drive.power and a t. :
COTISUASF thel ralR8X S OWETS the passanger aage using the drive Sower
endrom this drive.canteol system i dhe same,way asinhiguenk dn additions
a charging/discharging control system is provided. 10 This drive control
rigysten somprises a commercial AC power source 1, impedance L of the
distribution line (wiring) or transformer, a rectifier circuit 2 that converts
thd AC-powet hort Hie cormidielal ACY pefer §86rce PHFDEr Ponkida 2
DC capacitor 3 that smoothes the Dﬁlgower obtained 15 by conversion

dr DRfofinBE By thetratifier Grcuity Pan ifvertet 4 that converts fhe D& e ™
anROWer smoothed by his D, capagitar3 (5, ACIRAWETOfHNE requited ge r

frequency and that supplies this power to the motor 11, and a drive
cagentiel: Hpit Shthad eontrofscthernverer 4 in accordarce with:2(0 pregetibed in
speed instructions and the rotational speed of
the same way as in Figure 1; in addition, a
charging/discharging control system is provided.

This drive control system comprises a commercial AC
power source 1, impedance L-of the distribution line
(wiring) or transformer, a rectifiexr circuit Z that converts
the AC power from the commercial AC ﬁower source 1 to DC
power, a DC capacitor 3 that smoothes the DC power obtained
by conversion performed by the rectifier circuit 2, an
inverter 4 that converts the DC power smoothed by this DC
capacitor 3 to AC power of the réquired frequency and that
supplies this power to the motor 11, and a drive control
unit 5 that controls the inverter 4 in accordance with
prescribed speed instructions and the rotational speed of
the motor 11, so as to output AC power of frequency in
accordance with the speed instructions.

The charging/discharging control system described above
comprises a charging/discharging circuit 20 comprising
charging/discharging centrol elements 28, 28 such as a

plurality of self-extinguishing elements connected in
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the motor 11, so as to output AC power of frequency in accordance with
the speed instructions. The charging/discharging control system described
above comprises a charging/discharging circuit 20 comprising 25
charging/discharging control elements 28, 28 such as a plurality of
self-extinguishing elements connected in 27 parallel across the DC output
line of the rectifier circuit 2, a DC reactor 29 connected with the common

connection point of the plurality of charging/discharging.control element
parﬁé}%aﬁﬁ%&iﬁn&%ﬁe Plﬁlc?%%g%% ot ch 9BE’C egtlplertiﬁéé%m"sc

of smoothing the POWEr rec y

>, thegectifier irguit 3, an electric dquble layer CABRGILRY 21sdvltagen
detection circuit 22 and a charging/discharging control unit 30. The

poiglectic double layencapacitor 2aseterres) thiahover s aglevicercannected
across the DC output line of the 10 rectifier circuit 2 through the

e 1 egrrargmgldiscRarging ciratit 20 Ahe i pardiiePwith the DT eapacitdrs B¢
having an _electrostatic capacitance of for example 1000 to 10,000 .times

POWRE dapfakity i the DEREpALITor's Afid Halfngthe funciionor Storing-
doaz;?%trifaa%gr}ercq(%/ﬁg&qtgglcagyleaofvjosl_pg'@g charged and discharged with

arge current in an extremely short time. The voltage detection circuit 22
andlescrbed ahoyeidetests: dhe DG ink veltageigenerated in the DC

capacitor 3, which is the voltage across the DC output line of the rectifier

The electric double layer capacitor 21 referred to above
is a device connected across the DC output line of the
rectifier circuit 2 through the charging/discharging circuit
20 and in parallel with the DC capacitor 3, having an
electrostatic capacitance of for example 1000 to 10,000
times the capacity of the DC capacitor 3 and.having the
function of storing electrical energy, that is capable of
being charged and discharged with a large current im an
extremely short time.

The voltage detection circuit 22 described above detects
the DC link voltage generated in the DC capacitor 3, which
is the voltage across the DC output line of the rectifier
circuit 2 and delivers this detected voltage to the
charging/discharging control unit 30. This
charging/discharging control unit 30 has a set charging
voltage and set discharging voltage and compares the DC tink
voltage generated in the DC capacitor 3 detected by the
voltage detection circuit 22 with the aforementioned set

voltages and has the function of charging or discharging
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20 circuit 2 and delivers this detected voltage to the charging/discharging
control unit 30. This charging/discharging control unit 30 has a set
charging voltage and set discharging voltage and compares the DC link
voltage generated in the DC capacitor 3 detected by the 25 voltage
detection circuit 22 with the aforementioned set voltages and has the
function of charging or discharging 28 control of the charging/discharging

circuit 20.when the DC .link voltage goes beyand the limits defined,b
Cw’tf;iggei S8 viE’)rIfi’;lg(és..a Irn%lldle%/tgljry?f asas%"?oWﬁ inX ﬁ@%?éqio?g]ewggtnchqal%nac

11 mxVQltage teferred fo,above ds avoltage;latges dhan dhe yectified voltage
produced by the rectifier circuit 2 of the commercial AC power source 1

volangblewer than the operating voltage of the resistance chopper 18 and
the set discharge voltage is a voltage lower than the rectified voltage 10
prédaée by ahe rectifferdhedit 216f theebiimeéteialtA€ pBivef S8GREE
In a device accordin%to the present inveftion, nq[rmalgl, the Dcéiﬁﬂé

volbRgGe Generdfed ifthd I Tapacitord i Hatectdd By ths Voltage

redEIGQUOR Girouit22 and delivered, 15 {p the charging/discharging conel e
unit 30. As shown in” Figure 10, the charging/discharging control unit 30

com@mpares the PEJink waltage-dategted hy thervaltage defectior reircLit?2
with the set charging voltage, that is larger

voltage of the resistance chopper 18 and the set discharge
voltage is a voltage lower than the rectified voltage
produced by the rectifier circuit 2 of the commercial AC
power source 1.

in a device according to the present invention, normally,
the DC link voltage generated in the DC capacitor 3 is
detected by the voltage detection circuit 22 and delivered
to the charging/discharging control unit 30. As shown in
Figure 10, the charging/discharging control umit 30 compares
the DC link voltage detected by the voltage detection
circuit 22 with the set charging voltage, that is larger
than the rectified voltage produced by the rectifier circuit
é and that is lower than the operating voltage of the
resistance chopper 18 and executes charging control in’
respect of the charging/discharging control elements 28
constituﬁing the charging/discharging circuit 20 when the DC

link voltage exceeds the set charging voltage, so that the

- 1link voltage generated by the DC capacitor 3 charges the

electric double layer capacitor 21.
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than the rectified voltage produced by the rectifier circuit 20 2 and that is
lower than the operating voltage of the resistance chopper 18 and
executes charging control in respect of the charging/discharging control
elements 28 constituting the charging/discharging circuit 20 when the DC
link voltage exceeds the set charging voltage, so that the 25 link voltage
generated by the DC capacitor 3 charges the electric double layer

capacior 21, 29,0159, e Shargngseharaing contal yni 30 when he, .

DC link'vo tage is lower the set arge voltage, which is lower
nc thapithe seetifind veltage.produced ynthes sectiies sirgyit 2, ke 1duling,

powered operation, executes 5 charging control in respect of the
whiclargimgldiselarging: cantraf eteménts28 constttinpgthieced by the

charging/discharging_circuit 20, so that the power accumulated in the
recdiééttier deaplevafercapaditor PAris s A GEF AcrIRRE T outsRCHES

of the rectifier circuit 2 i.e. is discharged to the DC. 10 capacijtor 3..
S Tty Biniot 3T e Ibbue HbodABT He’ Sarigs SoiHe
cod‘ﬂ‘é‘%ﬁ?%‘@@!ﬂfe%@”ﬁl 1243 @@_%%Q Pb_(éh%h%o‘%%g%’l@f@%%% ater

11 during regenerative operation, this increased condition is detected
cifranm the OC 45 linkawoltage generated:inithe REwapascitahd. lethistric

detected DC link voltage is higher than the rectified voltage produced by
douhe Pedtifict CirtBR ZCaNQ ExééedS i scharged across the DC output

line of the rectifier circuit 2 i.e. is discharged to the DC
capacitor 3.

Consequently, although in the above embodiment the
voltage at the inverter input terminal is increased by the
power generated by the motor 11 during regenerative
operation, this increased condition is detected from the DC
link voltage generated in the DC capacitor 3. If this
detected DC link voltage is higher than the rectified
voltage produced by the rectifier circult 2 and exceeds the
set charging voltage, which is lower than the operating
voltage of the resistance chopper 18, reiiable charging of
the electric double layer capacitcr 21 can be performed and,
during powered operation, if the DC link voltage is lower
than the set discharge voltage, which is lower than the
rectified voltage, the power of the electric double laver

capacitor 21 is discharged, making possible re-use of power.
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set charging voltage, which is lower than the operating voltage of the
resistance chopper 18, reliable charging of 20 the electric double layer
capacitor 21 can be performed and, during powered operation, if the DC
link voltage is lower than the set discharge voltage, which is lower than
the rectified voltage, the power of the electric double layer capacitor 21 is
discharged, making possible re-use of power. 30 Two additional
constructignal examples regarding the _control ol{]commencement of

cHatgintfdisEhariing GAPRoW e EseHbEd “Elgare 11 598 TaV8lR did§ram
cor2f A elevator control B device ageording fo the present invention, ., pe

describing an example relating to control of commencemeént of

de £hargiag/discharging. In the embodiment shown in Figure 9, an example
was described in which charging/discharging control of the 10
charging#diddhdrging dirauit 20 Wasyperformieci by ¢hevator control
charging/discharging control unit 30 in accordance with the detected DC

devihks ciage dbBeedby- e YoItasE ettehicn Ciftlit 51 SiHick HRedS the
ex%% iié‘k]fv@itaa%%%er@éat@&igﬁéﬁe PE capacitor 3, and a.get voltage.
W the ' I

ever, In ase 15 of the elevator control device shown in Figure
chddg {Radditionte the vgltage detection circuit 22, there is provided a

current detection circuit 32 that detects the output current of the rectifier

CirtunittZyén thibexamplé shown in Flgure 9, an example was
described in which charging/discharging control of the
charging/discharging circuit 20 was performed by the
charging/discharging control unit 30 in accordance with the
detected DC link voltage detected by the voltage detection
éircuit 22, which detects the DC link voltage generated in
the DC capacitor 3, and a set voltage. However, in the case
of the elevator contrcl device shown in Figure 11, in
additicn to the voltage detection circuilt 22, there is
provided a current detection circuit 32 that detects the
output current of thé rectifier circuit 2; in this example
charging/discharging control of the charging/diséharging
circuit 20 is performed using the DC link wvoltage and the
rectifier circuit output current respectively detected by
the voltage detection circuit 22 and the current detection
circuit 32. |

To describe a concrete example, the voltage detection

circuit 22 detects the DC link voltage generated in the DC

capacitor 3 and delivers this to the charging/discharging
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charging/discharging control of the charging/discharging 20 circuit 20 is
performed using the DC link voltage and the rectifier circuit output current
respectively detected by the voltage detection circuit 22 and the current
detection circuit 32. To describe a concrete example, the voltage
detection 25 circuit 22 detects the DC link voltage generated in the DC
capacitor 3 and delivers this to the charging/discharging 31 control unit

o0, A4S0, e cyrreny detection.cireit 32 defects the utput cuiant of the
rectifier circuit 2 an ikewise delivers this to the ¢ arging/discnarging

de €ORLOI ynit 305 As shown in-Figure 2A; this charging/dischargingang
control unit 30 compares the DC link voltage generated on the DC

11 lcapaeiorid detected tiyithetvoltage detectiomaircuit @2awigh the sethitrol
charging voltage, which is larger than the rectified voltage of the

un gbmifercial AC power source 1 and 10 lower than the operating voltage of

thoi gesilslta‘prcj:e.(%]h%pa;:oel_r1 Jé8, %d c%?ltjr_%ls é%g'l ghag%?%{dissﬁg%igg circuit
30 Such that the DEYifk vo]Itagia charges the dieCHic asune yerg
cofkBPagitor4l itihe DR link voltage exceeds the, setcharging, vpliage. 13,
Furthermore, in the case of a discharge control, as shown in Figure 12B,
+héhechargiag/discharging wentrot unit 30 €compares theleactifiet oicuit rcuit
output current detected by
22 with the set charging voltage, which is larger than the
rectified volitage cof the commercial AC power source 1 and
lower than the operating voltage of the resistance chopper
18, and controls the charging/discharging circuit 30 such
that the DC link voltage charges the electric double layer
capacitor 21 if the DC link voltage exceeds the set charging
voltage.

Furthermore, in the case of a discharge control, as
shown in Figure 12B, the charging/discharging control unit
30 compares the rectifier circuit output current detected by
the current detection circuit 32 with the pre-set discharge
current and.controls the charging/discharging circuit 30
such as to discharge the voltage of the eiectric double
laYer'capacitor 21 if the rectifier circuit ocutput current
exceeds the set discharge current.

With this construction, even in.the case where the
impedance of the distribution line {wiring) and/or

transformer is small, so that there 1s practically no drop

in the DC link voltage as shown by the dotted line in Figure
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the current detection circuit 32 with the pre-set discharge current and
controls the charging/discharging circuit 30 20 such as to discharge the
voltage of the electric double layer capacitor 21 if the rectifier circuit
output current exceeds the set discharge current. With this construction,
even in the case where the impedance of the distribution line (wiring)
and/or 25 transformer is small, so that there is practically no drop in the

122DGliRjoveltage as shewndy He dattechdine in Figurecd2 #2Asn powered
operation of the motor 11, power is discharged from the electric double

dislayer gapaditor2 1 and edart be effedtivelare lusedrby arrangingtodetéed
the rectifier circuit output current and to compare this with 5 the set

candRgn&rigeEirtdiitand &aiGhdto ComAERtaddisehafe"&ntidl Bf the
reci¥IN0APEIAEING ShEU 20, Ty b, ghardinaidipenaging, cantal ot
accordingly. IJ—'lgure Is a layout diagram of an elevator control
thed@Mige acgording Lo the-prasent invention-given;in-10 explagatien of a
further example relating to control of commencement of charging and
di sdlisehargingr s show in fgureat3; this/elévatbe contrgl devica it 20
comprises a current detection circuit 33 that detects the sum of the output

£rogurkéitt GTitRE FaeHtiet ChER 22and 1 5 didchitgé cfteRfEATHRI 1Y -

chayging/disgharging et 20,09 elivers this sty dstacted by
device éccording to the present invention given in
explanation of a further example relating to control of
commencement of charging and dischargiﬁg.

As shown in Figure 13, this elevator control device
comprises a current detection circuit 33 that detects the
sum of the output current of the rectifier circuit 2 and the
discharge current from the charging/discharging circuit 20
and delivers this current sum detected by this current
detection circuit 33 to the charging/discharging control
unit 30. As shown in Figure 1437, in regard to charging
control, this charging/discharging control unit 30 makes a
decision in accordance with the DC link voltage generated in
the DC capacitor 3 detected by the voltage detection circuit
22, but, in regard to discharging control, as shown in
Figure 14B, compares the current sum with a pre-set
discharge voltage and controls the charging/discharging

circuit 30 so as to discharge the power accumulated on the
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detection circuit 33 to the charging/discharging control unit 30. As shown
in Figure 14A, in regard to charging control, this charging/discharging
control unit 30 makes a 20 decision in accordance with the DC link voltage
generated in the DC capacitor 3 detected by the voltage detection circuit
22, but, in regard to discharging control, as shown in Figure 14B,
compares the current sum with a pre-set discharge voltage and controls
the charging/discharging 25 circuit 30 sQ as ischarge the power
el egtdmful ?e%’&ﬁt & 59?39 efettic é%ﬁgleﬁloéyéga%lfcit%}%ﬁfl the Clirrent
e € Ischarge veltage. Consequently, with this
ex%%ggd%?%tgeﬁﬁﬁﬁé impedance gf the distribution line (wiring) and/or
5 transtagnet i smalli sa thatithessisostareely anyvdnopiifi thieeDC link
voltage in powered operation of the motor 11, as shown by the dotted line
impprdigure T4A e detettingthé Lraetitiéreirduftsdput cafentand
~_comparing this with the set discharge current, the chargin /disch%r]gin .
tr %%%mﬁﬁ 195368 4ble B8ttt Gieharge’csitfdl of the 27 9FOF 10
charging/discharging.citgui di e h
th%lgérig %r(‘)qlljb ealla%/%](r?%a%%aci g)?d’ ée%%cg;?léég%e%?g:ﬁéeﬁ?&ed@%&rfﬁé isals
sh@Jaysyt diagramshawinga:further 4&embodimentof ancelevatoy control
device according to the present invention. In this Figure, parts that are the

res@apféer circuit output current and comparing this with the

set discharge current, the charging/discharging control unit
30 is able to perform dischargé control of the
charging/discharging circuit 20, so that the power discharge
from the electric double layer capacitor 21 can be
effectively re-used.

Figure 15 is a layout diagram showing a further
embodiment of an elevator control device according to the
present invention. In this Figure, parts that are the same
as or equivalent to parts in Figure 9 are given the same
reference symbols and the reader is referred to Figure 9 for
detailed description thereof.

in this elevator contrel device, in addition to the
construction shown in Figure 9, a voltage detection circuit
31 that detects the terminal voltage of the electric double
layer capacitor 21 is added. Specifically, there are
provided a first voltage detection circuit 22 that detects
the DC link voltage generated in the DC capacitor 3 and a

second voltage detection circult 31 that detects the
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as or equivalent to parts in Figure 9 are given the same reference
symbols and the reader is referred to Figure 9 for detailed description
thereof. 20 In this elevator control device, in addition to the construction
shown in Figure 9, a voltage detection circuit 31 that detects the terminal
voltage of the electric double layer capacitor 21 is added. Specifically,
there are provided a first voltage detection circuit 22 that detects 25 the

terns '!a'}lk \,\/;g)lgacqae% o a%%de in,the e canacipn 2 ai[:a%% rseccﬁogﬁ‘g valtage, ;

etecuon circul at detects the 34 terminal vo age of the electric

51 nd@ublgdayer-capaciion 21 1Sines the changing/dissharging entrakurit80
can detect the terminal voltage of the electric double layer capacitor 21,

thetheseisine posgsibility ©f oveldhargihg of the eléotltid 5 doubte layspacitor
capacitor 21 and control is thus achieved whereby charging is efficiently

21 péiérited. InRisRAET Gt disEh &rhirty E3iTtFo T30, o sét @h&rdirg T 1 ©

ltage and set discharge valtage are set in the. same way as in the case
Ao 16 i et Gantiol A0 i Bbehaioing Sonf dier o0

whehefigrmed, based, OMth%ipgn\@g%w@fﬁ@ﬂon the DC capacitor 3

and on this set charging voltage and set discharging voltage. Also, the

chargingidiseharginig gonttektnit-3Q sets-thetset voltage (ke Rigeees:16)

representing the fully charged condition, 15 i.e. at which there is no
chagverelarging. fthé efecdfié¢ discharge voltage are set in the

same way as in the case of Figure 10 and charging control
and discharging control are performed based on the DC link
voltage generated on the DC capacitor 3 and on this set
charging voltage and set discharging voltage. Also, the
charging/discharging control unit 30 sets the set voltage
(see Figure 16) representing the fully charged condition,
i.e. at which there is no overcharging, of the electric
double layer capacitor 21 and the set voltage (see Figure
17) in the case of a fall of the terminal voltage of the
electric double layer capacitor 21 and, during control of
charging (see Figure 10) based on the DC link voltage
generatéd in the DC capacitor 3, executes discontinuation of
charging if the set voltage representing the fully charged
condition of the terminal voltage of the electric double
layer capacitor 21 is exceeded; and executes discontinuation
of diséharging if the terminal voltage of the electric

double layer capacitor 21 during discharge control ({see
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double layer capacitor 21 and the set voltage (see Figure 17) in the case
of a fall of the terminal voltage of the electric double layer capacitor 21
and, during control of charging (see Figure 10) based on the DC link
voltage 20 generated in the DC capacitor 3, executes discontinuation of
charging if the set voltage representing the fully charged condition of the
terminal voltage of the electric double layer capacitor 21 is exceeded; and
executes discontinuation of discharging if the terminal voltage of the
Figekeetrit25 Hoabik ayebapatitor T1kd g aReharge & (eBe 85 DC

Figure 10) based on the DC link voltage generated on the DC_capacitor 3
DR Below 16 Lo vETASE oh VokaGe crop NER. 1S opEich ot

elevator control device a3, abovewdll bedescrbed.aHitst ofalithe as

charging/discharging control unit 30 is constantly in receipt of the DC link
abovQltageigeneratedsby itheQC capacitor 3 from the first voltage detection
circuit 22 and if this DC link voltage exceeds the charging set voltage,
whichss larfes iHan tHeeredhifis g voltaGhl protead D By e Fdctifiet Birctit
2 and lower than the operating voltage of the resistance cho?p er 18 tkgie by
0

is GaHgirRTdideharging C6rtdl GHit 30 exBtutts thalding™ €6nt éljnoeﬁﬁge
théjﬁggyggﬂ%ng9?§x¥§%%egﬂge@§fg§ﬂ$gﬂ%gggmgggggtion clrcuilt
chargin |sclharg|ng circuit 20, producing 15 charging of the electric
2o dpuble layer capaeitar 2k withithege exceeds the charging set
voltage, which is larger than the rectifier voltage produced
by the rectifier circuit 2 and lower than the operating
voltage of the resistance chopper 18, the
charging/discharging control unit 30 executes charging
control of the charging/dischafge control elements 28 that
constitute the charging/discharging circuit 20, producing
charging of the electric double layer capacitor 21 with the
nC link voltage generated on the DC capacitor 3. However, 1f,
during regenerative operation, charging of the electric
double layer capacitor 21 were to be performed unilaterally,
overcharging would be produced, with a result that the life
of the electric double layer capacitor 21 would be shortened.
Acéordingly, during charging control, the
charging/discharging control unit 30 is in receipt of the
terminal voltage of the electric double layer capacitor 21
from the second voltage detection circuit 31 and se, 1if the

terminal voltage of this electric double layer capacitor 21

exceeds the set fully charged voltage thereof, the
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DC link voltage generated on the DC capacitor 3. However, if, during
regenerative operation, charging of the electric double layer capacitor 21
were to be performed unilaterally, overcharging would be produced, with
a result that the life 20 of the electric double layer capacitor 21 would be
shortened. Accordingly, during charging control, the charging/discharging
control unit 30 is in receipt of the terminal voltage of the electric double
layer cgpacitor 21 from the second voltagk(;q deterc%iglrflmcircuit 31 %Qd so, if

a6 56 (o ARBAESAES P SIbotTE dog SCton

eEfaey'er capsacﬁgrn ST exdeeds

suctiecsetfully, sharged voltage thereofr the, 36 charging/diseharging copirpl
unit 30 performs control action such that charging operation of the electric

capdeubledayar eapacitarc2il isndisaontinued. On the other hand, since the
charging/discharging 5 control unit 30 is in receipt of the DC link voltage
génersited ohlthe DG tapasitors frone thid1fisst Voldge sddtaéetiomeircuit 22

and is in receg)t of the terminal, voItage of the electric double?lr%er

congasaitdR B4 frdmtfie 1 SedSitvaltage dSfEttidl cirklif 31%dr
gendigghar 83%0%% 1. if the terminal voltage of this electric dayhle Jayer

capacitor 21 is lower than the. set voltage for voltage drop, the
detGharging/diseharging contral unit 3Q pestesmscaoptrot reucheasiinal

discontinue the operation of discharge from the electric double layer
voldapaeitof 2the electric double layer capacitor 21 from the
second voltage.detection circuit 31 during discharge control,
if the terminal voltage of this electric double layer
capacitor 21 is lower than the set voltage for voltage drop,
the charging/dischérging control unit 30 performs control
such as to discontinue the operation of discharge from the
electric deouble layer capacitor 21.

Conseguently, with this embediment, apart from the same
benefits as are obtained with Figure 2, the terminal voltage
of the electric double layer capacitor 21 can be maintained
below the set voltage representing the fully charged
condition and so the electric double layer capacitor 21 can
be protected from overcharging, thereby making it possible
to extend the life of the electric double layer capacitor 21
and prevent deterioration of its performance.

Also, the terminal voltage of‘the electric double laver
capacitor 21 can be maintained above the set voltage for
voltage drop, making it possible to protect the electric

double layer capacitor 21 from over-discharging, likewise
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15 Consequently, with this embodiment, apart from the same benefits as
are obtained with Figure 2, the terminal voltage of the electric double
layer capacitor 21 can be maintained below the set voltage representing
the fully charged condition and so the electric double layer capacitor 21
can 20 be protected from overcharging, thereby making it possible to
extend the life of the electric double layer capacitor 21 and prevent
enafetatioratien of its perormanee «Also; theiterminal Voltage of the: elestric2 1
double layer capacitor 21 can be maintained above the set voltage for 25
to veltagd drofsdnakidgimsossitslierto pieteet theréleétie dbubleSlayer
capacitor 21 from over-discharging, likewise 37 enabling the life of the
peréReidid6uble layer capacitor 21 to be extended and preventing

deterioration of its .perf e ditign er limit of usabl
vgl?agaed %fL %}%O%'elg%t%i(?f (?gﬁﬁe %}%?%a%)gci‘fggglﬂ?g é}gg}%}%f%;?fﬁﬁg

o1 <QUtPUL CHHERY ¥alug jr the glectrie deuble layereapaaiion <21, can behe
calculated, making it possible to optimize the design of the control device

outipregard: temaximiimecumersth ¢ shioedd bémotedthat, akhsugicapaastor
embodiment, 10 discontinuance of charging operation in response to a

21 fefy EfargidcohditRfv ddriy ERarging eomtidl dnd disC8itiitidrite™ of
oo B OSPRS00 LR AP

It should be noted that, although, in this embodiment,
discontinuance of charging operation in response to a fully
charged condition during charging control and discontinuance
of discharging operation in response to the set voltage of
voltage drop during discharge control were implemented, it
would be possible to adopt a construction implementing only
discontinuance of charging operation in response to a fully
charged condition during charging control or to adopt a
construction implementing only discontinuance of discharging
operation in'xésponse to the set voltage of voltage drop
during discharge control.

Figure 18 is a layout diagram showing yet a further
embodiment of an elevator control device according to the
present invention.

In this embodiment, in addition to the construction of
Figure 15 including the construction Figure 9, a current
detection circuit 34 that detects the charging current of

the electric double layer capacitor 21 is provided.

38



10

15

20

25

would be possible to adopt a construction implementing only 15
discontinuance of charging operation in response to a fully charged
condition during charging control or to adopt a construction implementing
only discontinuance of discharging operation in response to the set
voltage of voltage drop during discharge control. 20 Figure 18 is a layout
diagram showing yet a further embodiment of an elevator control device

according to the_present invention. In this embodi i dition to the
cc%)g‘ét“?’ucﬁ%)%rgfn &iéiuersgel%tih%md?ﬁd: %uel%or?saﬂuéé%)rﬁglgéur%ﬁg a current
cha2g detectian-circuit 34, that detects the charging surrent b dhe electke »
double layer capacitor 21 is provided. 38 This current detection circuit 34
capdetects-thiel chaging/dischasgingicurrent f theleldetricydogble laydrm rging
capacitor 21 and delivers this detected charging/discharging currentto
curghnihdrgingldisehariidg 80 AtSIUTEIG i tRIR™S ERargiig/bistRardifig LR+

control unjt 30, in addition to the set voltages referred,to above (s
Chaé@tﬁ’@f i ngfsngnd:C]f‘lfjﬁfélllf)r}ﬁciﬁfénﬁﬁstﬁ%ﬁ%ﬁ%&u@t%’ses%teans ¢

vo1the, charging/discharging Cireuit 20.is congrolled sych thata £haggings

curfent flows such as to coincide with the current 10 instruction value in
F1 fespectof, the eleetrisrdouble layet taapacitol 23. Next¢he aperation of

the elevator control device as
charging/discharging circuit 20 is controlled such that a
charging current flows such as to coincide with the current
instruction value in respect of the electric double layer
capacitor 23.

Next, the operation of the elevator control device as
above will be described.

The charging/discharging control unit 30 is constantly
in receipt of the DC link voltage generated on the DC
capacitor 3 from the first voltage detection circuit 22 and,
if this DC link voltage exceeds the set charging voltage,
which is higher than the rectified voltage obtained from the
rectifier circuit 2 and lower than the operating voltage of
the resistance chopper 18, the charging/discharging control
circuit 30 executes charging control in respect of the
charging/discharging control elements 28 constituting the
charging/discharging circuit 20, such that the DC link
voltage generated on the DC capacitor 3 charges the electric

double layer capacitor 21.
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above will be described. The charging/discharging control unit 30 is
constantly 15 in receipt of the DC link voltage generated on the DC
capacitor 3 from the first voltage detection circuit 22 and, if this DC link
voltage exceeds the set charging voltage, which is higher than the
rectified voltage obtained from the rectifier circuit 2 and lower than the
operating voltage of 20 the resistance chopper 18, the
charging/discharging control circujt 30 executes charging control in
rédpect bf ?ﬁ@r&?&?’g i n@?&%&?argint;hgorﬁ%l re?é‘n%gzt%slg é%gﬁéﬁaﬁng the
conflRIOMG/AISCHArgNg Glopil 20, such inatibe B gk pltage asnerated
on the DC capacitor 3 charges the electric 25 double layer capacitor 21.
de t 39 Uuring,chakging eertrel, the: ebharping/diseharging Lontrd| aniti30rissn
receipt of the charging current detected by the current detection circuit 34
t hianditamparescthis ehardiridg bureBEWith Stpreudeietreht st eidA™S

value and controls the charging/discharging circuit 20 such that thi
2 Liparehiy BB AnEbe A A LA 5n A T st e

e gharagidischarging coptrobunth 30, cantiale ghe £hatging cHarent
uring charglng control and Is 10 in receipt of the terminal voltage of the
i nselegtricidoukle layer capacitor 21 from the second voltage detection circuit
31 and, discontinues charging if this terminal voltage
In addition, this charging/discharging control unit 30

controls the charging current during charging control and is

in receipt of the terminal voltage of the electric double
layer capacitor 21 from the second voltage detection circuit
31 and discontinues charging if this terminal voltage
exceeds the set voltage representing the fully charged
conditicn.

Also during powered operation, this charging/discharging
control unit 30 controls the charging/discharging circuit 20
in accordance with the voltage and discharge current
detected by the first and second voltage detectioh circuits
22, 31 and current detection circuit 34 in the same way as
described above. In particular, the charging/discharging
control unit 30 is in receiptrof the discharge current
detected by the current detection circuit 34 and controls
the charging/discharging circuit 20 by comparing this
discharge current with a pre-set current instruction value
such that the discharge current coincides with the current

instruction value.
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exceeds the set voltage representing the fully charged condition. 15 Also
during powered operation, this charging/discharging control unit 30
controls the charging/discharging circuit 20 in accordance with the
voltage and discharge current detected by the first and second voltage
detection circuits 22, 31 and current detection circuit 34 in the same way
as 20 described above. In particular, the charging/discharging control unit

30 is in receipt of the discharge current detected by the cyrrent detection
CifCUES AR 'cohtrofs the LhArYiING/distharding %’n}éﬁﬁ 50 eysggrﬁ%%ﬁng

andlis d"cirﬁ@aé%%ﬂjﬁrﬁ??Wi@éh&&%i%t YrEent instrygtion vajue, 25 sych hat

_the discharge current coincides with the current instruction value. 40

ch &zenseguently, aceansing-tnthecambadiment desctbed iapove; dhe
charging/discharging control unit 30 performs charging/discharging

chacontrog ilascoralante withithee charging/disetlarging learrent detected by
the current 5 detection circuit 34 such that the charging/discharging

de @ikt df e electric foabieNaybrdagdtior b1 59 iR st Hstiitiion
cuY2lNE. sothat charging/discharging is leﬁfgeecxtfedcgggg 3 cyrrent valug,,
t : .

which is'most efficient with respect to electric double layer capacitor

curdednd the; 10 chargingidischarging aiecuit 20: Alsasines BdsReLing is
possible for excess current exceeding the current
effected using a current value which is most efficient with
respect to the electric double layer capacitor 21 and the
charging/discharging circuit 20. Also, since it is not
possible for excess current exceeding the current
instruction value to flow in the electric double layer
capacitor 21, a contribution to overcurrent protection'of
the electric double layer capacitor 21 and/or
charging/discharging circuit 20 can be achieved.

It should be noted that, although in this embodiment, an
example was described in which first and second voltage
detection circuits 22 and 31 were provided, & construction
would also be possible in which for example only the first
voltage detection circuit 22 is provided.

Further, yet another modified example of an elevator
control device according to the present invention is
described with reference to Figure 18,

In the embodiment of Figure 18 described above, 1t was
arranged for the charging/discharging control unit 30 to

compare the charging/discharging current detected by the
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instruction value to flow in the electric double layer capacitor 21, a
contribution to overcurrent protection of the electric double layer capacitor
21 and/or 15 charging/discharging circuit 20 can be achieved. It should be
noted that, although in this embodiment, an example was described in
which first and second voltage detection circuits 22 and 31 were
provided, a construction would also be possible in which for example only
the first 20 voltage detection circuit 22 is provided. Further,%/et another

UL B hified e amBIR bf Aht &ldvator "cotiol devikEactDdrdingth The present
indYenonis gdescribed,with referepce tq figuse 18n1n the.embodiment.of; o,

Figure 18 described above, it was 25 arranged for the
is Ghargingfdischarging-eantsol unit:30 tay conpase dhel charkging/discharging
current detected by the 41 current detection circuit 34 with a pre-set
lirgurrieny mstruetionr valerer bt i ik @mbodimens the tonstribton is
such that a charging limiting value and discharging limiting value are set

chaydoRmanys ﬁt‘r@ﬁé&%fffﬁé 5CHar§ingld i§&?aré ?r@g(fiﬁr al_ﬂaflgf’e larger
cusihan the current instruction value and the ﬁg%%@%’g%@?&%@g g§Qrol

unit 30 compares the charging current of t ctric double layer
corf@pacitan2t detected by the curentdetgetion eirguit34 With thgecharging

limiting value and, 10 if the charging current tries to increase such that the
electric double layer capacitor 21 detected by the current
detection circuit 34 with the charging limiting value and,
if the charging current tries to inérease such that the
charging current exceeds the charging limiting value, this
charging/discharging circuit 20 is controlled so as to
restrict this charging current. Also, the discharge current
of the electric¢ deouble layver capacitor 21 detected by the
current detection circuit 34 and the discharge limiting
value are compared and if the discharge current tries to
increase such that the discharge current exceeds the
discharge limiting wvalue, the charging/discharging circuit
20 is controlled such as to restrict this discharge current.
That is, control is effected such as to widen the gate
ignition angle (firing angle) of the charging/discharging
control elements 28 constituting the charging/discharging
circuit 20.

Consequently, according to this embodiment, by

restricting the charging/discharging current of the electric

double layer capacitor 21 to the current vaiue of the
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charging current exceeds the charging limiting value, this
charging/discharging circuit 20 is controlled so as to restrict this charging
current. Also, the discharge current of the electric double layer capacitor
21 detected by the 15 current detection circuit 34 and the discharge
limiting value are compared and if the discharge current tries to increase
such that the discharge current exceeds the discharge limiting value, the
charging/discharging circuit 20 is controlled such as to restrict this

chagsERErge-Burtémd 207 i8 feshtitt i éffeted SRk B Wiithdhe Hate

ignjtion_angle (firing angle) of the charging/dischatging _cantrol.elements
COH% i Lﬁgﬁt%%nﬁ?hggéﬁggéﬁgéfﬁgcﬁarrgi%cci%é)ur}t 5(?.] g%ﬁse%?ecn%/,lc

douBcording.to this.embodiment, by 2hrestiigtingithe chesgingidischarging
current of the electric double layer capacitor 21 to the current value of the
ciré3 tharging dimitirg walue=aredischarging limiting value, a contribution to
overcurrent protection of the electric double layer capacitor 21 and/or
chidging?disehamirg IGnwit20iéaq berachisvet s ﬁﬁ@ﬁr@l@%éf}&%ut
~_diagram showing yet a further embodiment of an elevator contrql devjce
erREiSiamG t8§h§%pl%%%%? IMentiSA - PSis T this %igaucr(é%ﬂr(ﬁ%ﬁ%r%?het fe
pre3ANE 3%.0L£AYAlens to partsinhigue9 are.given {he same delerence
symbols and for further detailed description
as or equivalent to parts in Figure 9 are given the same
reference symbols and for further detailed description
thereof the reader is referred to Figure 9.

This embodiment is a construction in which a fuse 35 is
interposed between the DC reactor 29 and the electric double
layer capacitor 21 of the construction shown in Figure 9.
Specifically, in addition to the construction shown in
Figure 9, a fuse 35 is connected in series with the electric
double layer capacitor 21.

The reason for providing such a fuse 35 is in order to
protect the electric double layer capacitor 21 from
excessive short-circuit current by breaking a short-circuilt
current discharged from the electric double layer capacitor
21 in the event that a short-circuit fault occurs in either
one or both of the charging/discharging control elements 28
constituting the charging/discharging circuit 20.

It should be noted that altheough, in this embodiment, a

construction was adopted in which a fuse 35 was connected

with the layout shown in Figure 9, it would be possible for
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10 thereof the reader is referred to Figure 9. This embodiment is a
construction in which a fuse 35 is interposed between the DC reactor 29
and the electric double layer capacitor 21 of the construction shown in
Figure 9. Specifically, in addition to the construction shown in 15 Figure 9,
a fuse 35 is connected in series with the electric double layer capacitor
21. The reason for providing such a fuse 35 is in order to protect the
electric double Iager capacitor 21 from excessive short-circuit current by

e*ff8aRing 2 SHSHE Cirtuit 20 Cattent dischar gt 1o thé BRktric ditible
conpcapaciion & N0e sveh at ashart Gedt It acors in-ethe,

oneor arging/discharging control elements 28 constituting

the- charging/discharging wireuit0: dhsheuld be neted thataltheughein this

embodiment, a 25 construction was adopted in which a fuse 35 was
emicodneeted withahe ddyout showrpimtEiglirei@ it woukd:be possible fortds
example to adopt a construction in which a fuse 35 was connected to the

Pr EB/IUE ShEWATA Figurel1s bR Flyufé 18° Figdte Do%is 4 hyBut dagram S2me

showing yet a further embodiment af.an_elevator control device according
25tGthe” %gggnﬁr}%vetncﬁo%a. lfrtl—’ ?hi%%ig%r%?ﬁgrtsg which are the égagr%esé)é%r

refAYVAlENt 10 parts In Figure 3 are.givendhe same: feference symbols and
for detailed description thereof the reader is referred to Figure 9.
reader is referred to Figure 9.

In this embodiment, a fuse 36 is connected in series
with the charging/discharging control of elements 28
constituiing the charging/discharging circuit 20 shown in
Figure 9.

The reason for providing such a fuse 36 is in order to
protect the electric double layer capacitor 21 from
excessive short-circuit current by breaking a short-circuit
current discharged from the electric double layer capacitor
21 in the event that a short-circuit fault occurs in either
one or both of the charging/discharging control elements 28
constituting the charging/discharging circuit 20. Also, the
device as a whole is protected from overcurrent by breaking
short-circuit current fleowing into the charging/discharging
circuit 20 from the DC voltage generated on the output line
of the rectifier circuit 20 or the DC capacitor 3.

It should be noted that although, in this embodiment, a
construction was adopted in which a fuse 36 was connacted

with the layout shown in Figure 9, it would be possible for
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In this embodiment, a fuse 36 is connected in series 10 with the
charging/discharging control of elements 28 constituting the
charging/discharging circuit 20 shown in Figure 9. The reason for
providing such a fuse 36 is in order to protect the electric double layer
capacitor 21 from 15 excessive short-circuit current by breaking a
short-circuit current discharged from the electric double layer capacitor
21in the event that a ShOI"[-CirCL{:it fault.occuys. ir‘heitheg one or b&ég of the
eX AR Rl QI disERargifg Cohtrof Blemcits U8 Eonstituting the
conSRAtaINg/discharging circuit 20 S0, the 20, devicesas a wheleds 18.
protected from overcurrent by breaking short-circuit current flowing into
the gharging/diseharging reirguit2Q-from the<kE valtage generateskarn the=d
output line of the rectifier circuit 20 or the DC capacitor 3. It should be
to hbtedthavdltheudts, idekiserbodintaritea a2Blconstigetioh Was bribpiedd
in which a fuse 36 was connected with the layouyt shown in Fijgure 9, it
modybliffihe HoSEbIC T APdRatpie 3 HdSHRednStictibhtin Whict atbSe °*
363\!\{% s connected to the layout shown in Figure 15 or Figure 18. Apart
fram t is, the present invention is not restricted to the embodiments
desaribed-above and goulthbe implemented S medifiechin vakaus ways
without departing from the scope of its gist. Also, the various
comprbatdimentsscotdd besmplernented iand in this case benefits are

its

cbtained by the combination. Furthermore, the above
embodiments include various more general and more particular
inventions, so various inventions could be extracted by
suitably combining a piurality of disclosed structural
elements. For example, if an invention is extracted by
dispenéing with some structural features from the totality

of structural features set out in the means for solving the

problem, the portions dispensed with when implementing such

an extracted invention may be suitably supplemented by

technical general knowledge.

Industrial applicability

The present invention provides an elevator control
device that makes possible reliable storage of power
obtained by regenerative operation so that this can be

effectively re-used during powered operatiomn.
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combination as far as possible and in this case benefits are obtained by
the combination. Furthermore, the above 10 embodiments include various
more general and more particular inventions, so various inventions could
be extracted by suitably combining a plurality of disclosed structural
elements. For example, if an invention is extracted by dispensing with
some structural features from the totality 15 of structural features set out
in g{nganscﬁoa[foévénqghe problem, the portions dispensed with when
imp emenﬁng 5fich “an extracted invention may be suitably supplemented
by technical general knowledge. 20 Industrial applicability The present
invention provides an elevator control device that makes possible reliable
staragenofsiewer: obtained byregenérativezoperation so that this can be
effectively re-used during powered operation. 45 What is claimed is: 1. An
elevatBF EdAtrEIrd&vicE HaVing R feHfIBF BiFEHit fHat tonVers apsagron an
volta(%e from an AC power.source to a DC voltage; a DC capacitor that

Ac§ﬁ%y ta

heS Fipbics &fsaid DC Voltage: an inverter that converts a

smogiped DG voltage {9 ap AG veltage of yatiable veltags andvaigbles ge ;
frequency; a motor that is driven by said AC voltage that is output from
saichinverter te:raise ot laywera passengerceaigeed DC voltage to an AC
voltage of variable voltage and variable fregquency;
a motor that is driven by said AC voltage that is outpuf
from said inverter to raise or lower a passenger cage;
a resistance chopper that is.connected in parallel with
sald DC capacitor; and
a drive control unit that controls said inverter or
controlling said resistance chopper such that said AC
voltage of variable voltage and variable frequency is output
in accordance with a speed instruction,
said elevator control device comprising:
an electric double layer capacitor having an
electrostatic capacitance that is substantially larger than
that of said DC capacitor and that is connected in parallel
with said DC capacitor, and capable of accumulating
substantially all of a regenerated power from said motor;
and
a voltage detection unit that detects a terminal voltage

of said electric double layer capacitor,
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a resistance chopper that is connected in parallel with said DC capacitor;
and a drive control unit that controls said inverter or controlling said
resistance chopper such that said AC voltage of variable voltage and
variable frequency is output in accordance with a speed instruction, said
elevator control device comprising: an electric double layer capacitor
having an electrostatic capacitance that is substantially larger than that
of said DC capacitor and that is connected in parallel with said DC
capacitor, and capable of accumulating substantially all of a regenerated
power frEfir Safd Fdtoriand £vblage deidctBirunitthat teteeisaln @

terminal voltage of said electric double layer capacitor, 46 wherein said
R e e B el o said
elactrctdeuble layen capacitarassa drivel veltage: of saidHesistance:
chopper and operates and controls said resistance chopper when a
tarafinEt svehdgecdétected By dald Yoty tetectivnr unt reaches Hninal
volfage in a vicipity of said, rated. volta f said electric double layer
e B T Gt a0 o A n i o Horther
cOmMpising: axswitehhgepneeted in serieswith said electricidodble cric

double layer capacltoer.

2. The elevator control device according to claim 1,
further ccomprising:

a switch connected in series with said electric double
layer capacitor, that is turnad on in response to an operating
instruction from said drive control unit during normel operation
and that isclates said electric double laver capacitor from said

DC capacitor when operation is stopped.

3. The elevator control device according to claim 1,

further comprising:
an initial charging circuit connected in series with

sald electric double laver capacitor and cennected in parallel
with a switch and a resistance, andg

wherein said drive control unit charges said slectric double
layer capacitor while restricting a current during current
passage from said AC power source by means of said resistance
when said switch is turned off on commencement of
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layer capacitor, that is turned on in response to an operating instruction
from said drive control unit during normal operation and that isolates said
electric double layer capacitor from said DC capacitor when operation is
stopped. 3. The elevator control device according to claim 1, further
comprising: an initial charging circuit connected in series with said electric
double layer capacitor and connected in parallel with a switch and a
resistance, and wherein said drive control unit charges said electric

“Hbthe e Eapatitor White Testiittiy B eufrent durng cuireht Passage
- from sald AG power seuice by means, of sald resisfapge, when said switch

Is turned off on commencement of 47 current passage from said AC
cRpewersoureeand thateonnects saidnelectric gouble:layef Gapactafin
parallel with said DC capacitor when said switch is turned on after a
= Fequireerinie after comrrerfcement of passagéofcurfent by safd’AT 5
ower source. 4. The elevator control device according to claim 1, further
SOUrce. . . . . . . . .
comprising: a current breaking circuit connected in series with said
electric double layer capacitor and that breaks an inflow of excess a
current produced by a short-circuit fault of said DC capacitor or said
invettefite: saidelectricdouble ldyerceapatitoding to claim 1,

further comprising:

a current breaking circult connected in series with said
electric double laver capacitor and that breaks an inflow of
excess a current produced by a short-circuit fault of said DC
capaclitor or sald inverter to said electric double layer

capacitor.

5. The elevator control device according to claim 1,
further comprising:

an initial charging circuit connected in series with said
electric double layer capacitor, connected in parallel with a
switch and a resistance,

wherein saild drive control unit charges said electric
double layer capacitor while restricting a current during current
passage from said AC power source by means of said resistance
when said switch is turned off on commencement of current passage
from said AC power socurce and that connects
sald electric double layer capacitor in parallel with said DC

capacitor when said switch is turned on after a reguired
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5. The elevator control device according to claim 1, further comprising: an
initial charging circuit connected in series with said electric double layer
capacitor, connected in parallel with a switch and a resistance, wherein
said drive control unit charges said electric double layer capacitor while
restricting a current during current passage from said AC power source
by means of said resistance when said switch is turned off on

tfn%mﬂ%Eec'&%Egn%Eﬁgﬂe%%p&sé%%% from, said AG, powey soutee.and that

connects said electric double layer capacitor in parallel with said DC
s@apacitaravhen said switch is turned on after a required 48 time after
commencement of passage of current by said AC power source; and a
current breakirgreirelit-conheeted ircseresWithisaid lefectifd:doulsle layer
lcapa(,:ito[?l anqL that breaks an,inflow %f excess a urrent, ggﬁduce%l bX a
= Sor-GréiitTalie of Said BE capaditor or said nverter b said efectric ~>°
«auble layer capacitar. §,.The elevator control.deyige ageording: to,any,of
claim 1 to claim 5, further comprising: said electric double layer capacitor
siranged serasdosbed capablel of deihgeconpectedoinparallel with said DC
capacitor and having an electrostatic capacitance that is substantially
larger than said DC capacitor and that is capable of accumulating

substanially, alof 2 tegeneraied Rowsrliom: sgid noigr apdwhigh, when

S
claim 5, further comprising:

said electric double laver capacitor arranged sc as to be
capaple of being connected in parallel with said DU capacitor and
having an electrostatic capacitance that is substantially larger than
said DC capacitor and that is capable of accumulating substantially
all of a regenerated power from said motor and which, when said
inverter is below a prescribed switching frequency, substitutes for a
voltage smeothing function of said DC capacitor by deletion of said
BC capacitor;

said voltage detection unit that detects sald terminal veoltage
of said electric double layer capacitor,

wherein said drive control unit controls said resistance
chopper when said terminal voltage that is detected by said
voltage detection unit reaches said vicinity of said rated
voltage of said electric double layer capacitor, said voltage in

the wvicinity of said rated voltage of said electric double layer
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inverter is below a prescribed switching frequency, substitutes for a
voltage smoothing function of said DC capacitor by deletion of said DC
capacitor; said voltage detection unit that detects said terminal voltage of
said electric double layer capacitor, wherein said drive control unit controls
said resistance chopper when said terminal voltage that is detected by
said voltage detection unit reaches said vicinity of said rated voltage of

Sl Rleetic dauble. Aypr.qapaciior. said yoliage I vicinity of said
rate volitage of said electric double Tayer 49 capacitor constituting an

r&ierating veltage of said resistance chopper. 7. An elevator control
device comprising: a rectifier circuit that converts an AC voltage from an
AC power source to a DC voltage; an inverter that converts a DC voltage

rectified bX s%id rectifier CirCLiit 0 an AC voltagse, of variable voltage and
. £ elevator CONTrQ evice COomprlsing: .
variable frequency; an slectric doubie Iayelpcapam?or that smoothes said

DC voltage reclified; by, saiduectifienclecuit when said invgHer isbelpw@

prescribed switching frequency; a motor that is driven by said AC voltage
pdhat isoutpat tfrom Saiddhvester to raise or lower a passenger cage; a

resistance chopper connected in parallel with said electric double layer

Capaéﬁohnverter that converts a DC voltage rectified by said
rectifier circult to an AC voltage of variable volitage and
variable frequency;

an electric double layer capacitor that smoothes said DC
voltage rectified by said rectifier circuit when said inverter is
below a prescribed switching frequency;

a motor that is driven by said AC wvoltage that is output
from said inverter toc ralse or lower a passenger cage; a
resistance chopper connected in parallel with said electric
double layer capacitor;

a drive contrel unit that contrels said inverter or
controls said resistance chopper such that said AC voltage of
variable voltage and variable fregquency 1is output in accordance
with a speed instruction; and

a voltage detection unit that detects a terminal voltage of
said electric double layer capacitor,

wherein said drive control unit employs a voltage in a
vicinity of a rated voltage of said electric deuble layer

capacitor as a drive voltage of sald resistance chopper and

operates and controls said resistance chopper when said
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a drive control unit that controls said inverter or controls said resistance
chopper such that said AC voltage of variable voltage and variable
frequency is output in accordance with a speed instruction; and a voltage
detection unit that detects a terminal voltage of said electric double layer
capacitor, wherein said drive control unit employs a voltage in a vicinity of
a rated voltage of said electric double layer capacitor as a drive voltage of

said rej?istan%e cho%%er and, gperates anq gontrocl§ §ai%resistan§e
1 T a [ .
tecrh]:?)lpnpaer wheri said e'3[(3rr%(%lnall‘:‘)’voslta}"ge detected bf/E saic iL/SP[aﬁre11 etection

raiitdeaghesia yoltage inhevicinity of said ratedr-veltage of said electded
double layer capacitor. 8. An elevator control device having a rectifier

e phrguitithatconverts aarAGwoftagerfrom an AC power source to a DC
voltage; a DC capacitor that smoothes ripples of said DC voltage; an
inverter that converts a smoothed DC voltage to an AC voltage of variable

voltagg and variable ftequency,a motorthatis driven by said AC voltage
that is output from said inverter to raise or lower a passenger cage; a

resistance:=chopper thatis.conneeted:imparallelamith Csaidl D&y eapacitosn
and a drive control unit that controls said inverter such that said AC
A%&f@@%‘oﬁ?&ﬁ&ﬁlé%ﬁa@% avd Vaable

a DC capacitor that smocthes ripples of said DC voltage;
an inverter that converts a smocthed DC voltage té an AC
voltage of variable voltage and variable freguency;

a motor that is driven by said AC wvoltage that is cutput
from said inverter to raise or lower a passenger cage;

a resistance chopper that is connected in parallel with
said DC capacitor; and

a drive control unit that controls said inverter such
that said AC voltage of variable voltage and variable
frequency is output in accordance with a speed instruction,

said elevator control device comprising:

a charging/discharging circuit connected across DC
output lines of said rectifier circuit;

an electric double layer capacitor connected on an
output side of said charging/discharging circuit and that
stores a DC voltage generated in said DC capacitor during
charging control;

a capacitor voltage detection unit that detects a

voltage generated on said DC capacitor; and
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frequency is output in accordance with a speed instruction, said elevator
control device comprising: a charging/discharging circuit connected across
DC output lines of said rectifier circuit; an electric double layer capacitor
connected on an output side of said charging/discharging circuit and that
stores a DC voltage generated in said DC capacitor during charging
control; a capacitor voltage detection unit that detects a voltage

generated on said DC capacitor; and 51 a chajgir%g(d scharging, control

[ <
. i e l S
unit, wherein Ledl Eharging Vaitage is set that is farger than arectified

voueligge from said, -AC: powsiseurse Kegtified oy said vectifige cireuit anda
lower than a resistance chopper operating voltage and a set discharging

ACvgltage iscsetthatds lowerdhan saidireetified voltage and-thatd perfermshan
charging control of said charging/discharging circuit such that, when a

3 VSRAGEGERe AT AR BC Cabatitordetetted® b Sai E5patHorYoltage
sodetegtion unit exceeds said,set gharging voltage, said electrig dauble.y, .

layer capacitor is charged and that performs discharging control of said
pechatgingidischatging ciretit suchdbhat cwhef: saidivektageq generatedin
said DC capacitor exceeds said set discharging voltage, said electric

sugbuble fay et gapaciter is @isciiaryed.cd. Thesdlevator EaRtrol devicdgtected

kugg%gﬁngggﬁéﬁ%@? %bfggggﬁgggggf%ggﬁnit exceads said set

charging voltage, saild electric double layer capacitor is charged
and that performs discharging control of said
charging/discharging circuit such that, when sald veltage
generated in said DC capacitor exceeds sald set discharging

voltage, saild electric double layer capacitor is discharged.

9. The elevator control device according to claim 1,
further comprising:

a rectified output current detection unit that detects an
output current of said rectifier circuit; and

a charging/discharging control unit in which, in addition
to a set charging voltage, a set discharge current is set instead
of a set discharge voltage;

wherein said charging/discharging control unit controls
charging of a charging/discharging circuit such that a
voltage generated on said DC capacitor detected by a capacitor

voltage detection unit charges said electric
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a rectified output current detection unit that detects an output current of
said rectifier circuit; and a charging/discharging control unit in which, in
addition to a set charging voltage, a set discharge current is set instead
of a set discharge voltage; wherein said charging/discharging control unit
controls charging of a charging/discharging circuit such that a voltage
generated on said DC capacitor detected by a capacitor voltage detection
unit.charges said electric 52 double layer capacitor if said set charging
e S aitog aHa LontPas G el
echarging/discharging.cireyit suchthat saidglactric double layer capacitor
is discharged if said output current of said rectifier circuit detected by said
chectified Gutpthaourient detectiorsudit ketedsishielsetdischirgel eurrent.
10. The elevator control device according to claim 1, further comprising: a

1Y SHPaRt atedtiof it MAF detdots™a Sum 6 an SBERSI clfretit oF said
Lectifier circpit and a,discharge, current from.a charging/discharging

circuit; and a charging/discharging control unit in which, in addition to a
dJset chiarging voltage.ca setdischarge i eurrenjds setdastead of a set
discharge voltage, wherein said charging/discharging control unit controls

charging of said charging/discharging circuit such that a

10. The elevator control device according to claim 1, further
comprising:

a sum current detection unit that detects a sum of an
output current of said rectifier circuit and a discharge current
from a charging/discharging circuit; and

a charging/discharging contrel unit in which, in
addition tec a set charging voltage, a set discharge
current is seb instead of a set discharge voltage,

wherein said charging/discharging control unit contreols
charging of said charging/discharging circuit such that a
voltage generated on said DC capacitor detected by a capacitor
voltage detection unit charges said electric double laver
capacitor if said set charging voltage is exceeded and controls
discharging of said
charging/discharging circuit such that said electric
double layer capacitor is discharged if said sum current
detected by sald sum current detection unit exceeds said

set discharge current.
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voltage generated on said DC capacitor detected by a capacitor voltage
detection unit charges said electric double layer capacitor if said set
charging voltage is exceeded and controls discharging of said
charging/discharging circuit such that said electric double layer capacitor
is discharged if said sum current detected by said sum current detection
unit exceeds said set discharge current. 53 11. The elevator control

device according to any of claim 8 to claim 10, further comprising: a
terminal Voltage QSISEtion Ut that detects & tormminal volthgs of <aid
#lestriq gouhle, layer: capagitor: and.gaid charging/discharging control unit
in which at least said set charging voltage and a fully charged set voltage
of said etewtiicadoubld dayerieapatitor areiset; wltersinesdid 2
charging/discharging control unit controls chargling of said

R/ dISAhARing cifRaR SUSH that £ 08itage G&Rerated on the DC

gglggg@gge%ed by said capacitor voltage detection unit charges said
electric double layer capacitor if said set charging voltage is exceeded
and stepst chiargingdf/saic-terminad vweltage of usaid electriccdoubler layer
capacitor detected by said terminal voltage detection unit during charging
SEUMFSIt réaehesaicPfliRPeharged setlvgltaferoed set voltage of said

electric deuble layer capacitor are set,

wherein said charging/discharging control unit
controls charging of said charging/discharging circuit such
that a voltage generated on the DC capacitor detected by
said capacitor voltage detection unit charges sald electric
doubrle layer capacitor if said set charging voltage is
exceeded and stops charging if said terminal voltage of
said electric double layer capacitor detected by said
terminal voltage detectilon unit during charging control

reaches said fully charged set voltage.

1Z. The elevator control device according to any of
claim 8§ to claim 10, further comprising:
a terminal voltage detection unit that detects a terminal
voltage of sald electric double layer capaciter; and
said charging/discharging contrel unit in which at least
said set discharging voltage and a set voltage for voltage drop

of said electric doubkle layer capacitor are set,
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12. The elevator control device according to any of claim 8 to claim 10,
further comprising: a terminal voltage detection unit that detects a terminal
voltage of said electric double layer capacitor; and said
charging/discharging control unit in which at least said set discharging
voltage and a set voltage for voltage drop of said electric double layer
capacitor are set, 54 wherein said charging/discharging control unit

controle, discharaing.of said charaing/diacharaing cireult such ihat.fa
voltage generated on sali Dé capacnorg detecte by said capacitor
d1veltage detection unit-exceeds said seldiseharge yoltaga:said relectric »
double layer capacitor is discharged and stops discharging if said
votgratinal Voltetfe of said eiecitic donbie tayefespadtordetectedy saidor
wcLermina voltage detection unit guring discharge control reaches said,
Ovoﬁ‘gge%r voltage Lcjjrrlop. 1575Te efévator control device accor ng to any
e1ekelaim 8ote claim 10; further comprising'sa ehaggng/discharging current
detection unit that detects a charging/discharging current of said electric
digebble layek Capdcitore and said ehbrging/disehiatging controldnie s
which an current instruct{ijo% valueén respect 1of salid elect i%_doyble Iaxer
laygpatitBr fs 58F, Wheteir Said chargingidiséharging %%%?roa{eu it controls ™~
aghargingldischarging, of said charging/dischaygingLiFelit fol cage drop.

13. The elevator control device according to any of claim 8

to claim 10, further comprising:
a charging/discharging current detection unit that

detects a charging/discharging current of said electric double
layer capacitor; and

said charging/discharging control unit in which an current
instruction value in respect of said electric double layer
capacitor is set,

wherein said charging/discharging contrcl unit contrels
charging/discharging of said charging/discharging circuit for
charging/discharging of said electric double layer capacitcr such
that said charging/discharging current detected by said
charging/discharging current detection unit coincides with a pre-

set current instruction value.
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charging/discharging of said electric double layer capacitor such that said
charging/discharging current detected by said charging/discharging
current detection unit coincides with a pre- set current instruction value. 55
14. The elevator control. device according to any of claim 8 to claim 10,
further comprising: a charging/discharging current detection unit that
detects a charging/discharging current of said electric double layer

capacitor; and said charging/discharging control unit in which a
chargingfdischatgitig intiitg valiE bf <aid lectic dotblénNdyef capacitor

Cﬁ lslgtgwg%ergig lsrgligocrh%@_glgé(gisg&%gﬂg %):ntrol unit controls said

charging/discharging circuit such that said charging/discharging current is
resirieted-if isaidcharging/discharging casent tdetectet:byrsaiddetect s
charging/discharging current detection unit exceeds said
& chiafgigrdiserareng Inditig valtie cf5sThe slevatorl eoftrst devieeer
nggg{gigg to any of claim 8 to claim 10, further comprising: a fuse circuit
connected in series with said electric double layer capacitor and that
breaks a shart-Gireyit current; discharged fram said-eleetiie double layer
capacitor in an event of a short-circuit fault of a constituent element of
chaiy ehafgirgltischaming éiréain. 161 Theo8levatr Thtiolideviegrle layer
according to any of
capacito 15 3 '
wherein sald charging/discharging control unit controls said
charging/discharging circuit such that said charging/discharging
current is restricted if sald charging/discharging current

detected by said cherging/discharging current detection unit

exceeds said charging/discharging limiting value.

15. The elevator control device according to any of
claim 8 to claim 10, further comprising:

a fuse circuit connected in series with sald electric
double layer capacitor and that breaks a short-circuit current
discharged from said electric double layer capacitor in an event
of a short-circuit fault of a constituent element of said

charging/discharging circuit.

16, The elevator control device according to any of

claim 8 to claim 10, further comprising:
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claim 8 to claim 10, further comprising: 56 a fuse circuit connected in

series with said charging/discharging circuit and that breaks a

short-circuit current discharged from said electric double layer capacitor

in an event of a short-circuit fault of a constituent 5 element of said

charging/discharging circuit. 57 Abstract In addition to the construction of

a typical elevator control device in which power generated during

regenerative operation is.dissinated, by aresistancechopper (18), an

elevator control device is newly provided with: an electric double layer
chaeapacjtar {2theenriecied in patallek withtthe tDEeapesiter (3)dhat-circuit

smoothes the DC ripple of the rectifier circuit (2) that rectifies the AC
curgewer 6f thehACST pawer @bufce (L) arriidiny df eld@rostatic capacitor

capacitance thatis consider,abl)é1 larg r thlaQ tgig DC ca a(:i.t%r'ear1 é/oltage

in 38ieH6h Cirddit {257 Rt detddts e tethinal Voltage ot this electric

ele%;%%tﬂe.é%ye:{acﬁ&%?ﬁ% W&’?%i{'g@hgqgmw%@):m uses a voltage in
the vicinity of the rated voltage of the €lectric double layer capacitor as
the operating voltage of resistance chopper and, when the terminal
voltage detected by a voltage detection circuit reaches the voltage in the
vicinity of the rated voltage of the electric double layer capacitor, operates
and controls
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the resistance chopper.

Abstract

Tn addition to the.construction of a typical elevator
control device in which power generated dufing regenerative
operation is dissipated by a resistance chopper (18], an
elevator control device is newly provided with: an electric
double layer capacitor (21} connected in parallel with the
DC capacitor (3) that smoothes the DC ripple of the
rectifier circuit.{2} that rectifies the AC power of the AC
power source (1) and having an electrostatic capacitance
that is considerably larger than this DC capacitor; a
voltage detection circuit {22) that detects the terminal
voltage of this electric double layer capacitor; and a drive
control unit {(5) that uses a voltage in the vicinity of the
rated voltage of the electric double layer capacitor as the
operating véltage of resistance chopper and, when the
terminal veltage detected by a veltage detection circuit
reaches the voltage in the vicinity of the fated voltage of

the electric double layer capacitor, operates and controls

the resistance chopper.
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