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n. 1 Specification El evator control device Technica
field 5 The present invention relates to an el evator
control device whereby the power generated during
power regenerative operation of the elevator is
effectively utilized. Background art 10 Typically, an
el evator control device conprises a control drive
systemthat supplies a pLese i£m¥kgqive power as
shown in Figure 1 and a™t op€e et evator that raises and
| owers a passenger [ [.v:e, power supplied
from this controlEgggggggygggégﬁﬁgﬁ%ﬁﬁgpcontroI drive
system conprises a conmercial AC power source 1, a
rectifier circuit 2 that converts the AC power of
th&@cﬁgggggcfgélémipomer source 1 to DC power, a DC
capaci tor that snoot hes the DC power converted by
th'ﬁl%cb%géﬁtein\%ﬂﬁwd 1aRs R¥erhee1dvhbat €OMVEsT S
t he 20 power. snoothed by this DC capacitor 3 to AC

- dRAWRS Bk rapydesd Iesd F egiencit candusippl pesethisgéwefative

nmotor 11, and a drive control unit 5 that perforns

opeanltieh s8chhaselovstpplis oACcpawerlef uailteqdency in
accordance with the speed instruction fromthe
inverter 4 in accordance with a 25 prescribed speed
instruction and the rotational speed of the 1 notor
11 pagkgrpenfioant control of a resistance chopper, to
be descri bed. _

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 that converts the AC
power of this commercial AC power source 1 to DC power, a DC
capacitor 3 that smoothes the DC power converted by this
rectifier circuit 2, an inverter 4 that converts the DC
power smoothed by this DC capacitor 3 to AC power of a
desired frequency and supplies this to a motor 11, and a
drive control unit 5 that performs control such as to supply
AC power of a frequency in accordance with the speed

instruction from the inverter 4 in accordance with a

prescribed speed instruction and the rotational speed of the
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Furthernore, the roped el evator conprises a notor 11,
a rope 13 wound around a winding drum 12 that is
connected 5 with the rotary shaft of this notor 11, a
passenger cage 14 and a bal anci ng weight 15 that are
suspended at the respective ends of this rope 13.
Wth an el evator control device as described above,
moten 11t henpapsengens Cage: A icr :air$ed sicAn@eCRAGhLE AN to
inwhichit 10 is fully |oaded with passengers or
pd @weiedbed.a condition in which it is nearly enpty,
power ed operation (power running or powering) is
perethedmuber ebye povesd ganeialed dofpkigesSEAMENSE 11, a
commercial AC power source 1 -. rectifier circuit 2 DC
rapepdcli tvonnd aroundes tweindhines capml iled thatt he apteecddd
15 Contrariw se, when the passenger cage 14 is | owered
wiith &hecontleriyoshafit wif cthitshenqpassangern pageeidetr scage 14
practically fully |loaded with passengers or raised in
argl gohdilenonngnwewplithls tthiag clreseuspeerptlyat the
regenerative operation is performed in which power
reg@getavedengst fé Wbtorrddke i1$-20 returned in the
sequence: inverter 4 -. DC capacitor 3. During such
r efféhBr aPi 9L BPRP AtGUH. ratheleydwer aphdesrsibedt aperer twhen
the inverter 4 fromthe notor 11 is bl ocked by the
theeERPFPBACEI FRUFLL 2, IS FalRehridbPe AOREY tAPT &l t WatCh hich
% ﬁige ondthe | nput_side of the_ inverter is L .
15 fUteds 2998 UMY AW TSl SfeRPyer At l@oﬁsmféﬁfewn in
ctifier |rcu it 2 or inverter 4. 2 Accordin

g oRv et FrarTGEY P B TEBdoPEEAiAEa: BAPESPoWaR T
orw%B%QEQ ¥h§s'E§£ Sted 1 %%%%@g%o %%dggﬁgraged in the
sequence cormmercial AC power source 1 - rectifier circuit 2
- DC capacitor 3 - inverter 4 is applied to the‘motor 11.
Contrariwise, when the passenger cage 14 is lowered in a
conditicon in which the passenger cage 14 is practically

fully loaded with passengers or raised in a condition in

which it is close to empty, regenerative operation is

performéd 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 is
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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regenerated power returning to the inverter fromthe
nmotor 11 during regenerative operation, a
construction was adopted 5 wherein a resistance
~chopper 18 conprising a self- extinguishing elenment 16
and resistance 17 was connected across the DC out put
line of the rectifier circuit 2, so that, if the DC
volicage aehass EbsvE: sty | iR exceededectingsset
vol tage during regenerative operation, a control 10
disd galtel oiieirninBgch ey sehd -ed it s RG18LgREPLABcON by
was delivered by the drive control unit 5, causing
rIEMRTathalt pbiveg tbBeutntigase dHe viehiagert rBR the motor
di ssipated by the resistance 17. An exanpl e thereof
11 shudiisg asednenakaird- opemn t idapanesenRatrent iApplk s aiderted
No. (Tokkai H. 5-17078). 15 However, with an el evator
wheortimola deviictavoasthamted & cagadrsibed aabevé; t here
is the problemthat the power that is generated by
exthagwotsdringl edameny e gembrad se aoper df7i @A si sonnected
di ssi pated by the resistance 17 as heat, so the power
a@sa ¢ B¢ pegewner bine eobpgdraatiest iddmmotibeuit 2, so
effectively 20. utilized. In view of the above, an
thefljredtt &het RE pPresadr aenasf ithe DOCs ouspprotide emceeded
el evator control device that perfornms control such
then et Kelhader APF bl CeRP iR Heddeite CRETRE 10BpeR abPBRr 9 5
reliahly stored and can be effectively utilized 25
S%%ﬂaﬂn39p6HéPéBgo ¢ at§ o o4 ingdshdade cdemERE 16 on was

QS HS tt ThPrERYT P oREKit G o423 FE) POIE
matching the increase in voltage to be dissipated by the
resistance 17. An example thereof is disclosed in Laid-open
Japanese Patent Application No..(Tokkai H. 5-17078}.
However, with an elevator contrcl 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 pefforms
control such that the power produced by regenerative
operation is reliably stored and can be effectively utilized

during powered operation.
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Specifically, there is provided an el evator control 5
device having a rectifier circuit that converts an AC
voltage froman AC power source to a DC voltage; a DC
capaci tor that snoothes ripples of the DC voltage; an
inverter that converts a snoothed DC voltage to an AC
10 voltage of variable voltage and vari abl e frequency;

a Pekelobhné &5 €Hd ieivdatildhe AC voltage that is
output fromthe inverter to raise or |ower a

passengen cager to regiislvancecchopper obhatt) sticonnendent
.in parallel with the DC capacitor; and 15 a drive
inventioh i totdattcont raa Ftihewisnverter or
controlling the resistance chopper such that the AC
volspagefiohl vy i@ e Vda ragyiaded war ehbletdr egprenmyl i S
output in accordance with a speed instruction, the
degligeatierigontrol device conprising: 20 an electric
doubl e layer capacitor that having an electrostatic
capatithhéeet hatrdwsl tsihsttaponakelry sl angd¢ vhblirgge Hatompfan
the DC capacitor and that is connected in parallel
ACwPPHerheomECe apacd tisr voditi@9@dpabl e of accunul ati ng
substantially all of a regenerated power fromthe
- mofoPC GRBACEEOR WAt &G ScFiBRLBAI PLtHR Mfetette %/
termnal voltage of the electric double | af/er
capicittyrrrar v@ﬂéé}teicr?ntvﬁétér PvEMESRERSI Puny L A dys o AC
Ltage.in a. _vicinity of a rated voltage of a
vodYBHET 6 BRLbTEIT A Caphel FoF 14505 BT TRVolt age of
a geﬁaéggngﬁaghﬂygﬁﬁﬂ%%gby the AC voltage that is outpﬁt
from the inverter to raise or lower a passenger cage:
a resistance chopper that is connected in parallel with
the DC capacitor; and
a drive control unit that controls the inverter or
controlling the resistance chopper such that the AC voltage
of variable voltage and wvariable frequency is output in
accordance with a speed instruction,
the elevator control device comprising:
an electric double layer capacitor that having an
electrostatic capacitance that is substantially larger than
that of the DC capacitor and that is connected in parallel
with the DC capacitor, and capable of accumulating
substantially all of a regenerated powér from the motor; and

a voltage detection unit that detects a terminal voltage

of the electric double layer capacitor,
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operates and controls the resistance chopper when a
termnal 5 voltage detected by the voltage detection
unit reaches a voltage in a vicinity of the rated

vol tage of the electric double |ayer capacitor.
Thanks to the construction of the present invention as
descri bed above, in which an electrostatic capacitance

| Syhd0e Phovhded it RaMAIAA! uW'ﬂ:heﬁEfo%: ;;98\%@&4% and
that is considerably larger than that of th

vieapaeit oF, a afat &l 8a3IdGdeuble chayer i apaghior £apabl e
of accunulating practically all of the regenerated

capa®etofr o8 & her e GfolithigePlodViadedsabdands dpieer and
control neans, voltage in the 15 vicinity of the rated
opeebtageandl tdvet©)lectitec rdgubkankayehopsapasid®dra itSerminal
enpl oyed as the operating voltage of the  resistance
vodheppedeadied fbit hthet eratithale dekkageoh hatit srealetected
by the voltage detection neans reaches the voltage in
votthegei tnnatyioinithe afattée vweltedgecdfagbec®l Eod relectric
doubl e 20 | ayer capacitor, and, by perform ng contro
dogblehéappereaparitaf. t he resi stance chopper, nost of
t he power generated by the notor can be stored on the
el eerke WOl JomparucEdpacPfothangresdnty guratittiiamn as
IS produced in which the rated voltage of the
deéFééP?ﬁﬂcala%w e &peichc dpagilest rpstakEectRRRCPRNCe 15
di ssipation in the formof heat can be produced by

Pregnfieol 11 it Slediidtakes PﬁoﬁBE?ClF?r i %:“CboigkiltolJe‘3 to
t I bl t f

COBaEEHER b nip T S GG Aot GALENGE CaHActPEngn

ele99¥$ccgo§bféu¥£§g} capacitor capable of accumulating

practically all of the regenerated power from the motor is

provided and, as drive control means, voltage in the
vicinity of the rated voltage of the electric double layer_
capacitor is employed as the operating 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 electric double
layer capacitor, and, by performing control of the operation
of the resistance chopper, most of the bower generated by
the motor can be stored on the electric double layer
capacitor and, if a condition is produced in which the rated
ﬁoltage of the electric double layer capacitor is exceeded,
dissipation in the form of heat can be produced by

contrelling the resistance chopper, it is possible to
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(1), a switch is connected in series with the electric
5 doubl e | ayer capacitor, it is possible to avoid
incidents of electrical shock etc due to DC voltage
accunul ated on the electric double |ayer capacitor by
isolating the electric double |ayer capacitor from
the DC capacitor when ordinary operation is not being
prBesfor pRd, c 1SUah 1as R 18xanpke tg?é@lecéio ase where
operation is stopped. (2) In an el evator contro
oveevhgegaggeording to the present invention, by further
‘providing, in addition to the structure 1 of
paragsiepiid He alaed, taac NLE| aln ched HrCiddidtdruction
connected in series with the 15 electric double |ayer
(ltapacstvdtcrands cammected in parakd elitdie tdlecMitcch
and resistance, and drive control neans that charges
dotthéeel @ptr icapdauiltloe, lidyeés papathlertavideld estaiidetitsgof
the current during current passage fromthis AC power
elgotircezbyshmednstef daer ési SCamekt 2@ whsrunitie s togh tihe
turned off on comencenent of current passage from

- elepbrAC govEle dawege capdctihar bvnheetat e the ediadteic

doubl e layer capacitor in parallel with the DC
doghpacl 3T AR Alf@rsWroBhthe PG r ariel @it @if tvdyerg ordinary
required tinme after commencenent of passage of current
OPBYAt PR U PBwee 1ngs PeshrEBede $YCh fHdI Kixampde in the
e the electric double |ayer capacitor while

Ca%%z%&%?ﬁi?ﬂfHQF§99uFFeﬁFOBB??ng passage of current
fromthe AC paower .source. b ans of a resistance. and
o her by b RO det ohE BF BVt 1T RAIA S Rpa) Cdpaee: or
present inventiqn, by further providing, in addition to the
structure 1 of paragraph (1) above,
an imnitial charging circuit 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
layer 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
rassage from the AC power socurce and that connects the
electric double layer capacitor in parallel with the DC
capacitor when the switch is turned on after a required time
after commencement of passage of current by this AC power

source,
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5 fromrush current. In a further elevator contro

devi ce according to the present invention, by further
providing, in addition to the structure of paragraph
(1) above, a current breaking circuit connected in
series wwth the electric double | ayer capacitor 10 and
that breaks inflow of excess current produced by a

shokt - ¢i j e it ar Qv to-
N ey R e R

cagruebker! aneie capasidomfandeli-kew 86 -PLYt ?&%?Qﬁ;@f“

overcurrent produced by a short-circuit fad

cuPeeGAPASbHOEhOT AC 1SoidW e/ difice ©3) mkAndddirt k0Pesi St Alke

el evator control device according to the present
aridntenthehebPyptutébercidcarperat Agup1en1addit Eghad Oor

the structure of paragraph (1) above, two structures
fragcendhngutpepar agraph (2) above, the electric 20

doubl e | ayer capacitor can be protected from

ovéncar fentheprebimethhycdnitsbicUerent 00c68dMRN CEitHe

of passage of current fromthe AC power source or
pregseducédveyt aoshary -fwitrhew prbaultingf thea®dicapacid orhe

or inverter during ordinary operation, for exanple.
stzectuye| af agaiagorph acidordiong,t @ therpnesenéaking circuit

invention, in a construction according to any of
copapageaph (3grwpdowel tho the 3)legbove, dpuirke tanebecapacitor

reliably stored during regenerative operation with a
angnhppt n%ﬁ%%’ﬁs of nEkrpsHefrSeand cukrsnst breducehdryyy@ can

be effectively re-used during the next powered
ShegEr G+ FoRtt i Bt bidithe DancePesitpe gpubleerigperto the

capaci tor
elec rgc gouble layer capacitor, the electric double layer

capacitor can be likewise protected from overcurrent

produced by a shdrt—circuit fault of the DC capacitor or
inverter.

(3) In addition, in an elevator control device
according to the present invention, by further incorporating,
in addition to the structure of paragraph (1) above, two
structures according to paragraph (2) above, the electric
double layer capacitor can be protected from overcurrent
produced by rush current on commencement c¢f passage of

current from the AC power source or produced by a short—

circuit fault of the DC capacitor or inverter during

ordinary operation, for example.
{(4) In addition, according to the present inventiony, in -

a construction according to any of paragraph (1) above to
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5 arranged so as to be capabl e of being connected in
parallel wth the DC capacitor and having an ‘

el ectrostatic capacitance that is considerably |arger
than this DC capacitor and that is capable of

accumul ating practically all of the regenerated power
fromthe notor and which, when 10 the inverter is

| (Pel:pua, Preseri bed Swi %&ﬂagglr% [sfcg#eeo%fﬁﬁ%@ﬁgg%gg}%éﬁétive

for the voltage snoot hi ng
opeRRAGINO0kiRY, dekghi M @hnd M& DC LRRALIKR an¥okh2G8st ored
detection mneans that detects thetermnal voltage of
erdligy @la@Cbel efrdodblel | ayer LaPagitidly ARd ndkkVEowered
control neans that 15 operates and controls a
opéfﬂtibancbbe@bﬁ@ﬁiM@ﬁrhﬂfgiédﬁﬂﬂd"ﬂoub!%lH@Q@rteﬁ%a&§tor
detected by the voltage detection neans reaches the
andiacigeidt yookst he batesbarld age wefidgheophtetblCindpiPilel
| ayer capacitor, the voltage in the vicinity of the
wirtht étlevOlt agpaoltdhearel ectwiirg deubklledtayera¢apaci t or
20 constituting the operating voltage of the
capesiiseaneetbhdpperconyFe arlyhdergree, thhe phesent
invention consists in an elevator control device
capgrpiirsi Agd ahehat i ery/adilsc lvdr gicegrailecuny providestly
additionally to the typical |ayout of an el evator
aldorfr shedegpeeeratsthirdve RS rpowsheganspat edddunicly, when
regenerative operation is dissipated 8 by a resistance
thendBBEF LA 8 ORI et RIGSeEs beERe SBEtehi pat 1 piven e,
%he‘rectifier circuit; an electric double |ayer
SUPSHAEREE? EBRnkRT ctPidRdhemostpng Snaetéent ff sthis DC
and that 5 stores DC

b o g . e
oot AR G Ena Ko LA 1§ 1 DEC AREFL o auP P RGeS detection

means that detects the terminal voltage of this electric

- double layer capacitor; and drive control means that

operates and contrals a resistaﬂce'chopper when the terminal
voltage that is detected by the voltaée detection means
reaches the vicinity of the rated voltage of the electric
double layer capacitor, the voltagé in the vicinity of the
rated voltage of the electric double layer capacitor
constituting the operating voltage of the resiétance chopper.
{5) Furthermore, the present invention consists in an

elevator control device comprising:

a charging/discharging circuit provided additionally to
the typical layout of an elevator control device in which

power generated during regenerative operation is dissipated
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charging control; capacitor voltage detection neans
that detects the voltage generated in the DC
capacitor; and charging/discharging control neans
wherein a charging 10 set voltage is set that is

| arger than the rectified voltage fromthe AC power
source rectified by the rectifier circuit and | ower

.kqu@Qe%H%IEQEESEﬂ ePhﬂﬁPQ&nﬁﬁﬁﬁﬁélggr ggt@gg ﬁ@do?ﬁgut

i scharging set voltage 1s set t I's Tower "than

LiRC k@d veltages and; thate performs charging control
of the 15 chargi ng/discharging circuit such that, when

thenveltagei coeses Bl edhjdt the LG capachhak 48t s5t gl by

the capacitor voltage detection neans exceeds the
otfRItgisiges8t YOI § agearg e Bl MG ndoehl-enk 8Y8hd that

capacitor is charged and that perforns discharging
steanrtsr ok ob1thge chan g ngd i ischaregipag c%%a@iﬂ:@bli busygh
" that, when the voltage generated in the DC capacitor
chexeeeds coherdlischargi ng set voltage, the electric

doubl e | ayer capacitor is discharged. Thanks to the

aboepakayout voltddwe duriesdniton meamisi ahaasdedests i ied,
~when the voltage generated in the DC capacitor 25
voddeget ednbyatae tapdod tifr caglacdgerdetedt i on nmeans s

Ia%ger than the predeterm ned voltage fromthe AC

pORBRTrgbug @lsohargind jaed thylt heanscwheireinca rchdtging

and exceeds the charging _ set voltage, that is |ower
sethyR 1tRECoper aet ghatolitsade rofert hdanr 5psrantef tedppettage

t he power that is generated by the notor during .
frPE‘g@E@r At DeVRPet Ut G St esl bvatbe reckéfiabl gimcuit

stored on the electrjc double | ayer capacitor, nakin
angtgower than the resistance chopp%r opegating voltageggnd

a discharging set voltage is set that is lower than the
rectified voltage and that performs charging control of the

charging/discharging circuit such that, when the voltage

generated in the DC capacitor detected by the capacitor

voltage detection means exceeds the charging set voltage,
the electric double layer capacitor is charged and that
performs discharging control of the charging/discharging
circuit such that, when the voltage generated in the DC
capécitor exceeds the discharging set voltage, the electric
double layer capacitor is discharéed. |
Thanks to the above layout of the present invention as

described, 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
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possible to re-use this power for raising and | owering

the elevator by discharge fromthe electric double

| ayer capacitor during powered operation. It should

be noted that a construction could be adopte 10

wherein, in discharge control of the

chargi ng/di scharging circuit by the
réﬂﬁﬂﬂyé@gh9'%EBafgé99f£é¥uéf¥tnﬁﬁﬂn%mdg%§%Q@Pgethgogﬁgf%ing

of the charging/discharging circuit 1s perfornmed
satheialygbhe tANt PUE cavd entn pf dhe Jp%cita'tfihgr vBhEGHL 5Pt he

the current representing the sumof the output
redilstemnice0bhbpbsr 15t K@ dild et QW heaRd the gl Seharfstor

current fromthe charging/discharging circuit™is

dudetrecredeaBdat ive sledLdi N ofCWHLR 3B o8 PECr&€lably
di scharge set current are conpared and discharge is

stperdopmedhér et hei €l @oili< oW eaayetoeapasking 1o
the case where the detection current exceeds 20 the
paprsébdet tdi sehasgi iyl s giowrs rfent ra(iG)inAnagbevak®ring the
control device according to the present invention has
elgvagest brctionhahee ef ront erhd mdlectalittageubtlet eevéon
means that detects the termnal voltage of the
cagredtercddbind erdwymad capaeittion.i s provided in
addition to 25 the construction of paragraph (5)
aboteshanyd he nrfhd bt aasonisé reksighngpdl & charaforted
control nmeans at |east a 10 charging set voltage and a
WhERRLG ¢ hRr GRICRBEIS dlardge ot frke é‘-gééﬁﬁl’l‘é/ dbspharging
.l ayer capacitor are set, and, if the voltage )
c15EhEFPRATTR T DETARTESD 186 66b6dobymeRes, discharge
C tion neans exceeds the

cogﬁ%aéi%Sr5%%99%%%§g§5&§%%w§egﬂﬁg EORFROF bF Beeformed
wh%@gﬁgiEgéd$§€ghr§gdg%éﬁtr%%i%hgsrectifier 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 is performed from the electric double layer
capacitor in the case where the detection current exceeds
the pre-set discharging set current.

(6) An elevator control device according to the present
invention has a construction wherein terminal voltage
detection means that detects the terminal voltage of the
electric double layer capacitor is provided in addition to
the construction of paragraph (5) above, and, in addition,

as the charging/discharging control means at least a

10
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performed such that the electric double |ayer
capacitor is charged and charging is discontinued if
the termnal voltage of the electric double |ayer
capacitor detected by the term nal voltage detection
means during charging control 10 reaches the fully
charged set voltage. Thanks to the construction of the
nt _Lpv j . , r.qQi t t
T o1 Coharar ne T iy ARR S28 FRucbe OF che
el l.e b€ d ; itar. is.ghactged if
o s e e anscrtsr T80exbhonat Fb o
géﬂ%&%@bﬁgiﬁethéob@a@@péﬁ%&6¥“Hé¥é@%eﬁh%2695e'Ea acitor
di scontinued if the term nal voltage of the efectric
vadedbke dekbayeiog anas § Wxdelacted Ry thenbesmtnabitage,
vol tage detection neans during charging contro
chaeachgscbherdul by m@rmgs@ig/_d\i@chagga;ngoc&B@uit is
term nal voltage of the electric double 20 I ayer
peadpacitiosuchantiber neiataiad ial gaprer eatyBanchpecitbt vis
charged set voltage and so protection agai nst
chevgedhandi cgar@fng hies el iestaritd ndedbli€ kayeteeapagl twsltage
can be achieved, extending the life of the electric
ofdébbl eleayric capaclia orayeandapeaiidiongddetetedriay i te of
its performance. 25 In the case of discharge control
tegrdgal gvobtaggederop i getmepgist dyeiob therelegtedmtrol
doubl e | ayer capacitor is 11 |ikew se set, so that
regcbeRakye el by sdomaatuedti Wolkegetermi nal vol tage of
the electric double |ayer capacitor detected by the
t eFRPFRSF YRl thREduttedtatdsrimednshauPragen i et gon as
contro] has reached the volta drop set voltage, 5 so

e
abERE: t ERAT HENY VO ER Gif ke @%ééﬂﬁna/aéaﬁh@rgmrcircuit

is performed such that the electric double layer capacitor

is charged if the voltage generated on the DC capacitor

exceeds the charging set voltage and charging thereof 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, so the terminal voltage of the electric double
layer capacitqr can be maintained at no more than the fully
charged set voltage and so protection égainst overcharging
of the electric double layer capacitor can be achieved,
extending the life of the electric double layer capacitor
and avoiding deterioration of its performance.

In the case of discharge control also, a voltage drop

set voltage of the electric double layer capacitor is

11
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"CUrreén

“capacitor can be mai ntai ned at above the voltage drop
set voltage so nmaking it possible to protect the

el ectric double |ayer capacitor from over discharge;
likewise, the life of the electric double |ayer

capaci tor can be extended and 10 deterioration of its
performance avoided. (7) An elevator control device

LACEA NGt 0 LhenREegehlya 1AW eil | QL as @, 2ansErugLi on

ns

wher ei n char gi ng/ di schargin curren etecti on

.téﬁ@itnaqetv%qtt%gtehglf ehar gi ngd i sChangiNg Qrunr ggga?%tgpe

el ectric double [ayer 15 capacitor 1s provi

deddiddomyt @nkheceRnst f Uedi oy Ofad @)t iU (BhnabaYe:
and, in addition, as the charging/di scharging control
dieang gt dod@sblahgyr FEMEhd NSIHAIGEd 1k JAl NI Betl §SPESEe,
of the electric double |ayer capacitor is set, and
sovgrecive reliangi ngl dhgehar gty Cttalc i upeel erped of
the 20 chargi ng/discharging the circuit in order to
caperdiaom cahabgi ngl gt sthed giihgsdvd hdieeheatbye doupl et
| ayer capacitor such that the charging/discharging
vaiagentsodaet&dhgdibypddeib hargimg/tdicsC hdkegngce Ui £ edduble
detection neans coincides with the pre-set current
Llavest caseicohovafuen over hiissakeyrge25 likewise, the life of
char gi ng/ di schargi ng can be produced using a current
thegledectgiehdenbl e gl vr estapesfdiitcirenay bs achbrded fod
the electric 12 double |ayer capacitor and/or

- detREigrA§LanseRat BF Re i swmAnce aMlosgedan excessi vely

Iarge current exceeding the current instruction value
canndt fPoRleheEpe Tl deFdas eccayeingchpathe dpresent
. SO this gontributes to overcurrent %fotection of 5 the
HREFEELPPC ABuBI BOT AR aPacitsgie iangharging/discharging

Charglagéghgfggrﬁgéﬁg that detects the

charging/discharging current of the electric double layer
capacitbr is provided in addition to the construction of (5)
or (6) above, and, in addition, as the charging/discharging
control means at least a current instruction value in
respect of the electric double layer capacitor is set, and
wherein charging/discharging control is performed of the
charging/discharging the circuit in order to perform
charging/discharging of the electric double layer capacitor
such that the charging/dischargiﬁg current detected by the
charging/discharging current detection-means coincides with
the pre-set current instfuction value; in this way,
charging/discharging can be produced using a current value

such that greatest efficiency is achieved for the electric
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circuit. It should be noted that, instead of the

current instruction value described above, it would

al so be possible to adopt a construction wherein a

charging limting value 10 | arger than the current

instruction value and a discharging limting value

are set, so that, when charging/di scharging current .
adMleases beypnd, fhe ohay g L, LUE; QL circus

paeassarOeY0Ri e SETAl NI R0 KRLUE B0 o) o
AIGH,T et exkBEs¢hat 9i Nglgl saf W&L@% eregi!ﬂhg Eﬁe urrent

controlled so 15 as to limt the charging/discharging

iﬁ%&&h%ﬁﬁonlBaibésciﬁﬁthEIdﬁnﬂﬁiﬁﬁgiﬁ%@c&QiQV85ﬁﬂiéef§¥ﬁf

protection of the electric double |ayer capacitor a

caphafigiong/ dbsenas gk Mot S otd ANVl keWeSe Beotection of
achieved. (8) Further in addition to the constructions
thef e(®)ktri20dbthploridyds pfliEvat AhaCeRti-ghingd2Ni §€harging
according to the present invention may be provided
ciwictita fuse circuit connected in series with the
el ectric double |ayer capacitor or in series with the
chdtgishghidlischangieny tiatquiilnsarcd bdt thbr eaksent
short-circuit current discharged fromthe electric 25
ingsubksibayeeleapdeitwibdd aheegvent wohild sheotbeipeidible
-fault of a structural elenment of the

tochdPgitng/ dpseheirgl i cilrendin a tBarbéngbyimbkimg v4lue

possible to protect the electric double |ayer
laggpacithar Fhronsexeys gdmucsiiopuive lear pedta Brsdfarging

.description of the drawings 5 Figure 1 is a |ayout
Ligi5gPanyBtue Renvititi Gmalthéltevihern charging/dessharging
current increases beyond the charging limiting value or
discharging limiting vaiue of the charging/discharging
current, the charging/discharging circuit is controlled so
as to limit the charging/discharging current. In this way, a
contribution to overcurrent protection of the electric
double layer capacitor and charging/discharging circuit can
likewise be achieved.

(8) Further in addition to the constructions of (5),

{6} or (7), an elevator control device according to the
present invention may be 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-circuit current discharged from the electric

double layer capacitor in the event of a short-circuit fault

of a structural element of the charging/discharging circuit,

13
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Figure 2 is a |ayout diagram show ng an enbodi nent of
an elevator control device according to the present
invention; Figure 3 is atimng chart given in
expl anation of 10 chargi ng/di scharging contro
operation produced by a charging/discharging contro
circuit as shown in Figure 2; Figure 4 is a |layout
[ i ri.her. e Len f e
Yo By o A e S PR RL R Thn g e AR LY R
1aFeQUESH R S0 ﬁ@ﬁptétxc@s%grs%@r%hep&gweéupréw her
énbodi nent of an el evator contro evice according to
the present invention; Figure 6 is a |layout diagram
showi ng yet a further enbodi nent of an el evator
COBEEOF AEyd:LiHaROIH el Arhlengd0 present invention;
Figure 7 is a layout diagramin which the construction
of rEggue el 5 and Hygite o alggaaddedat eohtent vt Ofevator
Figure 2; Figure 8 is a layout diagram show ng yet a
cohtitbhedeendodi ment of an el evator control device
according to the 25 present invention; 14 Figure 9 is
a Fagout 2iagramashaw ngaamaenbadiiegt aoferibd Bleamtataft an
control device according to the present invention;
elfvgbre dOntimsola dolitagecsavrefiogndi Blge aprgseen invention;
expl anation of the charging/discharging contro
opEraefon ofs &% tild nghahgirngbdirsoham géxel ayoitira of
circuit shown in Figure 9; Figure 11 is a |ayout
chgirggran 5+ i ngetcoa tirgdt kerrafbodi peeduedd v a
el evator caontrol device according to the

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 inventiomn;

Figure 5 is a layout diagram showing yet a further
embodiment of an elevator 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
present invention;

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

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

present invention;

14
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present invention; Figure 12A and 12B are vol tage and

current waveform 10 diagramis given in explanation of

t he chargi ng/ di schargi ng comencenent contro

performed by the charging/discharging control circuit

shown in Figure 11; Figure 13 is a |layout diagram

showi ng yet a further enbodi nent of an el evator

comt dgvi ge i h 5. Rr ese j I Qg

Fi g%?gk?m% L 14 a&r?’der&\%éaltg?géne%gﬁé%grgén?ﬁ%@%?%?ﬂm% an
eléivagbanBogt ¥&N ddw Lol ANIAQR Ok ot PBe present invention;

char gi ng/ di scharging comencenent control perforned

by rt hershaw gi 9104 disichafedinage re@Rt BOLgEhhCYiteshoywn in

Figure 13; 20. Figure 15 is a |l ayout diagfam show ng a
exblrhbelon edboch sredta 10f i rdfy dlsewatghi n§0BbA Bt o deyh&ELat ion of

according to the present invention; Figure 16 is a
theokhagei meuief ortm ot iagy ararginean ciiBcuexpsadahi o Pigure 9;

di sconti nuance of chargi ng produced by the 25

chaigung/ 4l schar giangpuwontitalraci shawinghgsn & NEt g e

15; 15 Figure 17 is a voltage waveform di agram gi ven
emppdipspt apfitdwrelgfvate dicstorti deance afcdidiharig nthe

produced by the charging/discharging control circuit
PreRewh Imveligeey 15. Figure 18 is a | ayout diagram

show ng yet a further 5 enbodi nent of an el evator

cohtgfe dedA cEhdddr dingg ved tare apd esenten hviead form

Figure, 19 js a | ayout diagram showi ng yet a further
diggheRi He i dit SPRIRTGT 108N PE oFhelevh @ BI HRG A BF Htp 15 ng

t he '
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 waveform
diagrams given in explanation of the charging/discharging
commencement control performed by the charging/discharging
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 15;

15
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present invention; and 10 Figure 20 is a | ayout

di agram showi ng yet a further enbodi ment of an

el evator control device according to the present

i nvention. Best node for putting the invention into

practice 15 Enbodi ments of the present invention are

described below with reference to the draw ngs.
Plengec 15 & | avpit Alaghameshan g, ag, egpad] nent of

an in 0

evator contro evi ce accor e present

exwgﬁgueﬁi of 1hd *Hissc%ng%%apegr L$ ha%héi@saﬁé@gprfﬁﬂgegx; by

or equivalent to 20 those o i gure are

'theehngrgiﬂgmimmg e erence ; S¥IRe! shoJhi Sn of &}ALO 5.

control device conpri'ses a drive control system1hat
Suppgihies 1@ail red fdrdne RaWehml BhbRen§aye: Wayr @schdn
Figure 1 and a roped el evator that raises and | owers a
emBBdRASSENGE a€ A etk IS IR @61 V8 eRQWRr 2 b LY ScArdnee
control system 16 This drive control system
preeanti sesemt Lomrerci al AC power source 1, a rectifier
circuit 2 that converts the AC power fromthis
commgurt al 9 AG povieryasauddagtatmoshEwpoweyet aa DG ther
capacitor 3 that snoothes the DC power obtained by the
enmbodomyet s¢ Depreocess.qpercbatmed dyvihesacectdingrto the
circuit 2, an inverter 4 that supplies the DC power
premeot henveytidis @@ capacitor 3 to a notor 11 after
conversion to AC power of the required frequency, a
r eBi g cel chopperayb®tt HaRgEam ebavety evlet na parriities]

with the DC capacitor 3 and that
embodiment of an elevator control device according to the

present invention.

Best mode for putting the invention into practice
Emboediments 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 equivalent 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.

16
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10 di ssi pates power as heat, an electric double |ayer
capacitor 21 that is |ikew se connected in paralle
with the DC capacitor 3, a voltage detection circuit
22 that detects the termnal voltage of this electric
doubl e | ayer capacitor 21 and a drive control unit 5
that controls the inverter 5 in 15 accordance with a

i st ti | o
ot i Font oS LRd bastor T e A PR L U8 S P Eiine T 2
poli@S! SbAEE £hopnalc s laquiied, Ther Cbertiics dbl

ayer capacitor 21 referred to above 1s a device

po@@RPNeELRdri Ns PAAld Rl W bl LRGPCs6APRE! 1 Ofo @S0k, a
descri bed above, having an el ectrostatic capacitance

pct Babakst68N3i Gef@binsJidegernhat pBakrobpthigedPy the
capacitor 3 and having the function of storing

cofl@ekh b abr 87€4 Jpe AnddS byCapabkl ecetibebnd-Lhaiged, an
and discharged with a large current in an extrenely

in¥hetkrt i Meha CoONgRAURKY lthe BINpewkhesAbothegtspstatd mC

capacitance of the electric double |layer capacitor 21
cabacexbrebety 4 atgeyr il aSfteapabhecotidd ascaUwW@Ete NG

practically all of the regenerated power from the
theotreguitedniiré¢dieeldy ,val trage sgenecatbdppart he DGt is

capacitor 3 is governed by the term nal voltage of the
cophectedcinowbtael ledy eri thapaei O6r c2pachtThel ropeédthat

el evat or descri bed above conprises a notor 11, a rope
disgippting PeWOr & sMhwditng adr edet2réondechbod W Y4r t¢Rpacitor

rotary shaft of this notor 11, a passenger cage 14
2lsgBpendedl Lsvibite candestechils papaliglaridta B difei ng

wei ght 15 suspended at the other end of the rope 13.
capacitor 3, a voltage detection circult 22 that detects the

terminal wvoltage of this electric¢ double layer capacitor 21
and a drive control unit 5 that controls the inverter 5 in
adcordance with a prescribed speed instruction and the speed
of rotation of the motor 11, and that operates the
résistance 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 larger than 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

17
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10 Next, the operation of the elevator control device
as above wll be described with reference to Figure
3. Since, typically, it is necessary to cause the
passenger cage 14 to run with a prescri bed speed when
t he passenger cage 14 is ascending in a condition
close to full or when 15 descending in a condition

'acehfaagaw mirwaycura:% f%19!0g%akhgeregén&%@él&tpgﬁqégcfrom

I generated 1 nt commer Cli

chBOWBE oS oM Chd the rs%w &'t%g CHEﬁHkgtgd L D&e Gapaci t or

Inverter 4 1s supple e notor

caggeafaistz 1 LIRNRITAL 8 ORBEALLOR 1 he) Pesf pL e d, phap. the

0 passenger cage 14 i S descending in a condition

elebesect@dld 1H/er TapaeeRBNg1i N a condition close to
enpty, since the passenger cage 14 is in a condition

| NTHRI £6pdd LAyt Bscict BeHf ab&0e PeNRSr DENEr ARt I 11,
the order: notor 11 -. inverter 4 is applied to the

a bEpeapacidwid bnt2b Hamendehg whaen pevesniegenenatad dae
the notor 11 is generated during regenerative
roopeyasihaf; curtrant b ofd aws: a @BSﬁéh@érldagé“&ﬂtsﬂsp%nded
rectifier circuit 2 to the DC output |ine, but since
att hhe ewd renhtthis blopekdéd bydt hebatetcfn@rwelghtcuid 2 so
that it cannot flowinto the commercial AC power
sugpended 1at tthee mbhreententc off| bve kope the electric 5
doubl e | ayer capacitor 21 i.e. the regenerated power
sNeé’écuﬁfhﬁ fRedaiti ophefelkbet plevabobl eotayelr dsapas tasr
raising the termnal voltage Vc. The term na
ab%ﬁt‘a@%l dte tdRscrafsst MiléhdsabresTE§ ekO clbBe i@ of- 21 i s

then detected hy the voltage detection circuit 22 and
deFf%%ﬁ%HFXQ}q ydrﬂ&els neCessary to cause the passenger

cage 14 to run with a prescribed speed when the passenger
cage 14 is ascending in a condition clese to full or when
désceﬁding 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 cperation 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 - inverter
4 is applied to the DC capacitor 4.

However, when power regenerated by the motor 11 is

- generated during regenerative operation, current 10 flows:

18
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10 control unit 5. In this drive control unit 5, a

vol tage corresponding to the rated voltage of the:

el ectric double |ayer capacitor 21 is set beforehand
as the operating voltage of the resistance chopper 18
and the term nal voltage of the electric double 15

| ayer capacitor 21 detected by the voltage det ecti on

m(ﬁwemrileg ot ARBESENEopere e o Re B & ?PYEL ol &-tpuc
LB RsE ORE AT R el %“%r%%% Porfe BEaEFEFSt o

ciidhf) 1t Besselfiz ext{ ngu gy fﬂo‘%l AR tik@ %QmEQEéRM ULENG

the resi stance C%opper 18 on. a resu
pflegCtihecdoybl enl ayer- Sapacd tar,, 21 1h§oprtﬂtee%%§gt££ﬁe

overchargi ng since, due to the voltage exceeding t

dduied1ayekt aggaeicther elecd r 't@led%gle%erﬁxga 5@9@9 for
21, a resistance chopper current I'r flows in the

adeshigbhangei g5t ghoppest - apdhenen yies dhpsipabedz as
heat . 19 It should be noted that, when the el ectric

radaublge thayeermeapacid Bragl s zml@zumf@lratlhag 78UcAgs abL0khe
power, the term nal . voltage of the electric double

'eua$¢eﬂccapabléolaﬁéridaﬂ&ﬁxrmr 2thars thenr aetetted by the

vol tage produced by the rectifier circuit 5 2 of the
voACapeweetgotice dirswit B cury elflivertronpt hbe Alrive
power source 1 is blocked by this rectifier circuit 2
camidodounghnhot flow to the electric double |ayer
capacitor 21. Consequently, during subsequent powered
opérathén @fivhecomptdr WLE &l aokolhegpowerrespem@ing to

powered operation of this 10 notor 11 is supplied
thprgﬁppﬁevg@g%gglgfcﬁhﬂﬂq§qq§¢ép double layer capacitor 21

is set beforehand as the operating voltage of the resistance
chopper 18 and the terminal ﬁoltage of the electric decuble

layer capacitor 21 detected by the voltage detection circuit
22 is compared with the operating voltage of the résistance
chopper 18; when the electric double layer capacitor 21 has

been charged up to the rated voltage, the drive control unit
> performs control to turn the self-extinguishing element 16

constituting the resistance chopper 18 on. As a result, the

electric double layer capacitor 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 resistance

chopper'18'and power is dissipated as heat.

19




10

15

20

25

capacitor 21 until the terninalhvoltage of this
el ectric double |ayer capacitor 21 is gradually
decreased by discharge of the electric double |ayer
capacitor 21. Wen all of the regenerated power
-accunul ated in the 15 electric double |ayer capacitor
21 has been discharged, the term nal voltage of the
el gt gy upl.e r aci.tor .21 econmes |0 t han
t he réc?F ?egkv%%?%géj%ﬁgt&g%&cﬁéﬁmgﬁecg5ﬁFcgoﬁggﬁdpayer
|-sGhargejoper atLofyd : rggy i ti A .
C%%HS dfécontinuanggu%$t%ﬂ£ |§%h5%%%%o g%% Foﬁ?eapiﬁmlnai

vEAWIRNb £l $hbl e!\éétEgé“%@Alaé 1%%&0‘@:%@%‘1%362% iFyl%zf'ger

rectifier «circuit --. DC output ne and supp

tﬂﬂﬂMﬂhetQeEBQfﬂ@aoﬁolﬂégérﬁHBédH%d3%@n%E%i?Ecéﬁf@@%eéircuit

source 1 is thereby continued wthout a brea

2 GINSBRUANT b¥we Wi sbusde enmbadi MRt % rdescrisbed abene, ac
by 25 connecting an electric double |ayer capacitor

pakrofsohargel eheplsorddtd e FaRAGLRNEE caCEO8Sut he2 g so
output line of the 20 rectifier circuit 2 i.e. in

capawodl fébwwibhthbee DE: oapacidud 3 1ayeiraekbgak tyrabl . of
the regenerated energy generated by the notor 11 can
be Cstiergdenniy hedwt But riubstaulehe bayeredcapagit Osn 2df the
and can be re-used by discharging this stored 5 energy

majean 1t heahexof pove rraveoperfattihen pofvetrbd optoetidntakeshis
place. Also, due to the provision of the resistance

mogREppér 1 38supmbled etran dhdogbletirayeroohpaclaper 21,
with the operatin vol tage of the resistance chopper

capgcdEprt 6lt patHhatletr e ndiNEdgeostaghecd| thisi eleoubie
I%Xer cagacitor 21, the

double layer capacitor 21 is gradually decreased by

discharge of the electric double layer capacitor 21.

When all 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 thereby discontinued.
With this discontinuance of the discharge operation, a
current Is flows: commercial AC power source 1 - rectifier
circuit 2 - DC output line and supply of power to the motor
11 from the commercial AC power source 1 is thereby
continued without a break.

Consequently, with an embodiment as described above, by

connecting an electric double layer capacitor 21 of 1érge

electrostatic capacitance across the DC output line of the
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el ectric doubl e | ayer capacitor 21 can be protected
from overcharging since the resistance chopper 18 is
automatically operated when the term nal voltage of
the electric double |ayer capacitor 21 reaches the
rated voltage. 15 Figure 4 is a |ayout diagram show ng
a further enbodi nent of an eIevator contr ol device
gﬁg [ e resent |nv [ ure

t ?égﬁﬂ%ckggﬁg g sane’ for e&ﬁ ehtt% p%?ltor 3
ggégyggf§ gLye J&f erence nunera

pfor furtﬁg%gde?glfg%hggicrl5i|on%ﬁ?ﬁ?ﬁeQSOFr?hgd?%%dEWe

nd Sy Qf1eIaRdpE0s b BUA - £ J4fU r%b%%bgﬁg 13 gr

addition to the constructlon shown in

agﬂct:&t&rZ% 1 §n§08£‘§ck§@dré-rhs§§:[ 'b%fs d@'stcﬂarggﬁgel:ﬁgg ”.sgored

bl e | ayer capacitor 21. t were no
er@rQyi dedn the ﬁéﬁﬁtﬁéﬁéfgﬂﬂdﬁéﬂéﬁﬂﬁh %p@ﬁthBtg} ?? takes
woul d be constantly connected in parallel wth t
pldkecapacitor 3 and a condition would be produced |n
which DC voltage was thereby constantly appli ed.
Acearsadi, nghy, tasthdigsnisthn?d i $heorBeeEedndb t fhdhser 18
el ectric double |ayer capacitor 21, the drive contro
anghiefl est r5cpeéofiol &rsl oye rc eripaeli tefr tzhe &M h CBh@ 3ok d ihg
normal operation, but, when the elevator cage is
voditegpged £ phefoemsstﬁﬁcaxmhmpmer a8 the swi thd 23tedhen
the electric double |layer capacitor 21 is not used.
vogsageqaénthy, e etr ichickudsodiayemt capycpeof 02 hi nghef f
10 control of the swtch 23 when the electric double

clegfeic gapatet by qapasditons@d, cahehet heobteted ofrom

cage i s, stopped,
overctharging 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 is a layout diagfam shoﬁing a further
embodiment of an elevator control device according to the
present inventlon. In this Figure, parts which are the same
or equivalent 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

were not provided, the electric double layer capacitor 21

would be constantly connected in parallel with the DC
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the electric double |ayer capacitor 21 can be
.electrically isolated fromthe DC voltage of the DC
capacitor 3, thereby meking it possible to prevent
occurrence of incidents of 15 electric shock etc

caused by the DC voltage accunulated on the electric
doubl e | ayer capacitor 21. Figure 5 is a |ayout

LAgr am shawyn «a further nmbodi nent of an |

c%‘:Jevator c%ﬁprglxgégﬁgég%c%%ﬁ%ﬁ ¥ 7 PR rids gt ch bC
bVEN 1o R LhLS El a whjch are the sane 20
Vor i%lm val ent rt obt ﬁgggyégtkfg%%hfdare gi ven the sane

r ef grenca nuer gk sy pndgf - il :
descript!g% li;Fhe_reof tﬁggé%ggééhﬁic?éﬁgFFg P&taiéﬁfe
eﬁbcﬂﬁﬁi|Hdﬁb§€bQQ¥8FnEapé$i@99'i'f”%ﬂé’dyy%ec%ggkréﬁt'ggt 5
shown in Figure 2, an initial charging circui 26, 2
PEONRITS idhg c8nSWbl CHE 2dh angh, I €S SIANGSE 122 ¢Rnast Sge‘erion,
parallel, is connected in series with the electric"
buigublteen 22¢l ayetatapacOri2lst [ iedlrbymst Be rdEbY ey o1
control unit 5 of this device delivers an off contro

- ofitgmalswitteh 28fremén tise passad-ifd epubhe ¢agERr ehahcfAlor

power source 1, putting the switch 24 of the initia
2 har giotguekdcuit 26 into the off 5 condition and
connecting the electric double |ayer capacitor 21
wi Uensieguenier cvbth AC powarbsidmeae , 1byhpeugbribeg off
resi stance 25. As a result, DC power rectified by
CPEILdge L theoughtehe? T edtdrf itdre eilectirtc2dbsbsapphied
fromthe comrercial AC power source 1 and gradually
CaRralGes thelionet aexgd c Houbltde ayevatapacayer i2lswpbed,
a current restricted by the resistance 25. After the
tﬁeaﬁigcaflg %?%R&ﬁeﬁ%ﬁqﬁﬁpapacitor‘21 can be electrically

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 layer capacitor 21.

Figure 5 is a layout diagram showing vet a further
embodiment of an elevator control device according to the
present invention. In this Figure, parts which are the samé
or equivalent to those‘of Figure 2 are given the same
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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prescribed tinme after commencenent of passage of
current by the commercial AC power source 1, the
drive control unit 5 delivers an on signal, turning
the switch 24 on, and 15 connecting the electric
doubl e | ayer capacitor 21 in parallel wth the DC
capacitor 3. Wth this enbodi nent, on connencenent of

s I
oﬁﬂﬂﬁl%ahh¥i883éé&¥%é¥%*Bﬁté¥% %%n%?o?omggB ﬁon%en current

commercl a power source 1 rec

id %ts's(eHeErSMGNét gqﬁ(gvgéz?aq I LanL Sahﬂzgt ?dhgytm?g the

resi stance 25, rush current

sWﬁﬂ%%tQHCofd@H@lfhiéwgﬂ éﬁﬁ%@ynﬁoElgéugEogktbﬁto th% off

comercial AC power source 1 when the capacitor

- cometi thibhl ¥n&has aed-cany Qﬁm?%l%%@kqudoﬁﬁféep¥¥er capac1tor

protecting the electric double |ayer capac

21f ARKr URE EHHIE@NEia ITEK] REvick- ROSSLE! € EEr@ﬁi&ﬁnghe 23
the life of the electric double |layer capacitor 21 and

reprieventengs deierd oraxhilal) o bbweperEot MBNEE. b ngllgél&aeag@e
is a layout diagram show ng yet a further odi ment
thgbugh ehevatoriitiont ralraeti ¢eiaceapgdi bgdt Oréhetve
present invention. In this Figure, parts which are the
copamuciat AQuiomd emourse Hosedofrkigal by 2claseggs vigte t he
same . reference nunerals and for further detailed
clgeseirpdownle tivaranfcarae itoadéi withederuedend Feguricted
2. In this enbodinent, in addition to the construction
by15hehbeRLS IR AftercihrentDbeeaker predelermined

such as for exanple a fuse is connected in series
prﬁﬁpﬁlpﬁ% %ﬂ%ﬁﬁ%QQ?r commencement of passage of current by

the commercial AC power source 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 capaéitor 3.

With this embodiment, on commencement of passage of
current by the commercial AC power source 1, the electric
double layer capacitor 21 is gradually charged up by the DC
power from the commercial AC power source 1 rectified by the
rectifier circuit 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 layer

capacitor 21 from rush current, making it possible to extend
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doubl e | ayer capacitor 21. This current breaker
circuit 27 prevents inflow of current to the electric
doubl e | ayer capacitor 21 by breaking the current by
for exanple nelting, 15 if the current of the electric
doubl e | ayer capacitor 21 becones excessive.
Consequently, with this enbodinent, if a short-circuit

fault in the DC itor 3 or i ter 4, th
e et Phe Rurs ot OMeHs T ReBobhooB! GbtFTe

lLe | a acit 21 is _hroken, making it

P§§¥§§tgﬁg ¥§£3§29§§§%‘”éé%ié%ﬁbEFFEPfESHESe, such as

f aid; 0 e, e i Cy. e .l I acitor. 21, in

t e eage”br L L LRI PGS sroPUED FBE7S' Rk
el RATAM ObY eln | 81 &¥P AN Q0 q¥6t 8 ESBEB§Bg o the

nodi fi ed exanpl e of an el evator controf ~device 2%
praceokdiRgehoibhe PYespnd AinyeRal| Qrtyb&ﬁi§?e8k£'€ﬁ%|§%me

it is a layout diagram of "a conbination of Figure 5
oraRQuivaUERt bto 2Hoddisr enbRdiment bSqaveanshEUSLLON 1N

which an initial <charging circuit 28 and a current
refieeaker Aunedhls 2qnd hedr fireaks bethoWeAJ4ONEF CHF 1ot

is connected in series with the electric double layer
theapaci the Pdadds bs resWrtredoroSFegarengenent of

passage of current fromthe commercial AC power

solincehls & ediwrnt,edin fadedthynpassage tbnsuglhct e

rectifier circuit 2 is supplied fromthe commercial AC
shoonein Edpgvre 4, andwygrdddablrgathar gésctihe 2Vesteh cas for

doubl e | ayer capacitor 21 with a current restricted
exXgyriRear £458t B CeOMBCLEQ Aft eertihe WapBethé alectric

predeterm ned prescribed tinme after commencenent of

dophdsadaver ewrdehtony -h&hdenmerepal Aceaker circuit 27

prevents inflow of current to the electric double layer

capacitor 21 by breaking the current by for example melting,

- 1f the current of the electric double layer capacitor 21

becomes excessive.

Consequently, with this embodiment, if a short-circuit
féult occurs in the DC capacitor 3 or inverter 4, the short-
circuiting current flowing into the electric double layer

capacitor‘Zl 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

furtherrmodified 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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power source 1, the switch 24 is turned on, connecting
the electric double |ayer capacitor 21 in paralle
with the DC capacitor 3. 15 When the el ectric double
| ayer capacitor 21 is connected in parallel with this
DC capacitor 3, if a short-circuit fault occurs in
the DC capacitor 3 or inverter 4, this short-circuit
cu t j flow i lectri b

canbert orbaTEne s L B ST e EH el o B0

ch%qglh% shoEhiEis6Uldy caurcru%r}te% pRLgken éagc F' 97v )

S
short- circuit current into e eI ectri ayer

breARACHheh oring Cave BN e he RLaYveRted. lQOQéﬁﬂé'@&i% the
wth the enbodi nent descri bed above, the electric

cldeublie hayBleCaRas) tlpZhdoy POt @ct gd EEQM I Ush 25
current on conmmencenent of passage of curr ent by the

cR@RRREtkat OE POVEIgS U cRirkedft FROK t&kl ebihe SHIEENC
25 produced by short-circuit faults of the DC

pG@facblieteOl, DOVSsWES HitiiFd eAObFRbagpagat tBAdéugh the
furthernore, power regenerated by the notor 11 can be
receliifablrycstoned dnid hewppdliect firemdaubl echayecial AC power
capacitor 21 and can be re-used by 5 discharging this
sosiroeed endr gyadualhe diexigesctasi eheotripodeniete layer
operation. Figure 8 is a | ayout diagram show ng yet a
capgetier 2éntodh nenturyferdn relsévatoedcbyt tbe devisesnce 25.

according to the present invention. 10 This
AfgRBodPAentPFe @f conmtadnieirained wheehriheflof imexahs e

the construction of Figure 2, the DC capacitor 3
commencement 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. |

Whent the electric double layer capacitor 21 is éonnected
in parallel with this DC capacitor 3, if a short-circuit
fault occurs in the DC capacitor 3 or inverter 4, this
short-circuit currént 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 short-—
circuit current into the.electric double layer ;apacitor 21
can thereby be prevented.

Consequently, with the embodiment described above, the
electric double layer capacitor 21 is 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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that is connected across the DC output |ines of the
rectifier circuit 2 is deleted and the function of
this DC capacitor 3 is given to the electric double

| ayer capacitor 15 21. This electric double |ayer
capacitor 21 is fully capable of coping with

hi gh- speed chargi ng/ di schargi ng operation, so so |ong

th h f ' t 4 t
M D ST L B Fb%tvééf%a{peﬁe;tsaa?%rage
nDothl functlon tha woul herw se
lnvgr?%rned %) t'he maﬂcoggrgc t'of an e%@?%ﬁl’é?%ﬂ%r t he

reggn&%’ chtor & & ot t%‘% Wg L&hefe @8?_95191 ”gétyc;re"&bto'?l e

construc er of npone

elESgH%deQé{bﬂ?'ﬂy}e'}g c*aﬁﬁc?@ 9%%%58%& béxdhddl By

enbodi nent, the “presence o a transforner or

dlgl:ﬁEHgPH&' o d 1018 Qr WeELD9bni FREJRDEE hatyees, tdie 26

commercial AC power sourcé™l1l and rectifier circuit 2

ow§re§nyb§fgpﬁg1and the i npedance thereof is
represented in the Figure as L. In this elevator

copisetedevisey hRfe aiegPhRVEHENiRg Syl | ¥ enGaMeol
systemthat supplies the required drive power and a

embopedert eyatnr diatatbal sestand bHewets iderpRSELengerthe
cage using the drive power fromthis drive contro

prayshenminventien .same way as in Figure 1; in addition, a
char gi ng/ di schargi ng control systemis provided. 10
Thirsidrendzodtiomtoli sspstenstonptisesim woiaterigi dlorAC
power source 1, inpedance L of the distribution |ine

example the construction of Figure 2, the DC capacitor 3

that is connected across the DC output lines ¢f the

rectifier circuit 2 is deleted and the function of this DC
capaciter 3 is given to the electric double layer capacitor

21.

This electric double layer capaciter 21 is fully capable
of coping with high-speed charging/discharging operation, so0
so long as the switching frequency of the inverter 4 is not
more than a few kHz, it can substitute for the voltage
smocothing 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 comstruction, the number of
components can be reduced by deleting the DC capacitor 3.

In this embodiment, the presence of a transformer oxr

distribution line (or wiring) impedance between the
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(wring) or transformer, a rectifier circuit 2 that
converts the AC power fromthe commercial AC power
source 1 to DC power, a DC capacitor 3 that snoothes
the DC power obtained 15 by conversion performnmed by
the rectifier circuit 2, an inverter 4 that converts
the DC power snoothed by this DC capacitor 3 to AC
r.: [ g hat . i es;
b b itk T YRR rL O i BHRE 2l
ensfitstighegoﬁﬁ&oﬁﬁetﬂﬁ)écmﬁ%re_t etrhe%e' g fi‘%c?ég?}@ggm‘f\é hilgoch
prescribed speed I1nstructions and the rotationa speecf3
FiQfuret B8 ADtoOr 11, so as to output AC power of
frequency in accordance with the speed instructions.
Thenchakgi 8946k sChal@id1® 1R Rk, SYsLed deschibethed a
above conprises a charging/discharging circuit 20
dra@RPbat BE1 25y e GG dupphakdl REeCoBLEOLe8| 8PP Soower
28, 28 such as a plurality of self-extinguishing
arel enenpedconsest @6 iHrt ZaiRasakhhal 180E0sSthdepdXsenger
output line of the rectifier circuit 2, a DC reactor
caz@ ocenngctled afitte trhevecorfirom cangediioa copotndl ofydthen in
plurality of charging/discharging control elenents
th28sap8 wad davimdg tdhed dnctinoaddfitsobpthi ng the DC 5
power rectified by the rectifier circuit 2, an
chargéngy é1sdoamd &d ayert redpavisten 2%, provoliedge
detection circuit 22 and a chargi ng/di scharging
coRPL8| dphYe BULITHe selséefy COMpoubEe § ayermenphih tAst
21 referred to above 1is a device connected across the
POREToGPRHES | I nellFedaEe1d récthei disEriuiion through
/di scharging circuit 20 and in paralle

t.he chargin 2ul, (
(W ERSY he? e SHpegy & TREFLAGeRncircuit 2 that converts
the AC power from the commercial AC bower 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 required frequency and that
supplies this power to the motor 11, and a drive control

uniit 5 that controls the inverter 4 in accordance with

. prescribed speed instructions and the rotational speed of

the motor 11, so as to ocutput AC power of frequency in
accordance with the speed instructions.

The charging/discharging control system described above
comprises a chafging/discharging circuit 20 comprising

charging/discharging control elements 28, 28 such as a

plurality of self-extinguishing elements connected in
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el ectrostatic capacitance of for exanple 1000 to

10,000 tines the capacity of the DC capacitor 3 and

having the function of storing electrical energy,

that is capable of 15 being charged and di scharged

with a large current in an extrenely short tinme. The

voltage detection circuit 22 descri bed above detects
i nk volta ener din

3 .
pafAf iRy 260 %ﬁtag bR S R b sty frs o%lffﬁlelt
f t h det ect
2. & beL *—"ee%ct% S Gl e BT VAL Scbilhey M-S on)

poIE%SofCE‘ﬁé ﬂ%adilscgﬁ%rseggafﬁﬂ /Sls&(‘éf%ﬁ?%r@osntﬁc et

ar gi ng tag FSc arglng v ge an

el%f&@l?@éef’sthfa DGd Y ? éo'tﬁégggg <5ﬁt<?fjd§rﬁ'o$tj}ﬁr%cthe DC

capacl tor detecte t age tection

po%b&cyéétgﬁiéﬂtﬂytﬂﬂ% %%%E%%E@E'@E?Qu§€t2 V§Hté¥53%f¥81
has the function of charging or di scharging 28

doﬁBmEfPéyé$ ddn chargiong/ di sehargh Nge€ddcidt 20-hen 22
the DC I|ink voltage goes beyond the limts defined by

antihesenhse§inyl iagrs-gihgcicdantal |l yniassshown in Figure
10, the set charging 5 voltage referred to above is a

voThageldargier ddulet hayereebphtetoy ol ager prodliced awve
the rectifier circuit 2 of the comercial AC power
issaudeeide anmthrlaavwerd tahawstshehepb abutgut Vol tage ofhe he
resi stance chopper 18 and the set discharge voltage
rec$ifivnl thge:dowerthidoaght hber ebar§img/dioddlagey iy circuit
produced by the rectifier circuit 2 of the commercia
20Aend ponepa soiuresle 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 in 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 link

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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In a device according to the present invention,
normal ly, the DC link voltage generated in the DC
capacitor 3 is -detected by the voltage detection
circuit 22 and delivered 15 to the

char gi ng/ di scharging control unit 30. As shown in
Fi gure 10, the chargi ng/discharging control unit 30

he DC |ink, vol d aq he. Vol
R BTt b P et AT e et Lhar b AD VBFE e
14 i ifi N duced b
Ll velSebR] 85 hoitd 20 i en e P R P EERAR Tre

vARERLI ng voltage of the resistance chopper 18 and
executes charging control in respect of the
changli RghEL $EPAr g4 NG LANLTOE; S SLid M4
t he cﬁarging/glschargingjgﬁFgak?gggb%héﬁetﬁggtéﬁég%ﬁng
voleldagecexeeedst s her SRt char @oﬁga%% 1898 SOniNatnd he
25 I'ink voltage generated by the capacitor 3

refiarrges vhetagéestodiicddy enlayerteapasi toFc@le 2%f the
Al so, the charging/discharging control unit 30, when

cdifte rcDE1l hokpwobt aguice 110w thaart BRasetndi (S}]%hﬂéﬁgﬁug
voltage, which is |lower than the rectified voltage
vodrtadeced biet hesisteotdd idoppierCUBt aRd the. s€trdigcharge
power ed operation, executes 5 charging control in
valésgectisof tvhetadmrigpivey/ dirsohahgi ngct tdnéd ovoetament s
28 constituting the charging/discharging circuit 20,
proguchdt by hehgowest aticumydiaiced ti A dhetleé ecomiercdnulbie
| ayer capacitor 21 is discharged across the DC out put
pPoviede SeRrERelrectifier circuit 2 i.e. is discharged to
the DC 10 capacitor 3. Consequently, although in the
abdVed cHABBHUTRERECeHEing 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 unit 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
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 éircuit 20 when the DC

link voltage exceeds the set charging voltage, so that the
link'voltage generated by the DC capacitor 3 charges the

electric double layer capacitor 21.
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voltage at the inverter input termnal is increased by
the power generated by the notor 11 during
regenerative operation, this increased condition is
detected fromthe DC 15 link voltage generated in the
DC capacitor 3. If this detected DClink voltage is
hi gher than the rectified voltage produced by the
regtiLfie [ It | t rghn
Vol tage: o SR L RN FHERTHR LR IF wE TR M nen e
pct henkeshst agce; ehopher 18y Lk QQ'ted§Q§E9£<g8 \?(1311%9; e
el ectric double |ayer capacitor 21 can be pertorne
whald, isdublog poyverad arenalden, vbthB?@ Dok By o) tage
is lower than the set discharge voltage, which i's
recower cbhanrther 7ectid.i edirvalbt aeferthecpoveriof, thecutes
el ectric double layer capacitor 21 is discharged,
cherking pessidl eid erdigR @f cFowRE. cBQr&i\@ga@iﬂééﬂl@ﬁ?ilng
constructional exanples regarding the control o
conamrpRnedaratt o©f 2 € hasgitighdisghangi 8gawyihg he@vsdearging
described. Figure 11 is a |ayout diagram of an
cielcevat 20, contrldt thadewwee accamdiagedioihheh@rebeftiric
i nvention, describing an exanple relating to contro
dogbleolmpacepamcidforcfdr disnghidi-behaedi agross ntidiedDC output
enbodi nrent shown in Figure 9, an exanple was
ligesefi bee rechwhiidr chiacgiitgPdisehat gi Agscontged wf thwe DC
10 chargi ng/di scharging circuit 20 was perfornmed by
cappeitefad gi ng/ di scharging control unit 30 in
accordance wth the detected DC |ink voltage detected
byCPREETF e detigen incipeurPove, epppdHnent ddis
Ehe DC |link voltage generated in o
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 gemnerated in the DC capacitor 3. If this
detected DC link voltage is higher than the rectified
voltage produced by the rectifier circuit 2 and exceeds the
set charging voltage, which is lower than the operating
voltage of the resistance chopper 18, reliable charging of
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 1s lower than the
rectified voltage{ the power of the electric double layer

capacitor 21 is discharged, making possible re-use of power.
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the DC capacitor 3, and a set voltage. However, in the
case 15 of the elevator control device shown in
Figure 11, in addition to the voltage detection
circuit 22, there is provided a current detection
circuit 32 that detects the output current of the
rectifier circuit 2; in this exanple
ch i ng/dj i hg..contr.ol _aqf the .

¢ nglg{:fg 2 géor%tfdlctlona.ci eﬁampéeﬁeF?%?%ndq%s‘%}heg

chargi ng/ drschar gi ng circuit

cddt PC ki B&M@Meﬁgﬁ%@ ¢ the . i t/&{iggaegﬁgg;&iffwg& be

current respectively detecte
gedetegtiion circuit 22 and the current detection
circuit 32. To-describe a concrete exanple, the

VOlrt 308 de1 ect i M 4 2R 1CidiG 'rtamZ%deBesigvéaﬁcgr (El%gcfﬁéf‘é‘l

vol tage generated in the capaci tor Ivers

debfics b@cbh&iﬁ@aiﬁiﬂﬂﬂ(Hﬁég@%Egﬁﬁgengloﬁpn&égérfgﬁé%g§h

Al so, the current detection circuit 32 detects

exQibput reusteny ©f ddifdAcfl ice@hmehbeMbht 208Nd
i kewi se delivers this to the chargi ng/di schargi ng

cheentihgl/digohér@hg5 As shown in Figure 12A, this
chargi ng/ di scharging control unit 30 conpares the DC
|'i ik bkt ageodiemertatsécbwan int Feghe capagsh t @fard Detierd ed
by the voltage detection circuit 22 with the set
deskariyedginobit befe, charigding/slilsahgeyihbanottecl rettidd ed
vol tage of the conmercial AC power source 1 and 10
chipgeéng{ Aasch dveg iope rcdtriong tv et age pérfhens@sistidnece
chopper 18, and controls the chargi ng/di scharging
chargdpp! d3ockiphing wenteied DCiki AR VoI degerddreges tthethe
el ectric double |ayer capacitor 21 if the DC |link
def§FtagelextEdisvaliie sSeieéRai-gPngy the voltage detection

circuit 22, which detects the DC link voltage generated in
the DC capacitor 3, and a set voltage. However, in the case
of the elevator control device shown in Figure 11, in
addition to the voltage detection circuit 22, there is
provided a current detection circuit 32 that detects the
output current of thé rectifier cirxcuit 2; in this example
charging/discharging control of the charging/discharging
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
circuit 22 detects the DC link voltage generated in the DC

capacitor 3 and delivers this to the charging/discharging
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voltage. 15 Furthernore, in the case of a discharge
control, as shown in Figure 12B, the
char gi ng/ di schargi ng control unit 30 conpares the
rectifier circuit output current detected by the
current detection circuit 32 with the pre-set
di scharge current and controls t he
i ngk di sgha g 20 suc h _as
|sé%argegt§g v%?%ggéﬁ% rre FFeg agubFérCVb§e?2

adtaRac taE dde bl the r&at 'ff %ec'resew%gyt g%c&wff‘ém

exceeds the set discharge current
7 i u V. a
et B T e (i oy~ SafpBat SEng L IREL0SE A
udis small, so that there is practically no drop in the
DC |ink voltage as shown by the dotted line in Figure
32A£2éhbnnpﬂmewﬁﬂnQPQE§$lQﬁl@fchB@gHﬁ&@&1§éhaE§Wﬁﬁ i's
di scharged fromthe electric double |ayer capacitor 21
coandolcanibesef¢@dd e heeDasednRYval t 2581 H8né Pa £ st
the rectifier circuit output current and to conpare
thiehiDS whphcbtdhe3 siitaditsehdygeheutrb Bk gangde Bé NG NG Ackhit
commence discharge control of the
22cwatyi b distt haragiqigieciviedttiatye20whiconmi s hearger than the
char gi ng/ di scharging control unit 30 accordingly.
repitgfired 180l sage |@ydiite dicageamioel. ad pbevatssuronty aind
devi ce according to the present invention given in 10
logep| Ahaki ore ofoexr Ftuimtheiolérgapbé tleé¢ aténistancontiralper
of commencenment of chargi ng and di schargi ng. As shown
Bjr naFiigﬁ‘P%t%%lS tiHiss deegdner désrhrbying v tecutondt | Sush
current detection circuit 33 that detects the

' 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 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
transformer is small, so that there is practically no drop

in the DC link voltage as shown by the dotted line in Figure
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sum of the output current of the rectifier circuit 2
and the 15 discharge current fromthe
chargi ng/ di scharging circuit 20 and delivers this
“current sumdetected by this current detection
circuit 33 to the charging/discharging control unit
30. As shown in Figure 14A, in regard to charging
ontrol, this argi ng/ di schargin ntrol unit 30
1o B eaf SRh T M <L 3BRaaREER T PRECBCT i nk
- aci Y.
PRt e i B TR TRRELEEAE (P Yone
i sch LDg: rol, i.n s Figure c ares
i S G R T R R e S e e
retRAkh LSt hey chas gl e disGhagLAg 23 Ebhedts 801 $0,8%
to di scharge the power accunulated on the 33 electric
thdodbleqk a¥Rs r§apacHtt Zhd hirtRegeHE! ePt cspknéxceeds
the set discharge voltage. Consequently, with this
digrbadyEesbnt YENof frid&hdripadansecabrihgqdi steh butimn
line (wring) and/or 5 transforner is small, so that
frichekBel Sh&LQL S€F ¥i sihardyiogy icantrbe DEiti BE yotda@end 1y .
power ed operation of the notor 11, as shown by the
doftigdréi he 1o &ilpyetléAaghgmderfeshi agetheor reattfdler
circui.t output current and conparing this with the
degetedaschad geg cu rigmd pradsenthangengidnsgheeygi g
control unit 10 30 is able to performdi scharge
expdanpdionfof he fwtidrey ry/adicdehardbhgngi reutenol sof
that the power discharge fromthe electric double
comgeaFerapace f orhamg iden dvel ddpsrbatrd¥@ly re-used. Figure
15 is a layout_diagram show ng a further

As shown in Figure 13, this &levator control device
comprises a current detection circuit 33 that detects the
sum cf the cutput 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 14A, 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 cﬁrrent 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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15 enbodi nent of an el evator control device according
to the present invention. In this Figure, parts that
are the sane as or equivalent to parts in Figure 9
are given the sane reference synbols and the reader
is referred to Figure 9 for detailed description
thereof. 20 In this elevator control device, in

Iti.0 h i h ' ' 9

Ao ae LR Far S e A hB G B oo

[N ic double |ayer
e dcRls %heVQEEaﬁfs%%g%E?d%f%gﬁé. y

capacitor 21 is a Specifically, there are

prevhdeduantiystyvol tage debeetieResi EGuht i?%xﬁ@at
detects ™ 25 the DC link voltage generated in the DC

m@;@@a@bteow%a@dd@st]_Sﬁﬁg-_qqqulih%gqWQ%&ﬁgs | QRqghFCul t 31
that detects the 34 termnal voltage of the electric -

trdoubenkayes €aPRC) tHf tdht tReReeikh8carcely any drop in
chargi ng/ di scharging control unit 30 can detect the

tHee DO nahkvobl agee ofn tdtavedlc@Cbiet adaubl 6f1 BY&rmotor 11, as
capacitor 21, there is no possibility of overcharging

shofvnt bg ehectiotced Tiouwblien IFdyerecapaci bor d@feanthg the
control is thus achieved whereby charging is

regftfiifdcenchiycpetr farmmed. durrehits acHacgnpgt thhgctiar giwig:h the
control unit 30, a set charging voltage and set

sedi déhahgeyvottagetar ehsetchiapgtihg /ds amkanaynascomt tdile unit
case of Figure 10 and charging control 10 and

30dit§cRRE-§i hg kORI HrschgagkoraBdrbased diaethe DC | i nk
vol t age generated on the DC capacitor 3 and on this

chaggInghat FRr91d dgecand 28r 8psEhafgFhg ReWemghischarge

t chargi ng/ di scharging control unit 30 sets

Al so, th .
frf’ﬁ‘etggteg‘aﬁﬁjg% AQBE Hitgre CEBRCT EPF eSEnE IR he
o crdbLY  Shgr ggd, gopdition.

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 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
the DC link voltage generated in the DC capacitor 3 and a

second voltage detection circuit 31 that detects the
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'ChBF%ﬁ@lY@ $3ITHI YIS of S

15 i.e. at which there is no overcharging, of the

el ectric double |ayer capacitor 21 and the set

vol tage (see Figure 17) in the case of a fall of the

term nal voltage of the electric double Iayer

capacitor 21 and, during control of charging (see

Figure 10) based on the DC |ink voltage 20 generated
cdifhibille DG £apacis oc.rhe3,elwwceaoqbﬁg%sg@yaéégggor 21.

charging i e set voltage representin

siGhar ggd cHQPgiﬂd;%&fhatﬂ&Eintge JoRal 1 veht 29y of 5 *lfetedct

el ectric dou | ayer capacitor 21 1s exceeded;

thexeewhenadi s60Ridunt o Ak cdirsehargbng idydheapacitor
term nal voltage of the electric 25 double ¥ayer

21GapaekkoL s 2do dpdd 4G idiisGh YR veebhheh: h§e8r SR Fé]gélfiﬂrlc

10) based on the DC link voltage generated on the
dotidpaciltoer 3chpddstdelawatie set rvaol &ag@hugra&roiéxagﬁ
drop. Next, the operation of the elevator contro
wheewbgechsrgabhgves i diendescpiebedrmbdFi rst of all,
t he chargi ng/ di scharging control unit 30 is
codst ahi bk ychargsepidits bl righegDCoht nkl voh 1 gl ,genersdt ed
by the DC capacitor 3 fromthe first voltage
chdagéoti valtagednd 22 ahidchhroki soDEage nkre/oddtagien the
exceeds the charging set voltage, which is |arger
saflRanayhesrbet iHe eTaS\ﬁoIOtfagegpp:@d&@ednd.ocmrqm control
rectifier circuit 2 and | ower than the operating
angofi 8§82 57 1R HCIHSI Wt aFCe PENEppEPIIBaseheon the DC link
char gi ng/ di scharging control unit 30 executes char
VO&&ﬁsgoﬂeI&?r%%d Har ené)ﬁdi%@ﬁ&ﬁ@@rc%nw@ oty | idhightse
constitute the char% /djscharg circuit 20
8rafagt FPetadupl el i uydhe
aci t

ch%% 1ng/8lsc arglggtg%ntrol unit 30 sets the set voltage
(see Figure 16) representing the fully charged condition,
i.e. at which thére is no overcharging, of the electric
double layer capacitor 21 and the set voltagé (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

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 electric

double layer capacitor 21 during discharge control (see
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DC I'ink vol tage generated on the DC capacitor 3.
However, if, during regenerative operation, charging
of the electric double [ayer capacitor 21 were to be
performed unilaterally, overcharging would be
produced, with a result that the I[ife 20 of the

el ectric double | ayer capacitor 21 would be shortened.

.Fié‘ﬁ%%g?hg?%%%ﬁc@ﬂzqﬂ%ﬁ%ge"5%235%% T
. ' f th I ic.d I |
' catggg:ég%)?{)? ggi‘lls\f/r etl%%e t%e tse% xero?f%é%gf%yg?\po%aoq?é/%{rop.

omthe second VO ec
Cifgyit s i f the, 25 i pal .t hi
elgégﬁicgﬁ%sgﬂgéﬁ5§@rogag§§i %gggﬁgﬁé%%géysgt éy%§§|é§
apblb! ¥i ehasged &aqlitage thereof, the 36

char gi ng/ di schargi ng control unit 30 perforns contro
acti P SHCh i hat, Lhangihng onetats PR ddig &leGldi€ 30
doubl e layer ‘capacitor "217is discontinued. On the
1sObhgEt hanty St ncedike crargingldi sehar gl fihe JSRAUIQRA by
unit 30 is in receipt of the DC link voltage
theeper ahgse Dibt he Hencapaciciest3vhl oayd e dddistov dlitrags t
detection circuit 22 and is in receipt of the term na
22vehtiage efid o aliend ricd tdoebkeckayertigapatd tPim sy om
the second voltage detection circuit 31 during
volktsghargei clonts dlargkd ithanhhehteracnativoltageagd driidiced
el ectric double |ayer capacitor 21 is |lower than the.
byséehevoktagi dorcivoltiage @éndplowehethan the operating
char gi ng/ di scharging control unit 30 perforns contro
vodbetieast t bhali moomtiamge cheppper 48i ovhef di scharge from
the electric double |ayer capacitor 21. 15 _
chasasagiehd the rafnc amitg odnisoditmdht exe@aes felom Iy
coi%ggl of the charging/discharge control elements 28 that

constitute the charging/discharging circuit 20, producing

charging of the electric double layer capacitor 21 with the

" DC link voltage generated on the DC capacitor 3. However, if,

during regenerative coperation, charging of the electric
double layer capacitor 21 were to be performed unilaterally,

overcharging would be produced, with a result that the life

0of 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 capacitor 21
from the second voltage detection circuit 31 and so, if the
terminal voltage of this electric double layer capacitor 21

exceeds the set fully charged voltage thereof, the
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benefits as are obtained with Figure 2, the term na
voltage of the electric double |ayer capacitor 21 can
be mai ntai ned below the set voltage representing the
fully charged condition and so the electric double
| ayer capacitor 21 can 20 be protected from
overcharging, thereby naking it possible to extend

LLhes : i .d e cl 1 -

o P LRt AT GR bl B By 2 M CAREC A aceion

suEHetBSEnEHQfgfﬁﬁt&ﬂﬁ%éﬂiohthekﬁgtéi@cgﬁygl&bdﬁwg”li¥er

capacitor 21 can be mai ntai ned above the set voltage

cab@Fi28r Vel t fgey i Qht {MR¥elNg it possible to protect the
el ectric double layer capacitor 21 from
over- ghsChandht Nthnd, i kewcse th37c§99§lh§lgdi§@14ﬂ§i%§f
the electric double |ayer capacitor 2 to be ‘ext’ended
coafdopr eNent 3mgi dletrerde@e=apironrothibt s PEKE OFdBIER I N
addition, the lower limt of usable voltage of the 5
geakeated conlotid eDd aygracdapacit GroR1lths fletef NMdlathgeso
the output current value in the electric double |ayer
detapatotorir@iicdl? mdcdlscihatedeipakofgthd tpassirile to
optim ze the design of the control device in regard
vot pagaxpumhe wrkartrid doshdel daber nodmak i et ,2lalfdoughhe
in this enbodi nent, 10 discontinuance of charging
segpedavebrade despdrise drgufinl By dehbhngedt edmdigd grontrol,
. during charging control and discontinuance of
1fdFsehee e bpetidiaden ofn théspehset foc tdrulzka haslarage
of _voltage drop during discharge control were
capapt Efent Bdt S i 1°WSFoiP@hEhBoset byel favadopt wltage drop,
construct [ Ienentingﬁonly 15 dj sconti nuance of

i on, i ;
thE naR Ty G A T FeUpERLEUTEE 3 Ryforms control

such as to discontinue the coperation of discharge from the
electric double layer capacitor 21.

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
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 layer
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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charged condition during charging control or to adopt
a construction inplenmenting only discontinuance of
di scharging operation in response to the set voltage
of voltage drop during discharge control. 20 Figure
18 is a layout diagram show ng yet a further
enbodi nent of an el evator control device according to
nvention. .In this e dinent, in_ .
eﬂggﬁﬁpﬁoﬁﬁ P ntgter&&e%ﬁlsfdor?gﬁrf et | SRS 22
tOtEe gtrggthy €% a %urregttlgg ggtectlon
Fear @ﬂ hat é@i Pﬁe ¢ na toFrehttst  the
doubl e Iayer capaC|tor 21 is provided. 38
pe%ﬁﬁégéhgrent detection circuit 34 detects the

Ch%%HSigié&ha&%z?{%g%g' &%F&to‘%ft Hﬁaﬁigc%it‘?acg&% Ghe

| ayer capacl t or ivers this detecte

el%%%%gbngégbfghP£§EfK£aﬁH@lE%Qt2&01Eh8eterm1ned so the
char gi ng/ di scharging control unift 30. Inthis 5

ou% @%gbﬂgégh§0§ﬁqﬁﬂrﬂh GOR! LAkt d0ubid APkt i QbdDitor
e set voltages referred to above (see Figure 10,

21F|CQW Belbaabgh a QUi idifly, i@ Eue&emel Bst speim O aldie
is set and the charging/discharging circuit 20 is

de€@Bhr 6| efe steht tdtatdedri cehahgiregagdr t8NhatlMws Sucteds,
to coincide with the current 10 instruction value in
respeehooidtihe wdtent inatdoubkaohayer incaphci dnisoPilent,
Next, the operation of the elevator control device as

diabovéinibhchbeotledaidied. opkeatchangingtdssehse giongg fully
control unit 30 is constantly 15 in receipt of the DC

‘chbtghdvgbn@geig@n@JQﬁngjqmarghegDcontrol 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 résponse to the set voltage of voltage dreop
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.
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capacitor 3 fromthe first voltage detection circuit
22 and, if this DC link voltage exceeds the set
chargi ng voltage, which is higher than the rectified
vol tage obtained fromthe rectifier circuit 2 and
| oner than the operating voltage of 20 the resistance
chopper 18, the chargi ng/discharging control <circuit
30 c j .cant .ol i S e
chggé?ng§§?%% 2%%#%%10%nfﬁ%ﬁuéﬁeggngggé to'%:oén}{c,l:’fituting
crbB i nGar ILNGLHRENALGIRG il EHE o 20c SHEMA A, the JC
FrAk Vo tage ge erated on the capaci tor 3 charges
calpBBi8bECHT 1 £nq 2R QME hA%eHeFRPRACH OF 2 Adi n BB RUH NG ing
charging control, the charging/discharging Ttontro
cultbht 3001 8hd el BCRIRY/ Qfs hhe oG har BbROrSUNERIY 30. In this
detected by the current detecCtion circuit 34 and
chG@HRAL 281 s & By LA NG AULMERL 304 t hnda e 56 €dIrd@ntset
instruction 5 value and controls the
vothaggkngé dé seharigl N i QU 2Qgaueh10f hedgudd s16 and
charging current coincides with the current
Filgngtr UTij oa cmatteent limsaddictiion, vabihs is set and the
char gi ng/ di scharging control unit 30 controls the
chalrgiggAgischiaentngduriimgichdlgingcoontobledngadls tHA ian
recei pt of the termnal voltage of the electric double
chhayéngcapucetorf ws rsomit ke Secondnyubiie agetidetlertduorrent
circuit 31 and. discontinues charging if this
insgrurhabnvorlugen aeseseds cifetbet evoftape dapresemyarn
the fully charged condition. 15 Also during powered
Ca@BéﬁﬁPFo%%-this char gi ng/ di scharging control unit 30

controls the charging/dischar%ing circuit 20 .
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 wvoltage generated on the DC
capacitor 3 from the first voltage detection circuit 22 and,
if this DC link voltagé exceeds the set charging voltage,
which is higher than the rectified voitage obtained from the
rectifier circuit 2 and lower than the operating voltage of
ther resistance ghopper 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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i n accordance with the voltage and di scharge current
detected by the first and second vol tage detection
circuits 22, 31 and current detection circuit 34 in
the same way as 20 described above. In particular,
t he chargi ng/di scharging control unit 30 is in receipt
of the discharge current detected by the current
detection circuit 34 and controls_the, ..
chBr St ey i Etc R D8h By b e T
i ar ge rent. Wwth a _pre-=s current instruction
cofiPiE S o har e GrEcREr She i SR e it
| C i ion value. .4
e S e B B i Do e
>har.gi | sqharg) .cantral..unj : -
thgﬁa?g%ﬁ%% schareg%tnnguggln:ar glrei %bgc(g%%%%g%rhuﬁthlgn
va@ﬁ@rghﬂgé£ﬁéﬁﬂﬁgfﬁﬂgidH&F@%Hb/Q?%ﬁE&F&HS& N TRt R

detection circuit 34 such that

thEEaEEEQgéﬁﬁﬁﬁﬁﬁyiﬁdﬂ}en%u%b@ﬂki@éstﬁft@'@@éfé@rﬂ&ﬂb'e
| ayer capacitor 21 is the <current instruction val ue,

ins@rtbatoghargidng/ di scharging is effected using a
current value which is nost efficient with respect to

t hened@gitiah, dailse dhayeningdpasthofgXg arshdhel it 30
chargi ng/ di scharging circuit 20. Also, since it is not
copossi bl ehd arheexcess caureent dexceedehgrd ey cawrterdtl and is
instruction value to flowin the electric double |ayer

incapaeiporoRlithea teomtimialutviodtiate oY etiveire ket protdeptilen
of the electric double |ayer capacitor 21 and/or 15

laghar gipeg tise har dineg dibvecgieto20 vahtde addii evieihn |qircult
shoul d be noted that, although in this enbodi nent, an

31 and discontinues charging if this terminal voltage

exceeds the set voltage representing the fully charged

condition.

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 vecltage detecticon 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 receipt of 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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exanpl e was described in which first and second
voltage detection circuits 22 and 31 were provided, a
construction would also be possible in which for
exanple only the first 20 voltage detection circuit 22
is provided. Further, yet another nodified exanpl e of
an el evator control device according to the present

in entlon is, described with reference to F| ure .18
nCERes QhBoa Hertc Bt n&fﬁ&i S ISR e e e T T s

abég' arEﬁ‘QggﬁaE #] hanglng/ dig Pé‘ighﬁgtc%‘téﬁ%f&%s

conpar arglng dISC argi ng curr

ch%%%g%ﬂl@ahépflné%&%foqn&ndgkgs LORCE! keth Lo with

re-set current I nstruction va ,int

ch%%B@Hb?@Déchéf@&ﬁ&”gﬂfﬂéﬂﬂ %%teb%eﬁ“ﬁ? %Hétc@rﬁgéﬁg'ng

litmting val ue” and di schargi ng i ng value are set

deleter shapdr ki £ espesicrofiHahe theCbak gl ngh dh sshiad g gy
current that are larger than the cufrent instruction

curakHe andthdes chad & NHAehangeRdcagaBit8F 2Mits e
" conpares the charging current of the electric double

cukr@yet Capachdoior valefegctsed thy tt BRaeyLagNis dled Bpiini s
circuit 34 with the charging limting value and, 10 if
efttbetetiangl mg €uruerdntt Madsiet @hipar eéasmostchdr f haterttherith
charging current exceeds the charging limting val ue,
reshest thatly: ngl «bi tsclhardgiubg ecilageit c2Patsteontt dridedhso

as to restrict this charging current. Also, the
chdirgthar gescharemg ofrauidg élecBilso, doibte inyks not

capacitor 21 detected by the 15 current detection
pogpiblet 34 exekIhecwiaiargeckiingi hje varmwntre

conpared and_if the discharge current tries to
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, a construction
would also be possible in which for example conly the first
voltage detection circuit 22 is provided.

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

In the embodiment ¢f Figure 18 described above, it was

arranged for the charging/discharging contrel unit 30 to

compare the charging/discharging current detected by the
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I ncrease such that the discharge current exceeds the
di scharge Iimting val ue, the charging/discharging
circuit 20 is controlled such as to restrict this
di scharge current. 20 That is, control is effected
such as to wden the gate ignition angle (firing
angl e) of the charging/discharging control elenents

28 constituting the charging/discharging circuit 20.
| CUESRBEHBREF Y OB cTur i g o "Hs PeRBAFRENEUTESP ©5

iR e b S Sr POy R SRRty LS St son
1 3 e of 2 LS T AR ot B et o
o IR S o e ot
crBS R AN s et OGS cibrehed UL ChaRERN Sra O Vet
cu2eeatdi RgL LQct hen PIRRENMLd HYHentihan igfgf(&§swaf ';rft{s

Figure which are the sane as or equi ent to

‘conRrBilgURe: 9381 CopbAraly the %@rg&gi&%f eepeRL SyFbals and

for further detail ed description I0 thereof the reader

elesti-ebenpgrlé ol Sy areche i thirs 2anbediAeBl b Bhe current
construction in which a. fuse 35 is interposed

delhetween theck(: renciiath 2%eardatrhengl eehit cnglopdl e and,
| ayer capacitor 21 of the construction shown in Figure

if9rheSpbharfical tyyrdmt addietsl @ tiactbeseonstli ughdorthe
shown in 15 Figure 9, a fuse 35 is connected in series
chairghngheuetent réxxceagbuliibe Ichpeyicgpadcimioin@lvalue, 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
current detection circuit 34 and the discharge limiting
value are compared and if the diécharge 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 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 value of the
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The reason for providing such a fuse 35 is in order to
protect the electric double |ayer capacitor 21 from
excessive short-circuit current by breaking a
short-circuit 20 current discharged fromthe electric
doubl e | ayer capacitor 21 in the event that a
short-circuit fault occurs in either one or both of

t he . char gi ng/ di | el 2
ChagHRFt bt T highihe Forts g&%&ﬁ%.”&%%geﬁsﬁgﬁ&fw e @
be noted that alth b t
CO?E%%H%%?%Q???%V%&?%%&& St chaptnol f il @
R nefted with the it would

h
AoBR1B 03T Bl &~ FRF UL exa ng/t%gomggﬁgl%g%gns%harcgtmo% in
c1ﬁ@h9@ ggfggﬁligeﬂﬁﬁe %%nnected to the layout shown in

ure Ur e 1% Figure 20 is a | ayout diagram
sh oY furt Ly v
conrp o Y B Lo, SRS e Sholndly Y Bl
embedhlﬂéﬁt Fb@ugr?,elwatt%rw@o%r%&edw@c§ag@coﬂﬁl{-g to the

equivalent to parts in Figure 9 are given the sane

pré%ﬁi’: engee syTp! Land fior t@hgfsavhegrgeﬁ@mptaw drheraefe
the reader is referred to Figuré 9.

aseBbodhiend 1k fiUs®a3& sl Sncenpacted !aﬁe S@w@s thkD IMndeh
t he chargi ng/ di scharging control of elenents 28

re€epshié Usyiigo Iherehaiogi FgrdhseehaeghNUedidadtiti G hown
in Figure 9. The reason for providing such a fuse 36
thesebf dDhideredder protredertrae ebe€tiguee doubl e | ayer
capacitor 21 from 15 excessive short-circuit current
by Thi & adilng ianestiorits- @i conist ructiipentn ditsictraregethfer &h is
the electric double |ayer capacitor
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 constructiomn shown in
Figure 9, a fuse 35 is connected in series with the electric
deuble 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-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.

It should be noted that although, 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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21 in the event that a short-circuit fault occurs in

either one or both of the charging/discharging

control elenments 28 constituting the

char gi ng/ di scharging circuit 20. Al so, the 20 device

as a whole is protected fromovercurrent by breaking

short-circuit current flowing into the

chargi / di.schargin circuit 20 Lr gglta e
o GBR AP LR e RAITHALT SR 161 “PRORY BOLRTT efs e bui 1

acitor .3. It should be_noted.that

Cogrlfeﬁ&aah&?ﬁl%af Pt 828580 CORTF et TOR ks

adaphedel no vl o o fuse A0 uas, canseted. WA, e,

| ay Shown T n ure for 44
| 6
Y R e

pr%%entA@ﬂ§%nE{6“ntfH Jb%‘ﬁ{q%@n akE%eQﬁi H é?eigﬁe same

restricted to the e S deScri ove a

asC%'flg qRevh phenented « S pdifj.ed bnayérb;@yénm@yé same

out departing fromthe scope of 1tS gist. Also,

retfa%eﬁaél QU &TH ol drery ;s dé%llqe@edbg@kﬁgﬁ%ﬁdtm&eof the
onbi nation as far as possible and in this case ‘

reaaa@f i 5Sraférrabtad nedpdre the conbi nati on. _
Furt hernore, the above 10 enbodi nents i ncl ude vari ous

more grher&ahbedihdfdf e PafdsieCBleai s tONROELONSin Seeries

various inventions could be extracted by suitably
wicanbhai ayasg phardd sdhaafimd sehased stratémeats 28

el ements. For exanple, if an invention is extracted by
codisspensing wWi¢ helsaongeirgt Adictaeak ihgatiresitrdin shhewn in

totality 15 of structural features set out in the
Figeaas%f or solving the problem the portions dispensed

wi th when inplenenting such
The reason for providing such a fuse 36 is in order to

prptect 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
constitﬁting the charging/discharging circuit 20. Also, the

device as a whole is protected from overcurrent by breaking

" short-circuit current flowing 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 connected

with the layout shown in Figure 9, it would be possible for
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an extracted invention may be suitably suppl enented by
techni cal general know edge. 20 Industria
applicability The present invention provides an

el evator control device that nmakes possible reliable
storage of power obtained by regenerative operation
so that this can be effectively re- used during

d
exewm?re d%&>Q%g$:%?n§%rgcﬁéon i & Wr%%? ?Ierse A s

vat or TO evic Vi ng ciTtcurt

R
OfALZQ%@ngoéN kfl%ge’theaBer%iéEt %vé}?@{o&o{%’er{dtg z%strlcted

tage to an tage of variable

toVE’h&a&ﬁ’o@&‘ﬂné’r@Jé LA RAUEREY e QnHD&&Elcﬁhg% r%lqern{e\ﬁ%@d

by said AC voltage that is output O from sai

moﬁ@fﬁé&efntébffﬁdﬁfd&&s'%W%Boﬁtpéééngﬁﬁ CAHSm the scope of
-resi stance chopper that is connected in parallel wth

itsakdsDC capacitor; and a drive control unit that
controls said inverter or controlling said resistance

chappes suehrdhiatuss anthoAméht¥okbane 8¢ MRgiatred in
vol tage and variable frequency is output in
coabtos tamceasv tdr asspeedibist audt ionthsai ched ematediits are
control device conprising: an electric double |ayer
obtapeed thy tlaviagnkdmatdloact Fosthérporapatche afgere hat i s
substantially larger than 20 that of said DC
embagieenios dmdludwtvard cvsnnectedenarphrahd ghore 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
of structural features set out in the means for solving the
problem, the portions dispensed with when implementing such

an extracted inventicn may be suitabkly supplemented by

technical general knowledge.

Industrial applicability

The present inventiocn 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 operation.
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with said DC capacitor, and capable of accumul ati ng
substantially all of a regenerated power from said
notor; and a voltage detection unit that detects a
term nal voltage 25 of said electric double |ayer
capacitor, 46 wherein said drive control unit enploys
a voltage in a vicinity of a rated voltage of a

el ﬁﬁg;:i csdoga@)l eec{ ayer capacitor as a drive voltage of
a regrstanc %%opper and operates and controls said
resi stance chopper when a 5 term nal voltage detected
by said voltage detection unit reaches a voltage in a
Vi 6l Nhhye oy 2800 datad1vokiage ghyifgi d el ectric

doubl e | ayer capacitor. e elevator control device
acgordipgrior clAldlik £k fc_légkr@%scgﬂpét Stk ade St in

connected In series wth said electric double " |ayer

ACCBBAek! Qburtdalo IS JUNRAG AR;I N Tesponse to an
operating instruction fromsaid drive control unit

dugi DO cH94EREo ORETA! isebcdhd st Rabpl 86l @t esas@iBL voltage;
el ectric double 15 | ayer capacitor fromsaid DC
capaci io& r wWhe Nt e rainv@t tisS a Shepprdd B8C dhetsjewad ain AC
control device according to claim1, further

votaapei sfngar24bln valittaigal ackiarvgiraigbter €neduensmnect ed
in series with said electric double |ayer capacitor
and wohonectlealt iis duavalnl &y wiatid 381 doswagehttand iss output
resi stance, and wherein said drive control unit

- frohasgés taveretedia immise or lower a passenger cage;

a resistance chopper that i1s connected in parallel with .
said DC capacitor; and

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

sald 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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doubl e | ayer capacitor while restricting a current
during 25 current passage from said AC power source
by neans of said resistance when said switch is turned
of f - on conmencenent of 47 current passage fromsaid
AC power source and that connects said electric
doubl e | ayer capacitor in parallel with said DC
capackipf wWhep £33kl SWnkeB1i ank U Bed1OPs &f tf1thge in a
required tinme after comrencenent of passage of
vieYRE EPtoPYa SR AGA tRYWEL FSQUEERet fi ¢ THeus] e vl i r
control device according to claiml1, further
caBQBPELSI 192 & Clid &) thiRakieng ekE eyt dnsOnnestwd: idhd
series with said 10 electric double |ayer capacitor
opaRdtéhaindresks A ifilioweel staxeeSshapS&lF N@idn a
produced by a short-circuit fault of said DC
te@RARALL t O 1 dg s alett dateelr ber shadsabltehecdst eciomblnit
| ayer capacitor. 15 5. The el evator control device
reachesda ngo Tagd aimmal vidiwithepfcoapdi satgd anltand i
charging circuit connected in series with said
saéfleel et tr doublieb leayieryegagapiatotpreonnect ed i n paral | el
with said swtch and a resistance, 20 wherein said
drive control unit charges said electric double |ayer
capacitor while restricting a current during current
passalbee felaiadid cAOtFeke Aegd e cachyr deathst ©fclsHim 1,
resi stance when said switch is turned off on
fuEbRAfENE@MRINtS19T9: current passage from said AC power
sour.ce, and that connects 25 said electric. doub]e l%&ﬁ%

capadftiorh i SPFEHaCe L WSER 165 gith said electric do

layer capacitor, that is turned on in response to an
operating instruction from said drive control unit during
normal cperation 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 said switch and a resistance, and

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 i1s turned off on commencement of
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DC capacitor when said switch is turned on after a
required 48 tinme after comrencenent of passage of
current by said AC power source; and a current
breaking circuit connected in series with said

el ectric double |ayer capacitor and that breaks an
inflow of 5 excess a current produced by a

short-circ ité{ault of aci tor
es-

_ id DC ca r..said
CuPRORT (RA° TS A PEIGeEr PE HOUBF e T ayer ~Rhpditt somngets
The el evat or, contrql_ devi rdin .Gl ai
5218 s P I IE S doviey <EBRBFESE nt b a iy Mt BT
pcdBUBL &1 { Y G GARAGI Qf,1LHARGCH, 8P 8% 0 A% - ARS8 rea
0 erng connected in parallel wt said capaci t or
1 300, hay) S 0$tral aGEtANEL ANy IShid AC
tlggbas?g%t irgcfnlm)}r]%ar gert t ha%aggig QD%E cglgac?t or %nd lt hat
polerloo¢aRabl e of accunulating substantially all of a
regenerated power from said notor and which, when
said inverter is below a prescribed swtching
frequency, substitutes for a voltage snoothing
fupctien ofewaigd Dengapacuteor chyadebeliny ©f saiige 1DC
capacitor; 20 a voltage detection unit that detects a
fukerst nedmpol diage  of said el ectric double |ayer
capacitor, wherein said drive control unit controls a
resi staroet otegykiery whenusai doteeotedl ivoddmaiges tvhath issid
detected by said voltage detection unit reaches a

eleccrne tgowdle Irateed caplacdger26ndf tihat doedalkcs rérc iddulsive of

| ayer capacitor, a voltage in the vicinity of said |
exraseda voltrye: ofrashiagdelbacer sbodoubl echiblyefault of said

' DC capacitor or said 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 said 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 commencement of
current passage from said AC power source and that connects
said electric double layer capacitor in parallel with said

DC capacitor when said switch is turned on after a required
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49 capacitor constituting said operating voltage of

said resistance chopper. 7. An elevator contro

device conprising: 5 a rectifier circuit that converts

an AC voltage froman AC power source to a DC

vol tage; an inverter that converts a DC voltage

rectified by said rectifier circuit to an AC voltage

f b% I re uen 10_a
RS S Lt S N o
pdwgltgggrggct%g$ed by said rectlfler crrcurt mhen sald

inverter ow a prescribed switching frequency; a

”DEOEuEPéﬁt'érégk ﬁﬁ‘ébééﬁytdcégFgekéaggntQ@fiéé ﬁ%gﬂngeid

fromsaid inverter 1o raise or |ower a passenger cage;

e1ke @i FEabSh AHCEa FAORREa GRRCGhed thAtPBEBL LS aM #4F 10w of
said electric double layer capacitor; a drive contro

ex@Rist hhatir eont retsasid dynvershertokireQRtr ehsisabd said

resi stance chopper such that said AC voltage of
Dovakbabl eov 0bt agei @nthwardeablte khgquensyti$codb@le iMiyer

20 accordance with a speed instruction; and a voltage
cageteebron unit that detects a termi nal voltage of
said electric double | ayer capacitor, wherein said
drive control unit enploys a voltage in a vicinity of
a rated voltage of said electric double |ayer 25
capacTherebsvatar icantunllt dgeiok sacdrdesgstanmey of claim
chopper and operates and controls said resistance
1 thoppeimwhentfwalihier 3pmprising:
an electric double layer capacitor arranged so as to be
capable of being connected in parallel with said DC
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
smoothing function of said DC capacitor by deletion of said
bC capacitor;
a voltage detection unit that detects a terminal voltage
of said electric double layer capacitor,
wherein said drive control unit controls a resistance
chopper when said terminal voltage that is detected by said
voltage detection unit reaches a vicinity of a rated voltage

of said electric double layer capacitor, a voltage in the

vicinity of said rated voltage of said electric double layer
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term nal voltage detected by said voltage detection

unit reaches a voltage in the vicinity of said rated

voltage of said electric double |ayer capacitor. 5 8.

An el evator control device having a rectifier circuit

that converts an AC voltage froman AC power source

"to a DC voltage; a DC capacitor that snoothes ripples
id DC vol r _that.conver

| f X ' :
caBhe D ERE T Vot g 8 L SREF 2 67 F o PAGRIH{O 54 1h ¢

revgé%ggequgavaﬁgable frequency; a notor that is driven

By sald A ¢%F%age that is output fromsaid inverter
to raise or lower a passenger cage; a resistance
chopper that is connected in parallel wth said DC
capacj t of; ..and: hV r bt.that controls
sa?d %%v%%?er g%gﬁﬁn?%%tggg?ggAgﬁggP%%E%&bf vari abl e
vohtage. padh variahli@ +hh@ausRGY ks QHt Rt dNage from an
accordance wth a speed instruction, said el evator

accpBliLpl sgevieer LuMmyd sidigagd;char gi ng/ di scharging
clrcuit connected across Dg 20 output lines of said
reghi {hesred ¥ ciides RMvekreet ki ocdodbt gqb ay&ft LARAC I OBaid
connected on an output side of said

reehar g not thschartd ng Qicr diltagadoEhabrishos esolcdde and
vol tage generated in said DC capacitor during

vachabpé nfrequmdno}; 25 a capacitor voltage detection
unit that detects a voltage generated on said DC
capacélartrandidblae dagegi ngbdrsthar ghay swmttials waiitd, DC
wherein a charging

voltage rectified by said rectifier circult when said

inverter is below a prescribed switching fregquency;
a ﬁotor that is driven by said AC voltage that is output
from said inverter to ralse or lower a passenger cage;
- a resistance chopper connected in parallel with séid
electric double layer capacitor;

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 electriﬁ double layer capacitor,

wherein said drive control unit employs a voltage in a
vicinity of a rated voltage of sald electric double layer
capacitor as a drive voltage of said resistance chopper and

operates and controls said resistance chopper when said
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set voltage is set that is larger than said rectified
vol tage from said AC power source rectified by said
rectifier circuit and | ower than said resistance
chopper 5 operating voltage and a di schargi ng set
voltage is set that is lower than said rectified
vol tage and that perfornB char gi ng control of said
char hn [ di schar gi CUIt uch
eef P dae gt e T -d s B A s %%%%%%10& e
cap | t age L.on._-uni 1
reﬁﬁggai%géé£§§%o #ﬁ Bﬂ% gglg%ﬁk ?F 8a %§%#jv5¥%§%e %f _
5ag8PBELELE c | Sl qea oand gtﬁ@&tB@rfom di schar gi ng
contro sai cha glng |scharg|ng circuit such
t hat, mhen a voltage generated in said DC capacitor
exceeds said discharging set voltage, said electric

doghl gn | &Y&FatcaPaLeh 1l sedisehangedy 15 9. The
el evator control device according to claim11, further

CORPEESt NHic@ di@CHifd @Ba@UELBHLceHEr BRAt AdefEOtd N Ui an
that detects an output current of said rectifier
ACChBREEt 0@tk 20 a crargilrggdi;schargi ng control unit in
which, in addition to said set charging voltage, a
seb OCschad@ietorcwhagntsmosthes rnspeas of saidl Metvoltage;
di scharge voltage; wherein said charging/discharging
coatr bhvemi¢r conttr alosvelasgengmobtsad dDC voltage to anm AC
chargi ng/ di scharging circuit such that a 25 voltage
vodeageapEdvoni dicd VOC tegpaeintioradetkte elir byuayaid
capacitor voltage detection unit charges said electric
52ad0ebbe tfteriscaddenobyi fasdi 4Cseel tiag dilv vl ageut

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 such

that said AC voltage of variakle voltage and variable

frequency is output in accordance with a speed instruction,

said elevator control device comprising:

a charging/diséharging 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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. exceeded and controls discharging of said
chargi ng/ di scharging circuit such that said electric
doubl e layer capacitor is discharged if an output
current of said 5 rectifier circuit detected by said
rectified output current detection unit exceeds said
set discharge current. 10 The el evator control device

cufr sht P et B rkios, RebREGr cBlEt . et £ H¥Paing
scQut By aggrfsergetoft%f'qsrel%& Loty hr eyl S?ﬁarffled

i SC current from said chargi ng gi'ng

vo%ggl Fromnsh & Gharging/ di g%er %891?9@& r@y unig i

h, 1n addition to said set chargi ng voltage, a

re%%&f%?c@@faﬁlt IR LUGRH thenSehibnsteadh Ml cSalbsfir
di scharge voltage, wherein said charging/discharging

ope@BtE AL ¥l tafOHIDlS Lhahgirgdngf s&8i doltage is set that
chargi ng/ di scharging circuit such that a Vvoltage

isgeneeat epk®sSidl & ¢ iFaRaCivhbak adet el ethdy &t thrms
capaci tor voltage detection unit charges said electric

cha@gdngbtent @ykerofcapad harigh ngddds sk rghad g Ngewiad tsagsh
is exceeded and controls discharging of said
thehar ghay/ di schtargy ngneiracedt isuehitihat sapacel@ctddtected
doubl e layer capacitor is discharged if said sum
bycaeaientapkt dotedolhpgsaide tsgmionr neht eetesds ormidi t
exceeds said set 25 discharge current. 53 11. The
chergiagosetomligigedeviadel adeordiingdoepmylafer claianigor
to claim10, further conprising: a term nal voltage
lSd@bé@g@@rﬁ%|Qha{mé}teré@tré@t gigcharging contrel of said

charging/discharging circuit such that, when a voltage
generated in said DC capacitor exceeds said discharging set

voltage, said electric double layer capacitor is discharged.

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

a rectified output durrent detection unit that detects
an output current of said rectifier circuit: and
| a charging/discharging control unit in which, in

addition to said set charging voltage, a set discharge

current is set instead of said set discharge voltage:;

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

capacitor voltage detection unit charges said electric
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termnal voltage of said electric double |ayer

capacitor; 5 and a charging/discharging control unit

in which at least said set charging voltage and a

fully charged set voltage of < said electric double

| ayer capacitor are set, wherein said

char gi ng/ di scharging control unit controls 10

Shargi f Lds r g | rQing.circui c
R ass PR Y S B P E B e

o 510 31GaPAGLLOT s VA 1 a0k Siekeqid Quni ¢ char ges said

el ectric double layer capacitor if said set charging

chefidge dii 8 ch8X§ eeged: A StORS: hakdisngqi bisatdic double
term nal voltage of said 15 electric double [ayer

l:6apachabatidetect egi dyhsaidh tier Anducpvel Lage-Aet 861501y
unit during charging control reaches said fully

reahdrrged setcvottegeectded hhesgleval-en reant bakpdeVvigerent
according to any of 20 claim8 to claim 10, ?urther

det@uriioni NgitackesddnNada D dergeiidehaeticoruupbht{ hat
detects a termnal voltage of said electric double
| ayer capacitor; and a charging/discharging contro
unit in which at least 25 said set discharging
vollfag@hanelevaetr vairttage fdevivel tagerdidngptofckain 1,
el ectric double | ayer capacitor are set, 54 wherein
fugdngrcramgrhgi®i schar gi ng control unit controls
di schargi ng of said charging/discharging circuit such
t h&t SURf CAr KRt st apdi@maed tovhgai debectapacsemrof an
detected by said capacitor voltage detection exceeds
outpug §EfrﬁP§C%%r%ﬁ9d rectifier circuit and a discharge

current from said charging/discharging circuit; and

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

wherein said charging/discharging control unit coﬂtrols
charging of said charging/discharging circuit such that a
voltage generated on said DC capacitor detected by said
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.
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5 voltage said electric double |ayer capacitor is

di scharged and stops discharging if said term na

vol tage of said electric double |ayer capacitor

detected by said term nal voltage detection unit

during discharge control reaches said voltage for

vol tage drop. 10 13. The el evator control device

accqr di to_any of claim@8 to claim110, further

corir 3ot STl cronty B Ehhar Gieng Ce e fet 86V B

it ot hat et ect s rgi ng/ di.schargi ng current of

Cl;ga}ﬁr% BGI%CE:}IQ%% g@’ d@ﬁ {%e acyerprclasﬁggi'tor; and a

chay 9ag: . 2Cha1 0400 SO oIl o Brdl! 6Rc0, CULT ent

instruction value Tn respect of said electric double
tdraelal GBRPRGLLOL! $a B8l @ R 1aver capacitor;

char gi ng/ di schargi ng control unit controls 58
afghar gi ng/ di schargi ng of said chargi ng/ di schargi ng

circuit for charging/discharging of said electric

dOléb'Cjﬁah:?Y_ﬁ@/dﬁﬁﬁ?&fdiQ{g it dNaln@t in which at least

char gi ng/ di scharging current detected by said
sachiBrsgitnghdk§ERQr @b Ngh gIrdrenta deilegt kel ryBit seCOLHELARS of

with a pre-set current instruction value. 25 55 14.
safie edlkeevat or doainl ¢ ol a e i paageor-darg tetany of claim

8 to claim 10, further conprising: a

chahgradhdssidhacigh mgl royfdienthadeti@et contuailt ukbhatcontrols

detects a chargi ng/di schargi ng current of said
chelregdnei of Saddubherdiaypidicapacistion; canduit such that a

voltage generated on the DC capacitor detected by said
capacitdr voltage detection unit charges said electric
double 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 detection unit during charging control reaches said

fully charged set voltage.

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 capaqitor;
and

a 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,
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a charging/di scharging control unit in which a
charging/discharging limting value of said electric
doubl e layer capacitor is set, wherein said

char gi ng/ di scharging control unit controls 10 said
chargi ng/ di scharging circuit such that said
chargi ng/ di scharging current is restricted if said

hay gi ng/ di i ent detected by said,
chaP §F RGP dF SChar G g TP St 28 86t FORTGAT 1 VRib Rt 701
.said__char ging/ di schar gi ng, I.imti lue. 15 15. T
1RO Rr BBk P10 da e B B0 G LB aRy B E of & 2t
. im 10, f ising; a f Lrcuit .
£ B Rettau Ve L O RO B e BB bR ra . st

ca$ARAELE0f, Q%é *@ét%!tg%ggtegﬁcgﬁggt égkacgg’& EQSSHM%;}

di scharged from sai uble | ayer capac

vo1Ragl SYEAtePlcdr ShYdifid qlaigtﬁgf @Hh509£o§ £9n§£1§6éwa%hﬂ§eed

el erent of said charging/dis rging circuit.

an@l 8¥8HOT dCOM LA i (LI €& AL LG AHAY O0vBIY0E 025l m
8 to claim 10, Turther conprising: 56 a fuse circult

eleennest @6uth e SEAJES it 133ird deebatghngl di schaf Gidithal
circuit and that breaks a short-circuit”™ current

voditsgbatgesk f 1 & gaitd Rirgelyr We sdaubhe LaMeroCapatdiay said
in an event of a short-circuit fault of a constituent
voitebentot wblitsajed datear.gi ng/ di scharging circuit. 57

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

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

wherein said charging/discharging control unit controls
charging/discharging of said charging/discharging circuit
for charging/discharging of said electric double layer
Capacitor such that a charging/discharging current detected
by said charging/discharging current detection unit

coincides with a pre-~set current instruction value.
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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

a charging/discharging contrel unit in which a
charging/discharging limiting value of said electric double
layer capacitor is set,

wherein said charging/discharging control unit controls
said charging/discharging circuit such that said
charging/discharging current is restricted if said
charging/discharging current detected by said
charging/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 connecfed in series with said electric
double layer capacitor and that breaks a short-circuit
current discharged from said electric double layer caﬁacitor
in an event of a short-circuit fault of a constitﬁent

element of said charging/discharging circuit.

l6. The elevator control device according to any of

claim 8 to claim 10, further comprising:
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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

element of said charging/discharging circuit.
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