APPARATUS FOR CONTROLLI NG RESCUE OPERATI ONS AND
| MPROVI NI G PQVER EEFI CI ENCY Background of the
or the Invention The present invention BEENYe devi ce
whose power efficiency it inproved with the us Landifjng of
Power failure device (Hereinafter, referred to as an ALP devi
particular to an ALPAHRXRATUSHEI CONTROLUNGRESCUE OPERATIONSAN®N active
filter during a nornmal power supply with the power efficiency of a control
panel inproved, while st FURW‘O' POMVER BREICIBRCYN When a power
failure occurs. . Description of the Related Art In

general , an gicg%}]ﬂ{mwm udes an ALP device to acconplish a rescue

‘operation so as to rescue a plurality of passengers |ocked in an el evator
car which is abru ue to a power failure. When a power
failure occurs, l geﬁff%’g@ﬁgg&g‘uppl ies its battery voltage to the control
panel after adJu ment of,its, battery voltage to a, predeterm ned | evel
which is appropriatRIc¥s! %W‘WBJP“%?‘?T\“ gf"Y‘%“’E‘@TﬁWﬁ <Y ihwever
the ALP device is not operatl ng unl ess the power source fails, or is

mal f unct i oniifggroved with thepyse; of mocA M@Scﬂfr&“f‘ﬁéﬂ%ﬁ deyics, (Hesgiopfigs. panel 1A
and the ALP device 1B which armincluded in a rescue device. Referring to
FIG 1. the ®GHed & aspnAdiP dexice); ghghin; particulan torery AP deyireampable of proyidingonverti ng
an AC power transmtted froma three-phase AC voltage source 1 via
contacts 2 whiuattionof @h @cting filtee during pormat power supply with the power cfficiency

of a coutrol panel improved, while still providing its own function when a power
failurc occurs.

2. Description of the Related Art

In gencral, an elevator system includes an ALP device 10 accomplish a rescue

~ operation so as to rescue a plurality of passengers locked in an elevator car which is
abruptly stopped due to a power failure,

When a power failure occurs, the ALP device supplies its batiery voltage to the
control panel after adjustment of its battery voitage to a predetermined level which is
appropriate to an input terminal of the control panel. However, the ALP device is not
operating unless the power source fails or is malfunctioning.

FIG. | shows the construction of a control panel 1A and the ALP device IB
which are included in a rescue device, Referring to FIG. I, the control panel JA
compriscs an AC/DC converter 3 for converting an AC power transmitted from a
three-phase AC voltage source 1 via contacts 2 which is closed when the power is

supplied to elcvator device; a capacitor 4 acting as a smoothing circuit for decreasing
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supplied to el evator devices; a capacitor 4 acting as a snoothing circuit
for decreasing 2 t he

ri ppl e of the DC power outputted fromti® AC/ DC converter 3; an inverter 7
for converting the DC voltage across the capacitor to the three-phase AC
voltage with a variable voltage VW and a variable frequency VF;, a current

anpere net er ik dgplc of B DI sbweh QuipiktedUront the! AYDOEonvErer 130 ¥R fiveFter Alor
i nduction nmotor 9 for supplying the power to an elevator cage 12; a speed

neter 14 for cb@%ﬁid}%éb@ﬁi&ﬂk@&bémpﬂﬁm“ﬁhé%bﬁl&Ab%ﬂﬁé@ﬁ‘hﬁmt or; a
| oad detector 15 for detecting the |oad of the elevator car 12; a central

berat; on of et SHREOAN Shd 8 EHRNE Hhgpdlef VI o RebredCunlee BRI Wl 10 1Y

operation of the inverter SO as to uctio or to rotate at
a target speegd ' fia 0 i‘ﬂﬂak [ r.8, the
speed neter T%,dmgﬁg%[u@?fﬂé%ht &éléet'g%@% ‘ﬁ : aéril'd‘q é‘%ﬁ%ﬁ%@’gﬂ%i%‘% 56
operation of ,a e t G4t 0 be.cond ed _.resulti L n t he, power
gener at ed fr(%’ﬁﬁé “{Eﬁgﬁ?&'oﬂ ’%P&F%Hgk%ﬁ@d‘%@'ﬁ@ﬁ‘@% sPFﬁé%?ﬂg%Wéﬁ'P to
rotate in regenerative power domai an, be consuned passi ng through the
resi stor 5; clipn, mMPIeY foload Apteqior E%F"‘Pf“f‘%‘?s Q’ﬁdwfn%eﬁ VaRLFHs i At e
voltage to the CPUw th its fixed turn ratio. The ALP device 1B
conpri ses a Betedppocessingynits(hersingfiegy refesred toapyp CRUD AGSpr cortroliing the
predeternm ned level to the system a capacitor 23 for snoothing the ripples
of the DC veparatips ofthejunered? sa asio make the indgetjon moten taotaloat # tavget speed 22 f or
converting the DC voltage across the capacitor to the three-phase AC

vol t age wi t hupdnereseipt iofi b¥tputsigngls gbthe eitpera mitey & theigiced ncteq Udiuoyt thi-joadn ‘anper e
nmeter 21 for reading the output current of the stand-by inverter; a

reactor 20 f detectomdd hiand) forheoncroliingt theuspeeation f aimi ekamknt & foHe coandanwaf or mrer 18
fromthe stand-by inverter; a filter 19 for filtering the output voltage

5 (r) ?);/Ldgd to tdseiting ik (Rt thegRMler jénerdtadfrbMmethe MAREGSA maidr ABEH B nBRtaeactor; a
’ motor starts to rotate in regenerative power domain can be consumed by passing
through the resistor 5; and a voltage transformer 17 foc supplying an appropriate
voltage to the CPU with its fixed turn ratio.
The ALP device 1B comprises a battery 24 for supplying a stund-by DC power
of a predetermined level to the system; a capacitor 23 for smoothing the ripples of the
DC voltage outputted from the battery; a stand-by inverter 22 for converting the DC
valtage ucross the capacitor to the three-phase AC voltage with the variable voltage
VV, and vuriable frequency VF; an ampere meter 21 for reading the output current of
the stand-by inverter; a reactor 20 for smoothing the output current provided to the
transformer 18 from the stand-by inverter; a filter 19 for filtcring the output voltage

provided to the control punel 1A from the inverter 22 across the reactor; a voltage

transformer 18 for transforming the output voltage of the inverier 22 to an appropriate



®

2060 puaLt er 22 to an
THIS SHEET HAS BEEB | | evel for
the CPU 1A; an AC voltneter 25 for readidhg the AC REPLAGED fromjthe filter;
an automatic rescue node controller 26 for co ottrrmy-to—activat e t he
stand-by inverter 22 upon receipt of the output signals of the anpere

met er 21 andlavilforBe AU bt mr AC Yoltmeter 25 Pt treding therAQ edtage fitomaths filler; 11, and
13 respectively denote a traction nuchine, a brake and a counterwei ght.
The oper at i oan adtofktiz res€ mRxlclconroticr 26 focumtroliing EChct e/ hie stahd-bpmvamscri bed
with reference to FIGs. 1 and 2. Wen the three-phase AC voltage source is

normal |y  supphbd@cdiptof BRVEREput SilsCol hedhierember 21Nandihd RE Sélah@es35. t hat the

vol tage of the three- phase AC voltage of a predeterm ned |evel is

suppl i ed Lhr etdgh ofk¥Bfeidrce u lstlb.ell{%tialgens%e%m 'a SRabAFulibd, 16, The

vol tage of the three-phase voltage I's al'so s through the converter
3 and the ca it O &E’%Q pverter 7. The inverter 7 then
controls theg'?galrkg’ugendgﬁg ea'rdgpeé/ltion nunber of the induction notor 9 by
outputting the t e- r he j.nduction tor, i n.accqrdance
wi th an AC vol tag%ﬁes?%;r}gﬁgpﬁtgﬁ&%é\% rom %@“85 . ‘wwm’%'ﬂﬁgr&wi al so
det er m nes whet her or t the _regenerative powe[ is generated fromthe

i nduct i on nof%?’.emtef l°o%@‘r rln"ﬂga't n fhe threer é?i%g’%%ﬁ@f“i‘%" at ed,
the CPU outputs a control signal to the elenent 6 such that_ the elenent is
conducting SURRLIRHtheRowes Jas eantacts\Zis 1p al o gtee thit shesyrliegeof Baueryh t he

el ement and then to be consumed through a resistor 5 However, | f

the t hr ee- phikse AC wpliagefa prodetsmpiged Invel ixoupplied thyoweh consant 3and the voltage
transformer to the CPU 16. The voltage of the three-phase voltage is also suppliad

transformer 18 for transforni ng the output vo
appropriate

through the converter 3 and the capacitor 4 to the inverter 7.

The inverter 7 then controls the torque and the rotation number of the induction
molor 9 by outputting the three-phase AC power to the induction motor in accordance
with an AC voltage signal inputted from the CPU.

The CPU 16 also determines whether or not the regenerative power is generated
from the induction motor. If determined that the regenerative power is generated, the |
CPU outputs a contro} signal to the clement 6 such that the element is conducting
causing Lhe regencrative power to be transmitted through the element and then to be
consumed through a resistor 5.

However, if the three-phase AC voltage, namely the normal power source i
failed or malfunctioning, contacts 2 is in an off state. AL this time, the DC voltage
from Lhe battery 24 is transmitted to the stand-by inverter 22. The stand-by inverter

22 converts the DC voltage across the capacitor 23 to the three-phasc AC voltage with
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time, the
erter 22.
itor 23

failed or mal functioning the contacts is in an

DC voltage fromthe battery 24 is transmtted FHS
The stand-by inverter 22 converts the @& voltage acr
to the three-phase AC voltage with
4 the variable voltage and vari abl e frequency upon recei pt of the signal
from t he CPUhe vatible edagoand@riabie fdelrsent ¥ epon geadi of thet sighabfrdpube €PUL age of
the stand-by inverter and transnmts the snoothed voltage to the filter.
The filter 19hd fehdter 20 scothsthel kippe lof dfcoutii Yoltige D M8 dtnditySntdrlet aned
voltage to the voltage transfornmer 18. The voltage transforner 18

transforns tégsmitpthe arebhalwithi 13 e MEe! ThaH@dolMKA he MPutlviRaRt & hand,
the AC voltneter 25 reads the voltage fromthe filter, and transmts [err]

to the rescuaamﬂweqn@wm: etgﬁle%aiﬁ% &ﬁd}ﬁrﬂ T, mﬂ'ﬁﬁaﬁ(éﬁﬁﬁfdﬁn& out put

voltage to the converter spose the control pane

CPU 16 therew&&stoﬁmmr@ﬁeo@%&re RSB BnHE Bl ! 35’@? ed not

failure occurs. However e pomer 'S’ SU

fscra?gntﬂg slystczﬁr# \%rrt ‘Q‘ﬂ}’ resc %?rr?ﬁ'hg‘cdﬂ%\“l Mgrter “5° &Sésg?ﬁtw et SPU
rescue the P cked . n vat or he CPU al so
sends the co%"ﬁg’lnegm gn!’ﬂ2 F&"Wtﬁep@" Felt Wﬁ)ﬁﬂﬁgf e %‘E“"E’FF&t t he

regener atlv ower. nerated fromthe induction notor 9 can be consuned

and el im nat® gg‘s gk g ddh the conducting el ement 6 and then the
resi stor 5. er, when the induction notor 9 is activated by the
converter 3 and {18 Cﬁ‘hlﬁeﬁ"?’éf"fq’stthfﬂF thesame cenditionrevem whemthe powire

destination f]loor Ianding in response to a
failure vccurs.  Howcever, the CPU recognizes that the power is supplied not from the

inverter 7 but from the stand-by inverter 22, so that the CPU sets the system with the
rescue mode and iy operating accordingly to rescue the passengers locked in the
clevator car,

The CPU also sends the control signal to make the element 6 to be conducting
so that the regenerative power generated from the induction motor 9 can be consumed
and eliminated by passing through the conducting element 6 and then the resistor 5. |

However, when the induction motor 9 is activated by the converter 3 and the
inverter 7 to shift the elevator car 12 to the destination floor landing in response to a
car calt signal or 4 hall call signal generated by the passenger(s), the current of the
converter 3 will be a pulse type as shown in the FIG, 2b.

When the current pulse reversely passes to the three-phase AC voltage |, the
total power cfficiency cos @ can be expressed with the power efficiency of the

fundamental wave cos ¢, and the distortion ratio y as in the following equations 1 and

nliiiiﬂ‘i‘iitf““llﬂi““




car call signal or a ball call signal generated by the passenger(s), the
current of the converter 3 will be a pulse type as shown in the FIG 2b.
Vhen the current pul se reversely passessto the three-phase AC voltage |,
the total power efficiency cos [err] can be expressed with the power
efficiency of the fundanental wave cos [err] and the distortion ratio
[err] as in 2.he foll ow ng equations | and

5 2. cos[err]=[err]cos[err]................. (equationl)

the total effective value of harnonic wave [err]=

. (equation2) t he

ef fective val ue f urlda wave [err] and [err], are phase
di fferences betV\cg;e‘Pn Tr rI%%‘e’ﬁt randr the(é\yb?;faagé of the fundanental wave
and the total wave il hdl ng the fundanental wave and the harnonic wave.)
As can be seen in the equat| ons 1 and 2, the total power efficiency becones
degraded (normally in [ 0. 75) when the distortion ratio of
the current is ge ' T CHE Ete, (equaion)i onal rescue device
suffers fromthe di" Qfd“W’P wa¥ower consunption and the
complexity of the input terminal of the control panel are getting

i ncreased, and a serious harnonic wave distortion appears at the input
term nal . The conventional rescue device also suffers froma further

di sadvant age that the
(Here, ¢ and ¢, are phase differences between the current and the voltage of the

Jundamental wave and the total wave including the fundamental wave and the harmonic
wave. )

As can be seen in the equations 1 and 2, the total power efficiency becomes
degraded (normally in the range of 0.6 ~0.75) when the distortion ratio of the current
is getting worse. Accordingly, the conventional rescue device suffers from the
disadvantages in that the power consumption and the complexity of the input terminal
of the control panel are getting increased, and a serious harmonic wave distortion
appears at the ipput terminal.

The conventional rescuc device also suffers from a further disadvantage that the
ALP device becomes operable only when the power failure occurs, so thut the

cfficiency of the ALP device is low compared to its price.

Summary of the Invention
The present invention has been made to overcome the above described

disadvantuges of the related art.



ALP devi ce becones operable only when the power failure occurs, so that the

etficiency of the ALP device is |ow conpared to its price. Summary of

the I nvention The present inventi®n has been nade to overcone the

above described disadvantages of the related art.

6 Accordingly, an object of the present invention is to provide a

rescue oper at i on Acsordinghi. an opisstof the prsenttinveation sy provide h eespusmperation i ci ency
of the input termnal of the control panel by providing an additional
function of wontrolcipparetup whizh cin intpeovetthe pdvecr Affitiendy of the ispmt tdnminat bthé\l P
devi ce can supply a conpensation sinusoidal current at the input term nal

of the cont reontrplopand bytpesviding ircsiditimalfanetioniof afl Aétive el BRertto LB ONt 1 Ol
panel during a nornal power supply. To achi eve the above object,

there is proivite Godhu IRPALRIdSicE Gdn APPly’ PdrRBsation | ARGERAORRIAL heQhe Wi th an
| nproved power efficiency having a control unit for <controlling an

operation ofinaR ughfMPbOke CAE6! @égﬁg%hh@g\ggﬁggmgu&%%% b ciefd 2

t hr ee- phase AC vol tage source for co I ng an

ener gency A ' ree- phase AC voltage converted froma DC
voltage fro aelbazl'f'ég%g %}%ngéﬂgpélp a stand-by inverter when a power

failure occurs, e arat us c risin openi,ng/ cl osi ng cont agcts which
are opened (OFF) i"nmgggﬁm%oﬁo%én&sﬁﬂﬁﬁ?p?&ﬁﬁpl‘ﬁé‘ﬁpati‘ﬂs g’é cpRyr %the ALP
devi ce not connected to tig‘e control ,unit and cl ose in a

d. (ON) power
failure condFIHBrUREEFUSE With 41 imprened Apawey Rfficiency hinddg agcangot yait dght r ol
unit for supplying the power, a DC voltage detector for detecting the DC

vol t age suppPRefling an pprratignof anslevatey eagedzy, activating) andindyctine medorawithor for

detecting the current supplied to the
three-phase AC voltage source and an ALP device for controlling an emergency mode
by supplying the three-phase AC voltage converted from a DC voltage from a battery
by means of a stand-by inverter when a power failure occurs, the apparatus comprising
opcxﬁnglclasing' contacts which arc opened (OFF) in a normal power supply condition
$0 as to make the ALP device not connected to the control unit and closed (ON) ina
power failure cundition so as to make the ALP device connected to the contmol unit for
supplying the power, a Dé voltage detector for detecting the DC voltage supplied to |
the stand-by inverter, a real current detector for detecting the current supplied to the
control unit in the normal power supply condition, a power source voltage detector 30
for detecting a voltage of the power source supplied 1o the control unil, and =
autornatic rescue operation controller for controiling the ALP device to perform an
automatic rescue operation in the power failure condition determined in accordance

with output signal of the DC voltage detector, and for acting as an active power

compensation filicr in the aormal power supply condition determined in accordance



control unit in the normal power supply condi ce vol tage
detector 30 for detecting a voltage of the polis %EWQM&BEENI ed to the
control unit, and an automatic rescue operatji on cqapumgger fod controlling
the ALP device to performan automatic rescue @ power
failure condition determ ned in accordance wth out put signal of the DC
vol t age det eqli@lout tal3lof @ {lodd@uatent deteci6r, e IO véltage dacoueami thopower | ter in
t he normal power supply condition determ ned in accordance

7 wWith out RilfresSififdgé Setltorl Ne 1 0ad current detector, the DC voltage

dctcctor, and the power source voltage detector. Brief Description of
t he Draw ngs The above object and ot her advantages of the present
invention will beconme nore apparent by describing in detail the preferred
enbodi nent t%? E g%ﬁm"rﬁ#ﬁ to the attached draw ngs, in which:

FIG 1is a grant o “onventional rescue device in an el evator

2 ' f th
?%EL? mvoI t age and'II %il‘éb(’vf r?B‘ﬂg %ﬁqﬂ&%ﬂ@tﬁgﬁ%bﬁ%@éﬂ;gﬁ&&%ﬁﬁ &é{%oﬁt rE)I ©
| of FIG 1. FI ' bl ock d h f
(F:)ggterolol i ng e*mmgb%!%%@zgﬁ' O?Wﬁ%%ﬁ'@%ﬁ@?@ﬁ%é’@ccg;dl ng

to the present invention. FI G 4 is a block diagramof an active
conpensat i on 19 theatisched drawinga o whichice in FIG 3. FIG 5is flow

di agram showi ng the principal operating steps of setting an
FIG. 1 is a block diagram of the conventional rescue device in an elevatar

'U

systcm.

FIGs. 2A, 2B are graphs illustrating the waveforms of the input voltage and the
input current at the power input port of a control panel of FIG. 1.

FIG. 3 is a block diagram of the apparatus for controlling rescue operations and
for improving power efficiency according to the present invention.

FIG. 4 is a block diagram of an active compensation filter of the ALP device
in FIG. 3.

F1G. 5 is a flow diagram showing the principal operating steps of setting an |
operation mode of the clevator according to the present invention.

FiGs. 6A and 6B arc graphs illustrating the waveforms of the real current,
reference current ,and compensation current flowing through the contro! panel in FIG.

3.

Detailed description of the Preferred Embodiment

A preferred embodiment of the present invention will now be described in detad

] li‘iiiﬂﬂi“lim



operation node of the apparatus according to the present invention.
FI Gs. 6A and 6B are graphs illustrating the W E Q% ¢ rqreal current,
| E ¢

reference current and conpensation curreht - T 1 control

panel in FIG 3. Det ai | ed description ot_fhe 2r¥ ed. Eabodi ment

A preferred enbodi nent of the present invention will now be described in
det ai | with reference to the accompanying drawings. 8 wth reference
to the acconpanyi ng draw ngs. FIG 3 is a block diagram of the

apparatus for congnpl3 isnodleck EEaf of BR spbireds fatAntrélling psscus apgrationer
efficiency according to the present invention. Referring to FIG 3. the

appar at us fo‘rmdcmhﬁalowng%g& MNicYorGiag S0 812 Présent ihVERGGH | Ri¥efring toOVIET

efficiency according to _present invention includes a control "unit 3A
0. uhose powEidch REapRALE ki Aty & ctlntl bl bl g (EHREF 00, oo
tage of 't heoBRNaratire Wte B S IR ELord IMEs RHEGenSBRED 1 TPV
Fai | ur o occulte PRI G ot SHETR N o bR BB oK PR poss: diRg " 7o
SyStem 1o bETi MPRPERGR f Breehale GRS S Frind HORE SogthaP KEppl v
condition. Here, the ALP device 3B conprise a battery 24 for_ supplying a
st and- by powespplyingthe powsstnthe powes soune inpt siage sl dheconedlimiictAs aftey 4k ng
opened (OFF) in the normal power supply condition, and being closed (ON)
either in a potege ffoni khaterydiddistconvered to i thregphiasei AC voltage by a stand-by -

inverter 22 when a power failure occurs, and for performing a compensation function

50 as to contrul the current through the power source input stage of the elevator system

10 be in the form of 4 sinusoidal wave in a normal power supply condition. Here, the

ALP device 3B comprises a battery 24 for supplying a stand by power of a certain

level, normally opened contact 29 being opened (OFF) in the normal power supply

condition, and being closed (ON) either in a power failure condition or in 2 mode in

which the ALP device 3B operates as an active filter for filtering the power, a capacitor |

23 for smouthing the ripple contained in the DC power outputted from the battery, a

stand-by inverter 22 for converting the DC voltage via the capacitor to the three-phase

AC voltage with a variuble voltuge VV and a variable frequency VF, a transformer 18

for transforming the output voltage of the stand-by inverter 22 into a voltage of m

appropriate level for the control unit 3A when the power is supplied from the AC

voltage source, a filter 19 for filtering the power supplied from the stand-by inverter

22 to the transformer 18, a reactor 20 for smoothing the current supplied from the
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whi ch the ALP device 3B operates as an active filter for filtering the
power, a capacitor 23 for snoothing the ri pgte-contatmet he DC power
outputted fromthe battery, a stand-by 9nv 3§H§Sb‘¥ﬁﬁﬁscﬁgﬁwerti ng the DC
voltage via the capacitor to the three-phask ACREPLAGEE witH a variable
voltage VW and a variable frequency VF, a transtorner 18 for transformng
the out put velahdbp invéridr/22 tsthafilted}9, arutréitampe nierir Q| fordetetigpethobutpun
appropriate level for the control unit 3A when the power is supplied from
the AC vol t zgrem@fneestamil-by inv@ter 29, drDACT voltagy dédditdr 8 moWEcting i A€d from
the stand-by inverter 22 to the transformer 18, a reactor 20 for snoothing

the current syl Rfplicd0Porh Af auxiliary power source to the transformer, a DC voltage
9 stand-by inverter 22 to the filter 19, a current anpere neter 21 for

detecting t h@eubPY? torCdéicchity the DA b&’n’% gﬁeﬂ:gg% td tﬂ}égés?‘?ﬁy frivert@ 2\ | t age

detector 25 for detecting the AC vo plie roman auxiliary power

to th e vol i t he DC
vol t age supp T EEtEBleRioE 38 tof gkt EFreol BB o 6f MINENA W B: o 25
f det ecti th lied,to th trol jt 3Ain.t I
povier _suppl y TR PE1 PP CPRBRHot 5 B EReEE e oL Bt 44 S ¢ 264
for performng its . ow automgtic rescueoeratiogn by controlling_the

st and- by inv pring3ts qun aytomatia pesere dperafion, by pentrolling,the stand, by invetter 24 s

devi ces 21, 25 V\hg.irlln._t he power fajlure occurs for detecting a real current
suppl i ed to IHASCUHIRCE diith @Hippt vignal;from yariops devicey 2l gt wherthe pewer faidure and f or
receiving a voltage signal detected by a power source voltage detector 30
to cal cul at eFHE ORHeeHiag @ real cussent s ¢ tnéhe control yait B4 avia the read qercemtd 't hen
to provide the conpensation current to conpensate for the inmaginary
current supptiétecion 28, and o teaeiding\a voltape signal atRtected dy alopoveet tsourge asltagn act i ve
power conpensation filter in the
detcctor 30 to calculate the imaginary current contained in the real current and then to

U

provide the compensation current to compensate for the imaginary current supplied to
the stand-by inverter 22, thereby acting as an active power compensation filter in the
normal power supply condition.

F1G. 4 is u block diagram of the active compensatiop filter of the ALP device
in FIG. 3. Referring to FIG. 4, the active compensation filter preferably comprises a-
mode control unit 261 for selecting cither an active filter mode in the normal power
supply condition, ur an ALP operation mode in the power failure condition after the
sutomatic rescue operation control unit 26A determines whether or not the powcr
failure occurs by detecting the output signal of the voltage detector 27, and m
imaginary current calculating section 262 for caloulating the effective current from the
voltage Vs(i) cutputted from the power source voltage detector 30, from the DC

voliage Vdc outputied from the DC voltage detector 27, and from the Toad current {(t)
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nor mal power supply condition. FIG 4 is a block diagramof the
active conpensation filter of the ALP deice in FIG 3. Referring to FIG
4, the active conpensation filter prefer@bly conprises a node control unit
261 for selecting either an active filter node in the nornmal power supply
condition, or an ALP operation node in the power failure condition after

the aut omat yGodRaGHin HRAbRS dubnCdiicton |28 iflich WROALP dbaEdisperatifiginnte or not
t he pomer falfure occurs by detecting the output signal of the voltage

det ect <
51,2 O R e e st

cal cul ati ng vol tage Vs(t) outputted from
the power source valtage eftor %]"tl utted
fromthe DC YOTREE! g"’ﬁé’?@%ﬁ??‘“ ;7" gg%ggf’;ggrﬁ‘%@&q oaclad I en G’[%d?oﬁw

10 outputte fromthelo ete t P Se is
ope[ ati ng :cn ﬁfél“é‘é‘ie["\/‘«gaf? ﬁ?gﬁ e CO\M?& IJH@ /dﬁ" ﬁ?e cont r ol
uni and for calcylatin engation,gurren r | or
subt racting ﬁ‘clsEﬁE GPY%%{EE'O n&?@?’h@% E'Jagﬁrrerg t dep a%gto
provi de the conpensation current control value (‘{mrr to th_e % and- by

i nverter 22. L‘W@&%MW“@B’@GF“@EW&? % f or

conpensating for the imaginary current, the imginary current cal cul ating
section 262 cadailaes avase mmp%m@r&%pﬁ%guﬂwttfm dyerload ewreeng P ent from
the load current I[err](t) through the control unit 3A, adds the DC

vol t age obt aihasgh the doheol DEit\3Al hédgehwlBCe«pim:obﬁweﬂ@yttheDEmomeadcwWal ue
corresponding to the effective current to get a value corresponding to the
total effectveoahy catilatedvalue morrespondiag \to(the effettivetmuaireby (o fget powbe source
vol tage detector 30 by the cal cul ated val ue corresponding to the total
effective Cidrfdpindin@él te M6t efdélive ehrrentinuliplics théWs()adetberd byaint paveeror from

t he val ue obtai ned by
source voltage detector 30 by the calculated value corresponding to the total effective

current, and then adds or subtracts the load current to or from the value obtained by
multiplying Vs(t) by the total effective current. This is explained by a compensation
theory of a geperal active filter.

Supposing that the voltage supplied to the load at the power supply stage of the
cireuit is sinusoidal for explaining the above described compensation theory of the
uctive filter, the sinusoidal voltage can be expressed as V(t)= Vm X sin(wt), and the
instantaneous currept passing through the nonlinear load such as, for example, a diode

can be expressed as
K)=ImSIN(eot +@,)+ Y, ImSIN(wi +@,)
n=0

where the first tertm is a reference current component, and the second term corresponds

to a harmonic wave current component.



mul tiplying Vs(t) by the total effective current This is expl ained by a
conpensation theory of a general active fi sing that the
voltage supplied to the |load at the powet SJKHI%/Sg é!\%faﬁ circuit is
si nusoi dal for explaining the above describgd corfy Pon theory of the
active filter, the sinusoidal voltage can be expr =ssed as V(t)=Vm X

sin(w), anﬁﬁdﬁs@&ﬁ%ﬁﬁﬁ%%ﬂﬁ%@ﬁ%%ﬁﬂ@ﬁ% £diRieP Sidck Bear | oad
such as, for exanple, a diode can be expressed

I (t)=InBIN(wt+[err]) + [err] fthe first termis a
ref erence current conponent, (?JM%W(«»@%% éﬁQcorresponds to a harnonic

wave current
11 The i ns{;%graiﬁ%ousméndru’r%“ﬁ Xésf%ﬁ‘%%“&“‘b‘é‘ef%"n%‘%‘ %ﬁ”cétwé’a: in the
Fouri er serlesa [(t)=Imsin(w) + Inb cos(w)

+ 1h. wherée® "E%’B‘“’f‘ gd the thind term 15 a DG, qomponept. | 1 o conponent, the second

termis a cosine nponent, and the third termis a DC conponent.
Therefore, the Hﬁ%ﬁ?‘&nﬁﬁﬂ?“ﬂwsﬁﬂw ﬁ?‘%’E%’é‘L“sas P= V(t)

I (t)= 1/2Vxm ma(l-cos2 wti 1/2Vmnb sin2 wt + Vmh sint where, the first
termis 1/ 2V maPandvilos X mimadseas e+ Hﬁyﬂ‘ﬂtﬂéﬂa@&l ag¥sibsindte’ second

and the third terms are always O. Therefore, the first term
i ndi cat es anwdre.eteifird teum i F2Vodmp andis alwaysi pesitive, butcwe dvemagestafahe hi r d
terns correspond to instantaneous inaginary currents. It can be

al so under st ochdtdnd tthe third ¢drine atei aheays @ r ent conponent i s

Therefore, the first term indicates an effective current component, and the
second und the third terms correspond to instantaneous imaginary currents,

It can be also understood that the effective current component is
Ja(t)= Imasin(wt), and the imaginary current component is Irb(wt)= ImbCOS(wt)+ h.

Referring now to FIG. 5, the operation procedurc of the ALP device 3B
programmed in the automatic rescue operation control unit 26A according to the
present ipvention will now be explained. If the normal power is not supplied, it &
determincd whether or not the power failure occurs by checking the output of the DC
voltage detector 27, which is available by making the close normally opened contacts
in  closed state, at Step S1. The ALP mode is selected at step S2 if it is determined
that the power failure occurs. However, if it is determined that the power Failure does
not occur, the active compensation filter mode is selected in order to control the current
passing the power jnput stage of the control unit at Step S3.

The imaginary current is thereafter calculated by detecting the Joad current

outputted from the load current detector at Step S4. The stand-by inverter is eventually
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la(t)= Imasin(w). and the inmaginary current conmponent is lrb(w)= .

| MbCOS(wt ) + | h. Referring nowto FIG 5, the operation procedure of
the ALP device 3B programmed in the aut2matic rescue operation control
uni't 26A according to the present invention will now be explained. If the
normal power is not supplied, it is determ ned whether or not the power

failure occu ' f 0 e.detector. 27, which
i s avail abe ‘(?/n ‘ﬁ%ﬁ?{iﬁggﬁy nag@%gﬁg%ﬁgﬁﬁhﬁc?goﬁg th i E"’aﬁ%‘r"‘b“é’éd state,
at Step S1. The ALP Is selected at step S2 if it is determ ned that

t he power fal‘"l’rur”é'soec“%:?ffage.d' However, if it is determ ned that the power
failure does not cur, the active conpensation filter node is.selected in
order to control ?ﬁg %W&ﬁﬁewmgwnfwﬂﬁﬁw)ﬁ‘PP'ﬁ‘?é"controI
unit at Step S3. . The imagﬁitfnary ourrent is thereafter calcul ated by
det ecting t hihe 5ol 3h and of i Zefeceprerquiment, he. | e brteremce cntremioriich br  at
Step S4. The stand-by inverter is eventuall

. Y, . .
12 contr ol peederally stmgd ihe spnplied torthe iconten! nait BAcwhandhe active gompensatithngl y t he

conpensation current is cal cul ated. FI G 6A shows the waveforns of
t he | oad cur Filiertis either provided nor operatingsintie systemt FICt 6B stwontthowavefurin GBA and of
the reference current, i.e., the reference current which is prererably

ained to be duwppinpedution cirrent deraintindd by both thé\réah@ifrehiuhd Aed refecencOcm@rAc at i on
filter 1IN neither provided nor operating in the system FIG 6B shows the

wavef orm of the "CingRedivhiof theCapphraits coiifighiedl 4380y wilOAdw bdiéxplfmdd # Ur r ent

and the reference current. The operation of the apparatus

configured agcahR¥e With! FICAW3hesEex b qsmﬁeiqnggaﬁeowﬁdgeesomhiﬁrﬁm 3- 6B.

If the three-phase AC voltage source Is fai to be supplied (when

determ ned YieSp@huphiel (whon dbfermibed YESUt steps15 AEME rdhdie LF EhéeRBY the input
of the three-phase AC voltage by the automatic rescue aperation contro! unit 26A, the
ALP mode js set at Step S2, and then an emergency rescue operation is performed in
the sume manner as in the related art. 1o apother word, the main contro! unit 16 &
operaling normally under the control of the automatic fescue operation control unit
26A, and the main control unit 16 determines as to whether or not the system operation
is stopped because of the power failure. If it is determined that the system is stopped
because of the power lailure, it is determined whether or not the clevator cage 12 8
located within a door openable region. If it is determined that the cage location &
within the door openabie region, the door is opened so as to rescue passengers therein,
If it is determuined that the cage location is not within the door openable region, the
system operates to move the elévator cage 12 to the nearest floor and then to open its
door to rescue passengers. The inverter operates in the same manner as in the related

art. However, if it is determined by the automatic rescue operation control unit 26A



of the three-phase AC voltage by the automatic rescue operation control
unit 26A, the ALP node is set at Step S2, and then an energency rescue
operation is performed in the same manpgr as in the related art, In

anot her word, the main control unit 16 is operating normally under: the
control of the automatic rescue operation control unit 26A, and the main

control uni tiniGneQleohtl? BER ‘%?égﬁ"*g??‘ﬁﬂiy i@\?heﬂ%tehhﬁ:e@)‘ﬁi Sf%t&PSlﬁtﬂnon s

st opped because of the power I's determ ned that the system

i s stopped faci f o - 5 ] FW or not

t he el evatoraggage ?59?“ gl(t:dgt eg mﬁltn g%jdg?dtgf)g%gd e rgg on. '?“lt i s
determ ned that. the cage |ocation | Lt hi Rt door. ope | g, rgQi on, the
door is open@ﬁcuéjgo !shet “'rcé’é”évﬁreb%égé%ﬁ%f\é%‘smﬂ%a‘r gﬁecﬂc_mtglnp“{jquﬁé §'ét g?’m ned
that the cage |ocation,is, .Wthin the door openable regjion, .th system
oper at es toqﬁfﬂ@ﬁf ey 89‘&?& ‘%ﬁ@“tﬁ"ﬂm" ?‘E’s‘f"“f’?g'ggt g%ctleﬁgn to open
its door to rescue passengers,., The inverter operates in the _sang nanner as
in the rel at'epthes qr Dottis.ptyer fpilure oequgs i, pecp dVith, thepoutot of 188 P r escue
operation control unit 26A ) X

13 that thelegedgiestor cigeandsthep cietst kb PRertion | mode( sk the) AchyeiPA¥E NO at
step S1). the active conpensation filter node is set at Step S3, and the
ALP devi ce 3®mpenshibonnfiltering is gecfomeaddm thefnotthal nacude if\ibis checked that the power St eps S4
and S5. Referring nowto FIG 6A, 6B, the node control unit 261 in the

aut omat i c r efaidure oogues.ati on control unit 26A checks whether or not the
power failure occurs in accordance with the output of the DC voltage

detector 27, and Thb@Ragirs ciifenOéidubiting 8ectiof 262 BRicafidreaR0latey thexrvent
conpensation filtering is perforned in the normal node if it is checked

that the poviRfrespoRding i theeteétive current from tHaQoddrBaeremay () passingetoughhieul at i ng
section 262 thereafter calculates the current corresponding to the
effective CUGh@BL udif DA &Rl aRl fokdl efBdtive [cBfrkd: bly)adiag M BCTVBItRgObat he
outputted from the DC voltage detector 27 to the previously calculated value, muitiplies
the previously calculated total effective current by the phase of the power source
voltage Vs(t) dotected by the power sotrce detector 30, and adds or subtracts the load
current to or from the previously calculated value to obtain the compensation current
lcom*. The imaginary current calculating section 262 thercafter obtains the
compensation current controf value Icom. alp* to be supplied to the stand-by inverter
22 for compensating for the imaginary current.
In another word, when the apparatus is operating in the active filter mode by
the mode control unit 261, the imaginary current calculating section 262 detccts the
load current L {t) outputted from the load current detector 28, enabling the detection

of the real current Ireal shown in the FIG. 6A supplied to the control unit 3A, and then

calculutes the reference current Jref* as shown as a sinusoidal wave in FIG. 6A which



control unit 3A, calculates the total effective current by adding the DC
voltage Vdc outputted fromthe DC voltage detfe grs ET Stﬁﬁhp evi ously
cal cul ated value, nmultiplie; the previadsly dal I\gﬁg\t@ tal effective
current by the phase of the power source vol tjage (i) i by the
power source detector 30, and adds or subtracts the load current to or

fromthe prey Qusitte fdhé Hadubsh Tﬁéﬂyﬁoﬂ&ﬂpﬁl& Poilert J3GrcE QBIARRINAY FanCHE I et

| cont. The imaglnary current ca ting section 262 thereafter obtains the

conpensati on I uﬂ?*ggt o, ' ey St and- by
I nverter Zzpﬁ\grrsgﬁg%cpgé%@ t%’é%?ggskﬁgglﬁgg"gl r\gﬂ/ic?ﬁopfgigpd%ﬁpd%ﬁ] anot her
word, when t r .S opner.at.i I Q& Clal fi t he
node control Qﬁnﬁ@&i&g? ﬂ'@s‘?“n’%‘gﬁ“%g’#‘%qc’ % egﬁ %a‘fﬂct:%fee‘iltwn%%{f gﬂ?g g‘ﬁ ta2 2
detects the |oad current %E?&é]ﬁ}pém %?tted fromthe | oad current
det ect or 28, “HRHH #AGOYHE 1 BP OF FAPPEEE S urrent Ireal shown in the
FIG 6A supplied to the control_unit 3A, and then al cul ates the reference
current Iref* as shown as lepmi=lreablatl - nave- (5AUAHM s A whi ch
14 is desirable at the | oad upon receipt of both the power source voltage
Vs(t) fromthe pbhwegompensntion mra@m@p@etlw-dn* which shuldje syppliedde vdc
fromthe DC vol tage detector 27. Finally, the conpensation current |cont
can be obt ai Hedsting-kyoinyentérrig caleulatedcby pwitipling: thescompeasution cutrentify® 6B and
can be expressed as lconr = lreal-lref*
............ pledefominehfagior ( a constant Heterminad by shet voltagecantrolier ofghe adtive val ue
Tcom al p* which should be supplied to the stand-by inverter is calculated
by mul tipl yi egnpdneation fixens Kidootans)) rané s exipyessed apr edet ermi ned factor ( a
constant determi ned by the voltage controller of the active

Icom. alp*= Icom*X Kvdc.trans..........(equation 4)

(where, Kvdc.trans is detcrmined by the transformer and the DC voltuge}

The calculated compensation current control value is supplied to the stand-by
inverter 22. The stand-by inverter 22 of the ALP device 3B is then activated upon
receipt of the supplicd compensation current Icom.alp* calculated according to the
equation 4, and at the same time, the automatic rescue operation control upit 26A
activates the stand by inverter so that the current passing through the reactor via the |
current ampere meter 21 is equal to the compensation current Icom. alp*.

According to the apparatus of the present invention, the compensation current
is oblained in accordance with the DC voltage from the battery and the current supplicd
to the contro! unit by the automatic rescue operation control unit, and is supplied to the
power inpul stage of the control unit, thereby cnabling the system to provide the
sinusoidal current from which the harmonic frequency components are removed and

thus improving the total efficiency of the system, resulting in that the volume of the
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conpensation filter: K vdc.trans), and is expressed as

| com al p*= I contX Kvdc.trans .......... (equation 4) (where, Kvdc.trana is
determ ned by the transformer and the DiBvol t age) The cal cul at ed
conpensation current control value is supplied to the stand-by inverter
22. The stand-by inverter 22 of the ALP device 3B is then activated upon
recei pt of thoRvep iHPIM suRE afidd the POWEr doRsunptibn R'preatlp petludddp Further| chel présent
according to the equation 4, and at the sane tinme, the autonmatic rescue

oper at i on COpldyibn Walthe A8 Antadthe Y6 Brohii abbvailsdAYed NG FiRlioRCwitHoaL t he

current passlng througﬁ the Teactor via the <current anpere nmeter 21 is

equal to t heig%&%ﬂ%ﬁﬁ@é&t%.%ﬂﬁtﬁ&ﬁ lyGeOTheeth Rnd without using £\cptaidideded, Bu Ne

appar at us of resent invention, the conpensation current is obtained
in accordance.w.th A . rrent supplied
to the cont r'gﬁm J‘n? f‘ﬁ%gy %se%?uégﬂngf‘{%%‘égﬁ’egg%%r n c%%?art%ﬁ' unit and is
supplied to the power input stage of the control unit, thereby-enabling
the systemto provide the sinusoidal current fromwhich the harnonic
frequency conponents are renoved and thus inproving the total efficiency
of the system resulting in that the volune of the

15 power input stage and the power consunption is greatly reduced.
Further, the present invention has the advantage that it can provide
above-described extra functions wi thout increasing the cost or the volune
of the system and w thout using a separate device, but using the ulready
exi sting ALP device provided for the energency operation.
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VWhat is claine lgg,eemasgeenke‘m An apparatus for controlling a rescue

operation and power efficienc unit for
controlling an &“ el evat or 16age Hﬁ§ BEEN hduction
nmotor with a thr vol tage source, and di ng of

‘Power failure) device for controlling an energency node

y
t hree- phase Wint/Rlciahaied iconverted froma DC voltage froma battery by nmeans
of a stand-by Inverter when a power failure occurs, the apparatus

I
conpri si ng: cotditi On”igigg(aﬁisffﬁi ﬁﬂ;;k fi{h af:teﬁmﬁ;‘dg\@/ﬂu&i)%kﬁﬂ\r(x fApovirigs @ nor ma

power isupp! y 2 as to e ALP I ce not connected to the
?n‘iﬂter?he“RLEw%f%.@%*c@%neeﬁeﬁ%ﬁgweﬂzgm@%& h Bpecioh R LIkt LaBl % ey

a DC vol tage det.ect or f.or detec DC vol supplied to t st and- by
inverter: by dctivang ap pdychon Bﬁ‘fﬁ‘“d‘g %@9,88 REeHg e T r'g%

supplied to the control .unit in the tion;
a power sour%‘“ﬁ&1"i%§§'€°ﬂ@5é‘8t‘8’r‘r%‘?y '&83%5??@8'&'&/%3@5%)4 ?&je velB®er source
supplied to the control unit; and an automatlc rescue operation
control | er fegnvesindtirem aiDfg vokage from # betiesy by means.of Yﬁ“?ﬁﬁ‘g%" rescue
operation in the power failure condition determ ned I n accordance wth
out put si gnapowepfailrrec@sy thetuppasataecomprising :and for acting us an active
power conpensation filter in the normal power supply condition determ ned
in accordance wiopbning/tlosing Sioptacts being opesed (QFFY Un ric nermié tpowED supsithe  DC
vol tage detector, and the power source voltage detector.

condition 50 as to make the ALP device not connected to the control unit and being

closed (ON) in 4 power failure condition so as to make the ALP device connccted ©
the control unit for supplying the power;

a DC voltage detector for detecting the DC voltage supplied to the stand-by
inverter;

a load current detector for detecting the current supplied to the control unit in
the normal power supply condiﬁon:

a power source voltage detector for detecting a voltage of the power source
supplied to the control unit; and

an automatic rescuc operation controller for controlling the ALP device
perform an automatic rescue operation in the power failure condition determined in
accordance with output signals of the DC voltage detector, and for acting us an active
power compensation filter in the normal power supply condition determined in
accordance with output signals of the load current detector, the DC voltage detector,

and the power source voltage detector.
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17 2. The apparatus as defined in claim1, wherein the
automatic rescue operation controller conprises: a node contro
unit for setting an operation node of thé ALP device either with an ALP
operation node in the power failure condition or with an active filter node
in the normal power supply condition after ei ther the power failure

condition or the  NOr n rm sl cordance
"Rle %‘éﬁ[us%% t i éﬁrk q! ﬁh@rzﬂ?kﬁ Hidladlic' RsdE

wi th the output SI gnal ector an | magi nary

current cal cul at}j n ?f{% cal cuI ating an effective current upon
receipt of a%f 6‘%’“ P'i’% B‘E'iefhe | oad current detector, a DC voltage

fromthe DC vol tage detect nd a power urc | t from.t owe
source vol t age degé’l"%ﬁf "gﬁﬁmfﬁf P%??W&?@Sﬁ%&f@g’e‘f 3}?':8‘“?‘ erlu‘{s)

addi ng or subtr ctln thelodcurr t to gr fromthe tlve c.urrent SO
as to provi d&® é}_? P‘feo‘H%&R" gq% fion o1 With ‘f"'o“cgi e IAodadh

I nverter. The control apparatus as defi ned én claim 2,

wherein the FW’W&WW%GFP[%FW%W&FW pithes the poyrer Jailyrg icgndition pther f ect i ve

current fromthe |load current passing through the control unit, adds the
DC val ue to hirebpéweertsupply comditiontis determinedaingocordance with thecbuftput sigud «fur r ent |
multiplies the total effective current by the power source voltage
detected by tHedD@ sbhapgderetve andan imupihary evirent dalcudatingusetticados ciltudating ad
current to or from a nmultiplied value so as to get the conpensation
current for gpefeicdurieat dpoh rdcBipt of aTogH ddfreit foni BRMbad current detector, a DC

voltage from the DC voltage detector, and a power source voltage from the powa

source voltage detector, and for caleulating a compensation current by adding or

subtracting the load current to or from the effective current so as to provide a

compensation current control value to the stand-by inverter.

3 The control apparatus as defined in claim 2, wherein the imaginary
current calculating section calculates the effective current from the load current passing .
through the coatrol unit, adds the DC value to the effective current so as to get a total
effective corrent, mulliplies the total effective current by the power source voltage
detected by the voltage detector, and then adds or subtracts the Joud current to or from
a multiplied value so as to get the compensation current for compensating for the

imaginary current.
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