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METHOD  THEREOF BACKGROUND OF THE | NVENTION 1. Field of the, %mon cmm
present invention relates to. a power sem conductor protection apparatus r
“an elevator and a protection nethod thereof, and in particular to an

i nproved *power sem conduct or protection apparatus for an elevator and a.

. protection nmethod thereof capable of dettecting in a nulti-step the
tenperature of a radiator for cooling a power sem conductor and of properly

control ling tROWERNSEMICONDUCTOREPROTECTIONSAPPARA TUS FOR'EEEFATCOR ANDNOt

reach its maxi mum | evel, thus protecting heat danages of a power
sem conduct orPROTECTION METHOD THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a power semiconductor protection apparatus for
an elevator and a protection method thereof, and in particular to an improved power
semiconductor protection apparatus for an elevator and a protection method thereof
capable of detecting in a multi-step the temperature of a radiator for cooling a power
semiconductor and of properly controlling the temperature of the radiator so that its
temperature can not reach its maximum level, thus protecting heat damages of a power

semiconductor.

2. Description of the Conventional Art

Generally, an elevator is controlled by a convertor and an invertor each including
a power semiconductor, in which undesired over-heating can occur in accordance with
repeated switching operations of the power semiconductor. Therefore, the undesired over-
heating should be controlled to be within a predetermined range so as to protect the
power semiconductor.

Referring to Fig. 1, the power semiconductor protection apparatus for an elevator
includes a temperature detector 10 for detecting the temperature of a radiator 14 for
cooling the over-heating caused in accordance with a switching operation of the power
semiconductor, an operation controller 20 for controlling the operation of an elevator in

accordance with the temperature detected by the temperature detector 10, a driving unit



2. Description of the Conventional Art Cenerally, an elevator is controlled
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accordance with a control of the operation controller 20, and an error display unit 50 for
displaying errors of the elevator in accordance with a result of the error processing of the
error processing unit 40. |

Here, the temperature detector 10, as shown in Fig. 3, includes a power
semiconductor 12, a radiator 14, in which a power semiconductor 12 is disposed, for
cooling over-heating caused by the power semiconductor 12, and a temperature detector
16 attached to the radiator 14 for detecting the heating temperature.

The operation of the power semiconductor protection apparatus for a conventional
elevator will now be explained.

To begin with, in case that an operation control mode is performed by the
operation controller 20, in a first step Sl, the temperature detector 16 detects a
temperature Tf of the radiator 14, and in a second step S2, the operation controller 20
compares the temperature Tf and the previously set temperature Ta. Here, the previously
set temperature Ta is the highest level of the radiator 14 being able to protect the power
semiconductor 12 from heat damages. As a result of the above mentioned comparison,
if the temperature Tf is lower than the previously set temperature Ta, in a third step S3,
the operation controller 20 outputs a control signal to a driving unit 30, and the driving
ﬁnit 30 drives the induction motor M1, and the elevator runs normalily.

Meanwhile, as a result of the above mentioned comparison, if the temperature Tf
is higher than or the same as the previously set temperature Ta, in a fourth step, the
operation controller 20 recognizes that the elevator is not operational and outputs a
control signal to the error processing unit 40, and the error processing unit 40 performs

an error process. In a fifth step S5, the error display unit 50 displays that the elevator is
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induction motor M1 in accordance with a control of the operation controller 20, and the

elevator stops.

However, as described above, the conventional power semiconductor protection
apparatus for-elevator and protection method thereof has a disadvantage in that if an
elevator runs for long time, the temperature of the radiator exceeds a predetermined level,

so that the elevator can be damaged due to the over-heating of the radiator.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide a controller for a
microwave oven, which overcome the problems encountered in the conventional power
semiconductor protection apparatus for an elevator.

It is another object of the present invention to provide an improved power
semiconductor protection apparatus for an elevator and a protection method thereof
capable of detecting in a multi-step the temperature of a radiator for cooling a power
semiconductor and of properly controlling the temperature of the radiator so that its
temperature can not reach its maximum level, thus protecting the heat damages of a
power semiconductor.

To achieve the above objects, there is provided a power semiconductor protection
apparatus for an elevator, which includes a multi-step temperature detector for detecting
the temperature of a radiator ixi a method of a multi-step; a temperature controller for
judging whether the temperature detected by the multi-step temperature detector reaches
a corresponding level and for setting a step-by cooling time of the radiator; a n

operation controller for controlling an operation of an elevator in accordance a judgement



The operation of the power sem conductor protection apparatus for a
conventional elevator will now be explained. To begin with, in case that an
operation control node is perforned by the operation controller 20, in a
first step S1, the tenperature detector 16 detects a tenperature Tf of the
radi ator -14, and in a second step S2, the operation controller 20 conpares
the tenperature Tf and the previously set tenperature Ta. Here, the
previously set tenperature Ta is the thbest | evel of the radiator 14 being
able to protect the power sem conductor 12 from heat damages. As a result
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| controller; a driving unit for controlling an induction motor in accordance with a control
of the operation controller; an error processing unit for processing an error of the elevator
in accordance with a control of the operation controller; and an error display unit for
displaying errors of the elevator in accordance with a control of the error processing unit.
To achieve the above objects, there is provided a power semiconductor protection
method for an elevator, which includes the steps of a first step which detects the
temperature of a radiator using a multi-step temperature detector and judges whether the
elevator is in operation in case that an operation control mode is operational; a second
step which compares the temperature detected by the first step and a previously set
temperature using a temperature controller when the elevator is in operation; a third step
which processes errors of the elevator in accordance with a control of the operation
controller when the temperature of the radiator exceeds a predetermined level, displays
the error of the elevator, and stops the operation of the elevator; a fourth step which
performs a normal operation when the temperature of the radiator is lower than a
previously set temperature; a fifth step which judges whether the temperature of the
radiator is between a first comparison temperature and a second comparison temperature
using the temperature controller when the elevator is stopped as a result of the the first
step, and when the temperature of the radiator is therebetween, allows the elevator to have
an idle time for a predetermined time for cooling a power semiconductor, and returns to
an operation control mode; and a sixth step which, when the fifth condition is not met,
judges whether the temperature of the radiator is between the second comparison

temperature and a previously set temperature using the temperature controller, and when



I's higher than or the sane as the previously set tenperature Ta, in a
fourth step, the operation controller 20 recogni zes that the elevator is
not operational and outputs a control signal to the error processing unit
40, and the error processing unit 40 perforns an error process. In a fifth
step S5,. the error display unit 50 displays that the elevator is -3- not
operational, and in a sixth step S6, the driving unit 30 stops the
operation of the induction notor ML in accordance with a control of the
operation controller 20, and the el evat®or stops. However, as described

above, the cqaventeoRdt Boﬂﬁfebé%ﬁ,o RANGS Yhe PiARES! t°have an idle time for a

predetermined time so that the temperature of the radiator is decreased, and returns to the

operation control mode.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a power semiconductor protection apparatus for a
conventional elevator.

Fig. 2 is a flow chart of a power semiconductor protection method for a
conventional elevator.

Fig. 3 is a plan view of a temperature detector of Fig. 1.

Fig. 4 is a block diagram of a power semiconductor protection apparatus for an
elevator according to the present invention.

Fig. 5 is a plan view of a multi-step temperature detector of Fig. 4. _

Fig. 6 is a graph showing a relationship between the time and the temperature of
a radiator for a power semiconductor protection method for an elevator according to the
present invention.

Fig. 7 is a diagram showing a relationship between T1, T2, and T3 of a power
semiconductor and a radiator of Fig 4.

Fig. 8 is a flow chart of a power semiconductor protection method for an elevator

according to the present invention.
DETAILED DESCRIPTION OF THE INVENTION

) Referring to Fig. 4, a power semiconductor protection apparatus for an elevator
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damages of aijsrelated to a predetermined step by comparing the temperature detected by the multi-step
temperature detector 60 with a previously set temperature, an opefation controller 20 for
controlling the operation of an elevator in accordance with a judgement of the temperature
controller 70, and an elevator operation state display unit 60 for displaying the operation
state of the elevator based on a result of the multi-step temperature detector 60 in
accordance with a control of the temperature controller 70. In addition, the present
invention further includes a driving unit 30, an error processing unit 40, and an error
display unit 50, which are all previously explained in the conventional art.

Here, as shown in Fig. 5, the multi-step temperature detector 60 includes a power
semiconductor 12, a radiator 14, and a multi-step temperature detector 18. In addition, the
multi-step temperature detector 18 includes a plurality of switches each of which is turned

~on/off in accordance with a step-by temperature.

The operation of a power semiconductor protection apparatus for an elevator
according to the present invention will now be explained.

To begin with, referring to Figs. 6 and 8, in the power semiconductor protection
method, whenever the temperature of the radiator 14 reaches a previously set step, the
operation controller 2 has an idle time for cooling time A1l and A2.

In case that an operation control mode of the operation controller 20 is performed,
in an eleventh step S11, the multi-step temperature detector 60 detects the temperature
Tf of the radiator 14. That is, in the multi-step temperature detector 18 of the multi-step
multi-step temperature detector 60, a switch is connected with a corresponding
temperature step, and the temperature of the radiator 14 is transferred to the temperature

controller 70 through the turned-on switch, and the temperature Tf of the radiator 14 is



power sem conductor. To achi eve the above objects, there is provided a
power sem conductor protection apparatus for an el evator, which includes a
nul ti-step tenperature detector for detecting the tenperature of a radiator
in a method of a nmulti-step; a tenperature controller for judgi ng whet her
the tenperature detected by the nulti-step tenperature detector reaches a
corresponding |l evel and for setting a step-by cooling tine of the radiator,
a n operation controller for control}lng an operation of an elevator in
accordance a judgenent -4- of the tenperature controller and a
previously s@le&e@l ing time; an elevator operation state

Thereafter, in a twelfth step S12, the operation controller 20 judges whether the
elevator is in operation. |

Here, the temperature controller 70 compares the temperature Tf of the radiator
14 and a previously set multi-step temperature and judges whether the temperature Tf is
related to a predetermined temperature step. For example, three temperatures steps can
be set in the temperature controller 70. That is, a maximum temperature Ta of the radiator
which is defined not to provide a power semiconductor 12 with heat damage, a first
comparison temperature Tb lower than the temperature Ta, and a second comparison
temperature Tc lower than the first comparison temperature Tb.

Therefore, as a result of the twelfth step 12, the elevator is judged as in operation,
in a thirteenth step S13, the temperature controller 70 judges whether the temperature Tf -
is higher than or the same as the femperature Ta.

If the temperature Tf is higher than or the same as the temperature Ta, in a
fourteenth step S14, the error processing unit 40 performs an error process in accordance
with a control of the operation controller 20, and in a fifteenth step S‘IS, the error display
unit 50 displays that the elevator is not operational, and in a sixteenth step S16, the
driving unit 30 drives the induction motor M1 in accordance with a control of the
operation controller 20, and the elevator stops.

Meanwhile, in the thirteenth step S13, if the temperature Tf is lower than the
temperature Ta, the elevator runs normally in accordance with a seventeenth step S17.

Meanwhile, in the twelfth step S12, if it is judged by the operation controller 20
that the elevator is not operational, in an eighteenth step S18, the temperature controller
70 judges whether the temperature Tf is lower than the first comparison temperature Tb

and whether the temperature Tf is higher than or the same as the second comparison



display unit for displaying the operation state of the elevator based on a
result of the nulti-step tenperature detection in accordance with a control
of the tenperature controller; a driving unit for controlling an induction
notor in accordance with a control of the operation controller; an error
processing unit for processing an error of the elevator in accordance with
a control of the operation controller, and an error display unit for

di splaying errors of the elevator in ae®ordance with a control of the error
processing unit. To achieve the above objects, there is provided a power
sem conduct ofe Gelton nethod for an elevator, which includes the steps
of a first step which detects the tenperature of a radiator using a
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operation in case that an operation control nbde is operational; a second
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previously set tenperature using a tenperature controller when the el evator
i's in operat dfvingamitlBOrstopsttiepinduction motor M1, and in a nineteenth step, the elevator stops
for a cooling time Atl, and the temperature Tf of the radiator is decreased. In addition,
in a twentieth step S20, the elevator operation state display unit 80 displays the contents
that the elevator is in an idle state and the remaining idle time. In a twenty first step S21,
if the temperature controller 70 judges that the cooling time Atl is lapsed, the eleventh
step S11 is performed. Here, the elevator operation state display unit 80 displays the
remaining idle time on a car side or a hall side of the elevator system in a method of
counting down the remaining time.

Meanwhile, if the conditions of the eighteenth step S18 are not met, in a twenty
second step S22, the temperature controller 70 judges whether the temperature Tf is lower
than the temperature Ta and whether the temperature Tf is higher than or the same as the
first comparison temperature Tb.

Thereafter, if the conditions of the twenty second step S22 are achieved, the
temperature controller 70 outputs a control signal to the operation controller 20, and the
driving unit 30 stops the induction motor M1, and in a twenty third step S23, the elevator
stops for a predetermined cooling time At2, and the temperature Tf of the radiator is
decreased. In addition, in a twenty fourth step S24, the elevator operation state display
unit 80 displays the contents that the elevator is in an idle state and the remaining idle
time, and in a twenty fifth step S25, if the temperature controller 70 is judged that the
cooling time At2 is lapsed, the eleventh step S11 is performed.

Meanwhile, if the conditions of the twenty second step S22 are not met, the

thirteenth step S13 is performed.



whi ch processes errors of the elevator in accordance wth a control of the
operation controller when the tenperature of the radi ator exceeds a
predeterm ned | evel, displays the error of the elevator, and stops the
operation of the elevator, a fourth step which performs a normal operation
when the tenperature of the radiator is |ower than a previously set
tenperature; a fifth step which judges whether the tenperature of the
radiator is between a first conparison-8enperature and a second conpari son
tenperature using the tenperature controller when the elevator is stopped

as a result of thaekhaeislo fpep m@aags HAE0 et TG Al Pl i dhe o

i's therebgt ween, I bws gt or
predeterm neﬁo&ér@nﬁ ﬁ&&‘ ARDIR t %QH&W or ﬁ% infdrhd1tembétafite
operation conhtrol and a si xt step |ch nthe fifth condition is

not nmet, judgeqg aﬁh@tpbw SdiftichRiIRRr AWMEIE i inchdased” Alactbfianéss witll! A Bidrdalie of

second conparison ténperature and a previously set tenperature using the

tenperature g lectrRr povérd Iityddition, the difference between the temperature T2 of the
radiator and its surrounding temperature T3 is At2 of the radiator increased in accordance
with an increase of using electric power. That is, the conditions can be given as follows:
T1=T2+Atl, T2=T3+AT2, and T1=T3+AT1+AT2.

In addition, the cooling time Atl can be defined as a duration of taking while the
internal temperature AT1 of the power semiconductor is cooled off, and the cooling time
At2 can be defined as a duration of taking while the temperature AT2 of the radiator is
cooled off.

As described above, the power semiconductor protection apparatus for an elevator
and a protection method thereof are capable of advantageously detecting the temperature
of the radiator in a method of a multi-step and of providing a proper cooling time when
the detected temperature reaches to a corresponding temperature step, thus preventing the

power semiconductor from heat damages caused by the over-heating of the radiator when

the elevator runs for long time.
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1. A power semiconductor protection apparatus for an elevator, comprising:

a multi-step temperature detector for detecting the temperature of a radiator in a
method of a multi-step;

a temperature controller for judging whether the temperature detected by said
multi-step temperature detector reaches a corresponding level and for setting a -step-by
cooling time of said radiator;

an operation controller for controlling an operation of an elevator in accordance
a judgement of said temperature controller and a previously set cooling time;

an elevator operation state display unit for displaying the operation state of said
elevator based on a result of the multi-step temperature detection in accordance with a
control of said temperature controller;

a driving unit for controlling an induction motor in accordance with a control of
the operation controller;

an error processing unit for processing an error of the elevator in accordance with
a control of the operation controller; and

an error display unit for displaying errors of the elevator in accordance with a

control of said error processing unit.

2. The apparatus of claim 1, wherein said elevator operation state display unit

is directed to displaying a remaining idle time of the elevator.

3. A power semiconductor protection method for an elevator, comprising the

steps of:



Fig. 3 is a plan-viewof-a tenperature—detestar of Fig. 1. Fig. 4 is a
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temperature detector and judges whether the elevator is in operation in case that an

operation control mode is operational;

a second step which compares the temperature detected by said first step and a
previously set temperature using a temperature controller when the elevator is in
operation;

a third step which processes errors of the elevator in accordance with a control of
the operation controller when the temperature of the radiator exceeds a predetermined
level, displays said error of the elevafor, and stops the operation of the elevator;

a fourth step which performs a normal operation when the temperature of the
radiator is lower than a previously set temperature;

a fifth step which judges whether the temperature of the radiator is between a first
comparison temperature and a second comparison temperature using the temperature
controller when the elevator is stopped as a result of said the first step, and when the
temperature of the radiator is therebetween, allows the elevator to have an idle time for
a predetermined time for cooling a power semiconductor, and returns to an operation
control mode; and

a sixth step which, when said fifth condition is not met, judges whether the
temperature of the radiator is between the second comparison temperature and a
previously set temperature using the temperature controller, and when the temperature is
therebetween, allows the elevator to have an idle time for a predetermined time so that

the temperature of the radiator is decreased, and returns to the operation control mode.

4, The method of claim 3, wherein said previously set temperature is a

maximum temperature of the radiator not causing any heat damages to the power
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detector 60 with a previously s€ == gperation controller 20
for controlling the operation of an el ator I n_accordance with a judgenent
of the tenperature controller 70, and an el evator operation state display
unit 60 forﬁqﬂg&} ¥oR9 the operation state of the elevator based on a
result of t ti-step tenperature detector 60 in accordance with a
control of the tenperature controller 70. In addition, the present

S. The method of claim 3, wherein said previously set temperature is higher
than a second comparison temperature, and said second comparison temperature is higher

ihan a first comparison temperature.

6. The method of claim 3, wherein when in said fifth step and said sixth step
the elevator is in an idle state, the remaining idle time is displayed on a car side or a hall

side of the elevator system in a method of counting down the remaining time.



invention further includes a driving unit 30, an error processing unit 40,
and an error display unit 50, which -are‘all previously explained in the
conventional art. Here, as shown in Fig. 5, the nmulti-step tenperature
detector 60 includes a power sem conductor 12, a radiator 14, and a
multi-step tenperature detector 18. In addition, the nmulti-step tenperature
detector 18 includes a plurality of swiiches each of which is turned on/off
in accordance with a step-by tenperature. The operation of a power :
sem conductor protection appaTatu§E?E n el¢vator according to the present
invention wll now be explained. T g;Fn wi+h, referring to Figs. 6 and 8,
in the power sem conductor protection nethod, whenever the tenperature of
the radi ator 14 reaches a ffeviously set, 80ep, the operat3®n controller 2
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in an el éventh step Sti;—the nmulti-step tenperature detector 60 detects the
tenperatnrsshIétHa;Bge,m agi ator 14. That is, in the nulti-step tenperature
det ect or -step mul ti-step tenperature detector 60, a switch
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Here, the tenperature-eontTtoller 70 conpares the tenperature Tf of the
radi ator™I4 and a 1) PRy set nmulti-step tenperature and judges whet her

re
t he t enpertis _ & ted to a predeterm ned tenperature step. For
exanple, th mﬂ
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with a control of the_operation-controlder 20, and in a fifteenth step S15,
the error: display unit 50 displ a}/s that the elevator is not operational,

and in a sixteenth st H &P 'ng unit 30 drives the induction notor
ML in accordance with || I
el evat or stops. Meanwhi _ | rteenth r-’“-s-.. e _tenperature

he operation controller 20, and the
Tf is lower than the tenperature Ta, the elev
accordance with a seventeenth step S17. -Mean
if it is judged by the operation controller 20 tha E=gt=exal ar jli S not

operational, ABSTRALTOFCEHRE DISCEDS , the tenperature contrl ler 70
judges whether the tenperature Tf 1s lower than the first conparison

tenperature Tb and whether the tenperature Tf is higher than or the sane as
t he second conparisaon

POWER SEMICONDUCTOR PROTECTION APPARATUS FOR ELEVATOR AND
PROTECTION METHOD THEREOQF

An improved power semiconductor protection apparatus for an elevator and a
protection method thereof which include a multi-step temperature detector for detecting
the temperature of a radiator in a method of a multi-step; a temperature controller for
judging whether the temperature detected by the multi-step temperature detector reaches
a corresponding level and for setting a step-by cooling time of the radiator; an operation
ﬁontroller for controlling an operation of an elevator in accordance a judgement of the
temperature controller and a previously set cooling time; an elevator operation state
display unit for displaying the operation state of the elevator based on a result of the
multi-step temperature detection in accordance with a control of the temperature
controller; a driving unit for controlling an induction motor in accordance with a control
of the operation controller; an error processing unit for processing an error of the elevator
in accordance with a control of the operation controiler; and an error display unit for
displaying errors of the elevator in accordance with a control of the error processing unit,
thus advantageousli detecting the temperature of the radiator in a method of a multi-step
and of providing a proper cooling time when the detected temperature reaches to a
corresponding temperature step, thus preventing the power semiconductor from heat

damages caused by the over-heating of the radiator when the elevator runs for long time.

Figure 4 - to accompany abstract when published



-8 tenperature Tc. Thereafter, if the conditions of the eighteenth step

S18 #4re” achi eved, the tenperature controll er 70 outputs a control signal to

he i nduction
cooling tine

the operation controller 20, and the drivi
motor ML, and in a nineteenth step, the el -§Pb$C§M5N§SHEETa
[err]tl, and the tenperature Tf of the ra | Mggcgpgsed
in a tmentleth step S20, the el evator opeja Sn sta unit 80
di spl ays the cont ént's t hat the elevator is I n ar nd t he
remaining idle tine. In a flrsL/step S21, if the tenperature

controller 70 judges that the GOod J T e qjer, = the el eventh
step S| is perforned. - &hey, X N play unit 80
di splays the remaining idke tinps de or a“hall side of the

I n addi ti on,

eI evat or system in a nethod of ABSTRACT © THIS SHEET HAS BEEN
REPLACED

POWER SEMICONDUCTOR PROTECTION APPARATUS FOR
ELEVATOR AND PROTECTION METHOD THEREOF

An improved power semiconductor protection apparatus for an elevator
includes a temperature controller for judging whether the temperature of
a radiator detected by a multi-step temperature detector reaches a certain
level and for setting a cooling time of the radiator; an operation controller
for controlling an operation of the elevator in accordance with a
judgement of the temperature controller and a previously set cooling time;
an operation state display unit for displaying the operation state of the
elevator based on a result of the multi-step temperature detector; a driving

_ unit for controlling an induction motor under the control of the operation
controller; an error processing unit for processing an error of the elevator
under the control of the operation controller; and an error display unit for
dlsplaymg errors of the elevator under the control of the error processing
unit.
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nat tife; an operation state display unit for displaying the operation state of the elevator (80)

based on a result of the multi-step temperature detector (60); a driving unit (30) for controlling
an induction motor (M1) under the control of the operation controller (20); an error processing

controller (20); and an error display unit (50) for displaying errors of the elevator (80) under
the control of the error processing unit (40).
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cooling tinme At2 is |apsed, the eleventh step S11 is performed. Meanwhil e,
If the conditions of the twenty second step S22 are not H{ﬂ?' hth hirteenth
step SI3 is _perforned. -9- Here, referring to Fig. 7T ! feat sheet
bet ween t he |nternal terrperature Tl of the power sem conductor id the

t enperature Th | s an internal tenperat Oatef e‘ﬂf"‘ A7a power
sem conduct or I BFsed I n accordance with an increase of using
el ectric power. the difference between the tenperature T2 of
the radiator and its surroundl ng tenperature T3 is At2 of the radi ator

I ncreased in accordance ~3- .

not operational, and in a sixth step S6, the driving unit 30 stops the operation of the
induction motor M1 in accordance with a control of the operation controller 20, and the
elevator stops.

However, as described above, the conventional power semiconductor protection
apparatus for-elevator and protection method thereof has a disadvantage in that if an
elevator runs for long time, the temperature of the radiator exceeds a predetermined level,

so that the elevator can be damaged due to the over-heating of the radiator.

SUMMARY OF THE INVENTION

poeder Semi conducior
Pretection AC°°"d‘“ y, it is an object of the present invention to provide Henwoller fora-

Pperaius for on elevator,
-microwave-oves; thxch overcome the problems encountered in the conventional power
semiconductor protection apparatus for an elevator.

It is another object of the present invention to provide an improved power
semiconductor protection apparatus for an elevator and a protection method thereof
capable of detecting in a multi-step the temperature of a radiator for cooling a power
semiconductor and of properly controlling the temperature of the radiator so that its
temperature can not reach its maximum level, thus protecting the heat damages of a
power semiconductor.

To achieve the above objects, there is provided a power semiconductor protection
apparatus for an elevator, which includes a multi-step temperature detector for detecting
the temperature of a radiator in a method of a multi-step; a temperature controller for
judging whether the temperature detected by the multi-step temperature detector reache§

a corresponding level and for setting a step-by cooling time of the radiator; a n

operation controller for controlling an operation of an elevator in accordance a judgement



with-an increase of using electric power. That is, the conditions can be
given as fol | ows™ Tr=F2+err}-tl,, T2=T3+[err] T2, and T1= T3+[err]T1+A .h‘ at
addition, the 'Rhc(shennxgastggg;;q{e Iercrl] t1 can be defined as Thisis the tapl 5
while the i nter & [err] T1 of the power sem conduct or S cool ed
off, and the c ﬂ'can be defined asadur Rﬂlj ing while
the tenperature di ator i s tdbol ed off. §CI’I above, the
pawer seniconductor protection apparatus foran el PVHTOF and a protection
met hod thereof are capable of advanta eousiy detecting the tenperature of
the radiator in aWhetisahinkdds:nul ti-step a qmmm[lﬂlmfumumgroper cool i ng
time when the detected tenperature reaches|t t enperat ure
step, thus preventing the power sem conductor f fom heht ‘danmges caused by

t he over-heating of the radiator when the elevator runs for long tine.
1 A power semiconductor protection apparatus for an elevator, comprising:

a multi-step temperature detector for detecting the temperature of a radiator fin a
method of a muiti-step] 2 plurality of times:

a temperature controller for judging whether the temperature detected by said multi-
step tempeiamre detector reaches a corresponding level and for setting a {step-byJ cooling
time of said radiator;

an operation controller for controlling an operation of an elevator in accordance yith
a judgement of said temperature controller and Ja previously] the set cooling time, and for

an elevator operation state display unit for displaying the operation state jpdicating ap
idle statg of said elevator based on a result of the multi-step temperature detection in
accordance with a control of said temperature controller;

a driving unit for controlling an induction motor in sccordance with a control of the
operation controller; .

‘an error processing unit for processing an error of the elevator in accordance with a
controf of the operation controller; and

an error display unit for dispiaying ertors of the elevator in accordance with a control

% of said error processing unit.

3. A power semiconductor protection method for an elevator, comprising the

steps of:



What “is clained is: 1. A power seni conductor protection apparatus fo{@ﬁ&t
el evat or, CO—I’T}QFI—S—I—-H-Q——&——FFH—L—'[ |——s;ep t enper at ure det ect ohisois tuemﬂ‘ﬂpﬁ@

terrperature Otrhué‘sﬂeél‘i!la?ﬁé% R lceda met hod of a nmulti-step] a plurality of

tinmes; a terrpe ‘er - for judgi ng whet her the terrpera‘q(i
det ect ed by -sai terrperature detector reacH®on d§) pond| ng
. level and for -'by] cooling tinme of said radiator;

operation cont roI I er for cont rolling an.operation of an elevator | n
accordance with a judgenent of said te eratTre oilt oller and [a

orevi oust ] adgtheceol 1 na tire and for [Nl [0

5. The method of claim 3, wherein said previously set temperature is higher

than a second comparison temperature, and said second comparison temperature is higher

than a first comparison temperature.

6. The method of claim 3, wherein when in said fifth step and said sixth step
the elevator is in an idle state, the remaining idle time is displayed on a car side or a hall

side of the elevator system in a method of counting down the remaining time.

7. A semiconducior device protection apparams of an elevator for preventng

over-heating of the semiconductor device having a radiator for cooling thereof, the protection

apparatus comprising:

' a multi-step temperature detection means for detecting a temperature of the radiator

a plurallty of times,

2 temperature control means connected (o the temperature detection means and to the
radiator, for détermining whether the detected radiator temperature js of a predetermined level
anfi setting a cooling time of the radiator;

a control means for controlling an overall operation of the elevator in accordance with

the temperamre control means and for resuming elevator operation upon elapsing of the set

cooling time;

an elevator operation state display means for displaying an idle state of the elevator

‘until cooling of the radiator therein is complete;

a driving means for driving an induction motor in accordance with the control means;

an error processing means for processing errors of the elevator operation in accordance

‘with the control means; and

an error display means for displaying the errors processed in accordance with the error

processing means.
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a,fourth step which performs a normal operation when the tenperature of the
tadrator is |ower than a previously set tenperature;
j udges whether the tenperature of the radiator is betmagancEMENFSHEET
conparison tenperature and a second conpari son;tenperfature u 8 @g;
tenperature controller when the el evator is stopped D@mr 313 Ef
first step, and when the tenperature of the radi ator i
allows the elevator to have an idle tinme for a predeterm ned tine for

cool ing a power sem conductor, and returns to an operation control node;
and a sixth step which, when sai d fif4h condition is not net, judges :
whet her the tenperature of the radiator is between the second conparison

t enper at urre Wpdrationls ahd Us laysitht stég L that dﬁwﬂn%%hngid §i6ps EEPSperititneof the
controller, and when the tenperature is therebetween, allows the el evator

to have arindetwntmmr Ml imagoridrdecwith aecbntiolhef 4e dpbﬁtxon controller 20, and the

vthe

elevator stops.
However, as described above, the conventional power semiconductor protection
apparatus for- elevator and protection method thereof has a disadvantage in that if an

.elevator runs for long time, the temperature of the radiator exceeds a predetermined level,

SUMMARY OF THE INVENTION

: Fawﬁ-\‘ Semnsc_ga"‘d" -

Protection Of?s:grdxg 3:_, Eﬂxsggﬂﬁfst_ of the present invention to provxde a Zagtio Tofler: for -4
mierowave-oven, which overcome the problems encountered in the conventzonal power
sennconductor protection apparatus for an elevator.

It is another object of the present invention to provide an improved power
semiconductor protection apparatus for an elevator and a protection method thereof
capable of detecting in a multi-step the temperature of a radiator for cooling a power
semiconductor and of properly controlling the temperature of the radiator so that its
temperature can- not reach its maximum level, thus protecting the heat damages of a
power semiconductor. |

To achieve the above objects, there is provided a power semiconductor protection
apparatus for an elevator, which includes a multi-step temperature detector for detecting
the temperature of a radiator in 2 method of a multi-step; a temperature controller for
judging whether the temperature detected by the multi-step temperature detector reaches

a corresponding level and for setting a step-by cooling time of the radiator; a n

operation controller for controlling an operation of an elevator in accordance a judgement



t,he tenperature%%he—wdrat or—is decreased, and returns to the operation
‘control node. claim 3, V\/nerel n sakd Y
tenperature is a Hﬁ‘&%“"lure of the radiator nngpmmﬁgTaHﬁE'ﬁet
damages to the p sSerl conductor. 5. The dé I\gg'm 3}
wherein said previ ously set tenperature is higher thg ac 0 corrpaﬂ g0on

tenperature, and said second conparisadi@-t enperature ils=h=girer—t =TT T St
conpari son tenperature. 6.° The nethod of claim 3, vvherel n when in said

fifth step and said sixth step
What is claimed is:

1. A power semiconductor protaction apparatus for an elevator, comprising:

a multi-step temperanire detector for detecting the temperarure of a radiacor fin a -
method of a multi-st2p] g plurality of times:

2 temperature controller for judging whether the temperature detected by said multi-
step temperature detector reaches a correspending level and for setting a [step-by] cooling
time of said radiator; _

an operation controller for controlling an operarion of an elevator in accordance with
a judgement of said temperatre controller and Ja previously] the set cooling time, 2pd for
cesuming slevator oneration uoon clapsing of the set cooling time:

an elevator operation state display unit for displaying the operation state jndicating ap
idle state of said elevator based on a result of the multi-step :cmperauire detection in
accordance with a control of said tsmperature conrroller;

a driving unit for controlling an induction motor in accordance with a conrrol of the
operation contraller; |

m erTor processing unic for procassing an error of the elevator in accordance with a
control of the operation controller; and

an error display unit for displaying errers of the efevaror in accordance with a control

of said error processing unit.

, Ii ¢ claim L wherein said-el : fislav.uni
is-directed to-displeying ining-idie-time-of-the-ct .

3. A power semiconductor protection method for an elevater, comprising the

steps of:



" car side or a hall side-ef—the el evator systemin

the remaining time. 7. ' duct or devi ce

an el evator for prevk@l‘l@&llﬁﬁ’ﬁ%@“ng of the sen uBor: vi ng
a radiator for cooli » Llsnes=protection apphe: CorpT SHEE:!

mul ti-step tenperature detection neans for detecting a tenperature of the
Sadiator a plurality of tinmes; a tenmpgrature control neans connected to the
tenperature detection neans and to the*Tadi ator, for determ ni ng whet her

t he det ems@ﬂai& 'hﬁrropr tenperature is of a predeterm ned | evel and setting a
cooling time of the radiator; a control neans for controlling an overall

operation of the elevator in accordance with the tenperature control neans
and for resum ng el evator operation upon el apsing of the set

5..  The method of claim 3, wherein said previously set temperature is higher

than a second comparison temperature, and said second comparison temperature is higher

than a first comparison temperature.

6. The method of claim 3, wherein when in said fifth step and said sixth step
the elevator is in an idle state, the remaining idle time is displayed on a car side or a hall

side of the elevator system in a method of counting down the remaining time.

7. A semiconductor device protection apparatus of an elevaror for preventing

over-heating of the semiconductor device having a radiator for cooling thersof, the protection

_apparatus comprising:

a multi-step temperature déiécﬁon means for detecting a temperaurs of the radiator

a plurality of times;

s temperature control means connectad 1o the temperature detection means and to the
radiator, for determining whether the detected radiator temperature is of 2 predetermined level
and setting a cooling time of the radiator;

a control means for controlling an overall operacion of the el2vator in accardance with

the temperatures control means and for mumiﬁg elevator operaticn upon alapsing of the sat

caoling time;

an elevator operation state display means for displaying an idle state of the elevator

until cooling of the radiator therein is complete;

a driving means for driving an induction motor in accordance with the control means;

an error processing means for processing errors of the elevatwr Operation in accordance

with the contral means; and

an error display means for displaying the errors processed in accordance with the error

a—

processing means.
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