21 62707 SPEED CONTROL APPARATUS FOR ELEVATOR The present invention rel ates
to a speed control apparatus for an el evator wherein a cage is driven by
supplying an induction notor with alternating current subjected to pul se

M dth nodul ation. 5 Fig. 5 is a block diagramin which, by way of
éxanpl v@he arrangenment of a-pribr-art speed control apparatus for an

el evat op~di sclosed in the official gazette of Japanese Patent Applzfiﬁtz
Layl ng- open No. 56-123795 is shown along with a driving systemfo 3&07
Referring lo to the figure, the alternating current of a three-phase

( A C power source 1 is rectified by a converter 2, and the rectified
output is snobothed by a capacitor 3, whereupon alternating current

subj ected to pulse width nodulation by an inverter 4 is applied to aél—u

i nduction nmotor 5. 15 A speed detectoréf such as tachoneter generator, and
the sheave 7 of a hoisting nmachine are rectly coupled to the induction
motor 5. Further, a cage 9 i $pegtpPt@¥rron ﬂ?ﬁaﬁwasoioﬁ-ﬁﬁﬁvi gpe 8 wound
round the sheave 7, and a counterweight 10 to the other end thereof.
Besides, 2.0 the speed command Sl1lI of a speed conmand generator 11 as a
reference for driving the cage at an appropriate :

The present invention relates to a speed control

apparatus for an elevator wherein a cage is driven by
supplying an induction motor with alternating current
subjected to pulse width modulation.
—Beseriptionoithe-Rrics Ars

5 Fig. 5 is a block diagram in which, by way of example,
the arrangement of'a prior-art speed control apparatus
for an elevator disclosed in the official gazette of
Japanese Patent Application Laying~-open No. 56-123795
is shown along with a driving system for a cage. Referring

le to the figure, the alternating current of a three-phase ' €

7.

A. C. power source 1l is rgctified by a converter 2, 'and

the rectified output is smoothed by a capacitor 3, whereupon

alternating current subjected to pulse width modulation

by an inverter 4 is applied to an induction motor 5.
1S A speed detector 6 such as tachometer'generator, and

the sheave 7 of a hoisting machine are directly coupled

to the induction motor 5. Further, a cage 9 is coupled

to one end of a main rope 8 wound round the sheave 7,

and a counterweight 10 to the other end thereof. Besides,
20 the speed command S11 of a speed command generator 1l

as a reference for driving the cage at an appropriate



gpeed and the speed detection signal S6 of the speed detector 6 are input
te-a m.croconputer 20, in which for the purpose of the vector control of
the induction nmotor 5, a slip frequency command and a primary current 5- QED
command are cal cul ated and al so the instantaneous current conmand S20 .of
the induction motdr 5 is eval uated. This i-nstantaneous current commandis
appliked to a pulse width nodulation circuit (hereinbelow called "PW
circuit") 13 along with the current detection signal S12 of a 10 current
detector 12 which detects the output current of the inverter 4. The PWV
circuit 13 cal cul ates the deviation between the instantaneous current
command S20 and the current detection signal S12, prepares a pulse width
nodul atien. signal for rendering this deviationg5 null, and appliesthis
signal ts—a base drive circuit 14. The base drive circuit 14 prepares the
base signals of transispeedsasdithel bpééd @eitBetidh @igaal S5t BRe bifsdea of the
pul se wi dth nodul ation signal, so as to control the "on" tinmes of the
transi stors. The ni cr §e§rptRR6 2ge| inputnrosacmisirocampyter: @0ei fvuwhish21 and

22 for accepting the eed comand Sl nd the speed detection, signal S6, a
m croprocessor 23, a %%‘/I MP&SW f‘g‘ef SFCE‘EroFPﬁﬁrg}]é’fdﬁ‘k‘ﬁ ftFr-88r ans
of the m croprocessor noRpd &, [ £1¢9N¥MEdhhey Codntlan@ORNE S p2Emdry urPedt! @l

guantity into an anal og quantity and delivering
- § command are calculated and also the instantaneous current

command S20 of the induction motor 5 is evaluated. This
K_/ _ instantaneous current command is applied to a pulse width
modulation circuit (hereinbelow, called "PWM circuit")
13 along with the current detection signal S12 of a
1o current detector 12 which detects the output current
of the inverter 4. The PWM circuit 13 calculates the
deviation between the instantaneous current command
S20 and the current detection signal S12, prepares a
pulse width modulation signal for rendering this deviation
i null, and applies this signal to a base drive circuit
l4. The base drive circuit 14 prepares the base signals
of transistors constituting the inverter 4 on the basis
of the pulse width modulation signal, so as to control
the "on" times of the transistors.
20 The microcomputer 20 is composed of interface circuit§
21 and 22 for accepting the speed command S11 and the
~ speed detection signal S6, a mic;oprocessor 23, a ROM
24 and a RAM 25 for storing the data and programs of
the microprocessor, and a D/A converter 26 for converting

2S5 a digital quantity into an analog guantity and delivering



s e S ,

3 the latter as the output. Since the control circuitry shown in Fig. 5
subjects the induction notor 5 to the slip frequency control, the

m croconputer 20 executes the cal cul ation of the 5 fol| ow ng equati on:

cur f: L2: secondary inductance, R2: secondary resistance, [err] slip
frequercy command. In this regard, the secondary resistance [err] in Eq.
(1) ought to differ dependi ng upon the anbient tenperature 15 of the

i nduction notor and the tenperature -of the rotor thereof and changes in a
rel ationship indicated by the follow ng equati on by way of exanple: where.
[err] 20 R2: secondary resistance at -a tenperature t, [err]
secondary resistance at a tenperature tq. Nevertheless, in the priQryart
speed control apparatus shown in Fig. 52a fixed val ue has been eng?%yed as
t he - -

'mheGE%;a [err] [err] primary current value, | secondary excitation

the latter as the output.

. Since the control circuitry shown'in Fig. 5 subjects
the induction motor 5 to the slip frequenéy control,
~the microcomputer 20 executes the calculaﬁion of the

5§ following eguation:

I =Ty [ 14 (g ug) cee (1) \4

where
Il: priﬁary current value,
I, seéondary excitation current,
10 L,: secondary inductance,
R,: seconda:y resistance,
w_: slip frequency command.
In this regard, the sécondary resistance R2 in
Eq. (1) ought to differ depending upon the émbient temperature
15§ of the induction motor and the temperature of the rotor
- .thereof and changes in a relationship indicated by the
foilowing equation by way of example:

=R - 234.5+t vee (2)

R
20 234.5 + ¢,

2
where
0 - R,: secondary resistance at a temperature t,
Rzor secondary resistance at a temperature to.
Nevertheless, in the prior-art speed control apparatus

shown in Fig. 5, a fixed value has been employed as the



4 secondary resistance. This has led to the disadvantage that the
overvoltage of the induction notor is incurred in the situation in which
the secondary resistance value is large due to the tenperature rise of the
rotor, whereas the. vol tage of the induction notor |owers to incur an éf%y;
|nsuft|C|ent torque in the situation i‘'n which t he secondary resistanc
value is snmall due to a | ow tenperature. The present invention has been
made with the object of .elimnating the di sadvantage nenti oned above.
According to the present invention there is provided a speed control
apparatus for an elevator having an inverter which supplies alternating
current tQ an induction notor for driving a cage of the elevator, the

appar at us_gonprsecagdarg gesistancelMamhicalhad aldddorRAS mm&%ﬁé ates
usi ng a speed conmand, a speed detection signal of the induction notor and

a resistance vatuetstgaabvetvalmageromftmheﬂndﬁnnﬂdu1mundr,1§Hnncurred

I nst ant aneous current conmand of the induction notor: a pulse width
modul ati on circimtthai shtuabient int whiichy &hecsecomlany wesdisttdanawdd e on
control by the use of the said instantaneous current command and an out put
current detectib® taggel due tRethevsemperagurenpdse wie thet gmtr mhich
detects an anbi ent tenperature of the

whereas the voltage of the induction motor lowers to

incur an insufficient torque in the situation in which

the secondary resistance value is small due to a low

temperature.

The present invention has been made with the object

of eliminating the disadvantage mentioned above.

_According to the present invention there is provided
a speed control apparatus for an elevator having an
inverter which supplies alternating current to an
induction moﬁor for driving a cage of the elevator, the
apparatus comprising : a current command calculating
means which calculates using a speed command, a speed
detection signal of the induction motor and a resistance
value signal of a rotor of the induction motor, an
instantaneous current command of the induction motor;: a
pulse width modulation circuit which_subjects the
inverter to a pulse width modulation control by the use
of the said instantaneous current command and an output
current detéction signal of_the inverter; a temperature
detector which detects an ambient temperatufe of the

induction motor; and a resistance value calculating



I nduction notor; and a resistance val ue cal cul ati ng 4a means whi ch

cal cul ates a resistance value of the rotor by the use of the tenperature
detectipon signal of said tenperature detector and which, supplies the

resi jace val ue signal, which signal corresponds to the resistancé val ue,
to|sjE§Scurrent command cal cul ati ng nmeang for evaluation of the ’

i n&t ant aneous current command. In the enbddi ments of the I nvention, the
resi stance value of the rotor may be determ ned i n dependence upon the heat
generated in, and therefore the tenperature rise, of the rotor as well as

‘the tenperature detection signal. The conponent of tenperature rise of the

rotor may be eval uated by neans of an arithne;ic.un!t enpl oying a .
i cropr ocesspdand hickesaicilaResoh it ildamdsydive df ithé Pobeskidi agram

showi ng the arrangenent of an embodi ment of the present invention; ~ Fig.
2 is a flowwpathef0gecspl ehei nemplee atvedlderectiidhaRfiydi oendaia
temperature detector and which supplies the resistance
value signal, which signal corresponds to the resistance

value, to said current command calculating means for

evaluation of the instantaneous current command.

In the embodiments of the invention, the resistance
value of the rotor may be determined in dependence upon
the heat generated in, and therefore the temperature
rise, of the rotor as well as the temperaturé detection
signal. Thé component of temperature rise of the rotor
may be evaluated by means of an arithmetic unit
employing a microprocessor.

Brief Description of the Drawings
Fig. 1 is a block diagram showing the arrangement of

an embodiment of the present invention:



ﬁlg 3 is a functional block diagramfor explaining the general operation
of "an arithnetic unit in the enbodi ment; Fig. 4 is a flowchart for
expl ai ni ng anot her enbodi nent; and Fig. 5 is a block diagram show ng t
arrangenent of a prior-art apparatus Fig. 1 is a block diagram which
the arr.angenent of one enbodi nent of the present invention, and in whi ch’
parts assigned the sanme synbols as in Fig. 5 are identical elenents
respectively. In hardware, the enbodi nentediffers fromthe arrangenent of
Fig. 5in the point of being additionally provided with a tenperature
detector 15 which gegecssid e caohictart! eoPahldining thecopeshxiionon notor 5,
for exanple, the tenperature of a machinery room and an interface 27 which
accepts the tewbém&tenk9¢knﬁ9$vlon signal of the tenperature detector 15

nto 't he™fi croproc or erati o f the ent epbodi nent
arranged as stgt ed zgoﬁe W B%c‘gi&'@ﬁ'l Bgﬁc%gl"ﬁﬁfg? &t EFP ‘Hgf“lf‘g a flow
chart in Fig. &é%@n&r&i‘%ﬁéxﬁ@%n QJ:OQK Qi— EMudig in &engag%:%ch@ﬁeﬂédl“on

of the new constituents céntered etting 12 secondary
current cal cul atedrig. 4 is a £low chart for explaining another embodiment;

and
Fig. 5 is a block diagram showing the arrangement

of a prior-art apparatus.

Fig. 1 is a bloék diagram which shows the arrangement
of one embodiment of the present invention, and in which
parts assigned the same symbols as in Fig. 5 are identical
elements respectively. |

In hardware, the embodiment differs from the arrangement
of Fig. 5 in the point of being additionally provided with
a temperature detector 15 which detects the ambient
temperature of the induction.motor 5, fcr example, the

" temperature of a machinery room, and an interface 27
which accepts the temperature detection signal of the
N temperature detector 15 into the microprocessor 23.
The operation of the present embodiment arranged
as stated above will be described below by referring
to a flow chart in Fig. 2 and a functional block diagram
in Fig. 3, with the addition of the new constituents

centered.



in terms of the primary side, nanely, the current of the rotor, the
quantity of heat generation [err] of the rotor is evaluated by the
fol l owi.ag equation: [err] where m nunber of phases on the prlnary

sid : secondary resistance calculated in terms of the pr.i mary si de.
AcAS?QYneg, when the thermal tine constant of o the rotor is denoted by T
arld the radiation resistance thereof by [err] the tenperature rise [err] of
the rotor is found in accordance with the,follow ng equation: t t
[err] Besides, considering the fact that Ghe tenperature change 15 of the

roh nery 1o | 5 CORR Aavely TGRS dhUCKGHRRLY' UGN, SL LR I O

I's evaluated by: [err] &nofes the tenperat the ner

room Fig. 2 shas mnseaannhepeﬁ.mpfpcnml ngméms&ercﬁkexﬁabsu{ﬁwg the
resi stance val ue of - the rotor in a mcro- conputer 20a. First, the —

cal cul atior of HPtoFs)the guantitydef hens genexatiofuByt oF ythef rhtor
generation [err]is eleuated by the follbwing equatzon.

where m: number of phases'on the primary side,
y: secondary resistance calculated in terms
of the primary side.
' - Accordingly, when the thermal time constant of
lo the rotor is denoted by T and the radiation resistance
therecf by R, the temperature rise A8y of the rotor
is found in accordance with the following eguation:
' b//’t E .
Ay = R (1 - e T) P . &t oo (4)
€ w
Besides, considering the fact that the temperature change -
1 of the machinerv room is comparatively moderate, the

temperature 6y of the rotor is evaluateé by:

[ - % )
ey =_//’_ (1 - e *) ét + Ea- oo (3)

Here, ea_denotes the temperature of the machinery room.
Fig. 2 shows one example cf processing steps for
20 calcﬁlatipg the resistance value of the rotor in a micro-
computer 20a. TFirst, the calculatiorn c¢f Eg. (3) is

executed to obtain the guantity cf heat generation P,



of the rotor (SIA). Subsequently, the tenperature rise of the rotor is
eval uated in accordance with the differential equation of Eq. (4) (Sl .
After the tenperature of the rotor has been eval uated by executing 5 etthe
cal cul-ation of Eq. (5), the resistance value R2 of the rotor is calculated
using Eq. (2) (S103, S104). This resistance value R2 is none other than a
val ue obtai ned by conpensating the conponent of tenperature rise ascribable
to the anbient tenperature of the induction 10 notor and the current
supplied to this induction notor. Fig. 37Zis a functional block diagram for

eval uating the ipst.antanequ nreng command., of the_induction notor by the
use of this resP téﬁ%@c’\‘ig?ugs.fdééfer%%?%ngﬁ%’ fﬁ%u??p?ﬁaew&gvi ation
between 5 the spgebeleheciéeit lisUaddludterdl iheoctRasfcearidd @he 6 and the
speed co nd SIl of the speed conmand generator 11 is subjected to a PI

control cal cul adiffedential| eqyatiporof Bel (B) utSiGegr dfgexc aheul ati on bl ock
31, to evaluate a torque current command S31 for producing 20 a torque
current T corr eSHERRFARYTE° '&’éqﬁ?'f‘%ﬂ has heen %‘[ﬁ}g‘éﬁﬁgrﬂx XeCHEING or dance
the cal cul att on ot THE ool T g 2aust Fon so e fanE e I URLR orimary
g équation so as to evaluate & prinmary
current commuandoB3ge [reltbt_is calculated using Eg. (2) (8103, S104).
This resistance value 32 is none other than a value
obtained by compensating the component of temperature
U  rige ascribable to the ambiént temperature of the induction
{0 motor and the current supplied to this induction motor.
Fig. 3 is a functional block diagram for evaluating
the instantaneous cufrent command of the induction motor
by the use of this resistance value.
Referring to the figure, the deviation between
IS the speed detection signal S6 of the speed detector
| " 6. and the speed command Sll qf the speed command generator
11 is subjected to a PI control calculation by a PI
(proportional-plus-integral) calculation block 31, to
evaluate a torque current command S$31 for producing
20 a torque current I,r corresponding to a required torgue.
Subsequently, in accordance with this torgue current
command S31, a primary current block'32 executes the
calculation of-the following equation so as to evaluate

a primary current command S32:

‘31 Il = I + I oo (6)



s b4

E————

”"WHEFE-[err] denotes an exciting current conponent. Beside a slip frequency
bl ock 33 evaluates a slip frequency command S33 in accordance with the s
cal cul ation of the followi ng equation on the basis of- the torque. current 5
%5 S31 and the resistance value R of the rotor explained with ,
refl@ggce to Fig. 2: [err] Next, the slip frequency command S33 is added
with the speed detection signal S6 of the speed detector 10 6, and the
\phase angl e command S34 of an output frequency is evaluated by an integral
bl ock 34. Subsequently, the phase angle command S34 is subjected to a
si nusoi dal wave cal cul ation by a si nusoi d® wave cal cul ation bl ock 35, the
si nusoi dal val ue ,co nd. S35 and_t he af.orenenti gned 15 pri rrent
command S34 are R pui FFD saaﬂuf’ﬁxﬁﬁif‘gaf‘ﬁﬁf - 52R ,“taﬁ%/?é&je-ﬁ"
I nst ant aneous cuyr, BRéniehcu f |gC a0 Uil t hrough the
‘DI A converter 2%’& ss?fg\%n In Fi 59 il’wél'l?\u:{sﬁggé\nt%at'gst ﬁgmé)orregtzg‘g% of the
resi stance 20 vatammaof $3® irokccorddreeopithithe calculatienusf cthe ent command

i s evaluated, and the_overvoltage and the insufficient torque of the
i nduction mgtor #PlAC¥iRg§RYRLieR on the basis of the torque current

§ command S31 and the resistance value R, of the rotor

explained with reference to Fig. 2:

R,

‘1 e ) O
T | o/
Ly Iy '

Next, the slip frequency command S$33 is added with

w =
s

" the speed detection signal S6 of the speed detector
t0 6, and the phase angle command §34 of an output freguency
is evaluated by an integral block 34. Subseguently,
the phase angle command S34 is subjected to a sinusoidal
wave calculation by a sinusoidal wave calculation block
. 35, the sinusoidal value command $35 and the aforementioned
I primary current command S34 are multiplied by a multiplic;ticﬁ
block 36, and the instantaneous current S20 is output
from £he microcomputer 20a through the D/A converter 26
shown in Fig. 1. |
Thus, oﬁing to the correction of the resistance
30 value of the rotor, the optimum instantaneous current
command is evaluated, and.the overvoltage and the insufficient

torque of the induction motor 5 are eliminated.



Now, Fig. 4 shows another enbodi nent of the present invention. Processing
steps, S203 - S206 are quite the same as those S101 - S104 shown in Fig. 2,
respectively, and they are preceded by stages for evaluating the radig on
5 resistance R and the thernmal time constant T. C This corresponds t%the
fact that, when the induction notor enpl oyedg’rs of the self-ventilating
typg, the radiation resistance Rc and the thermal tinme constant T varies

dependli ng" upon t he nq%ﬁpr ‘rgvql utions,, More cifical 10 in_ a system
such as the el evator dr g?%'t e'q'r°tfﬁnf'r‘1_t%e§e33?§£ rfé’é‘s"gt{%%/é’f)?’g?‘ért,
errors beconme | ajgeentidnle ProcEssingl sceps W20Bi Dosddecake el khe When

val ues obtained from an average running pattern are used. Particularly. in

t he case~of the sane-agrthosat$lQl t-y$304 nehesini dn Fig.02, téspeéntiwelye, the
radi ati owresi stanﬁe,c Rc is evaluated in corresgondence &th t he nfrrb,er of
e

revol utions-N by®P hey PSR REPRTSS: PBnSaasS: FOBPHAUABLRT SHhs TafittH the
therral tine ffn%@m%ﬂaéeSRLoar?&J%%qHﬁMa\i Bk ialiaby #he fol | oW ng

equation: [er ereby theC€tenperature of the rotor I's calculated at a
hi gher preci sion. ‘This corresponds to the fact that, when the induction
motor employed is of the self-ventilating type, the radiation
resistance R, and the thermal time constant T varies
depending upon the number of revolutions. More specifically,
j0 in a system such as the elevator wherein the running
speed changes at every start, errors become large in the
process of calculating the temperature when values obtained
from an average running pattern are used. Particularly
in the case of the self-vehtilating type induction motor,
1S therefore, the radiation resistance Rc is evaluated
in correspondence with the number of revolutions N by

the following equation:

No 0.4 to 0.5 eee (8)

Re = R (¢

on the basis of which the thermal time constant T is

, L0 subsequently evaluated by the following eguation:
S~ ) R . . _
T =T, X —— eee (9)

RCO

whereby the temperature of the rotor is calculated at

a higher precision.
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~THUS, The instantaneous current conmand which i's hi gher in p.r eci sion than
that of the enbodi nent explained with reference to Figs. 1 to 3 is +
attai ned. Although, in each of the foregoing enbodi nents, 5 the.

i nst aneous current conmand has ‘been- eval uated using the ni croconputer,
t her y be nmeans to execute cal cul ative operations simlar to those
st at above, that is, a current command cal cul ati ng portion which

val uates a primary current conmand and a slip frequency 10 command and
mul tiplies themthereby to obtain an ingpantaneous current conmand, and a
resi stance val ue cal culating portion which eval uates the conponent of

tenperature rise ofpiud,0t8e DisddiRatesudlcurbent EdndAhaN@OLEh Q4! M ent, command
~and al so calculates the resistance value of 15 the rotor by the e of the

eval uat ed conphdgher din prepisignutbani tatawd the campodinent explletnedn si gnal .
As apparent fromttuaéggwe description, acgording-to t he present invention,
a speed cont r oWiEppestargace  to F198r el kD 8RETREdy tenperature detector

rosi ot ance val g ca Al SHRE Bk i Foraf Ll bbb e val ue
of a rotor By the iSctadftahboud leent WRmdnlchis Weenl gvaluatiedt he
tenperature detector and an instantaneous current command, so that the
opti mum t enper asdne the microcomputer, there may be means to execute
calculative ocperations similar to those stated above,
that is, a current command calculating portion which ;_)
evaluates a primary current commana and a slip fréquegcy
10 command and multipiies them thereby to obtain an instantaneous
current command, and a resistance value calculating
portion which evaluates the component bf temperature
rise of a rotor by the use of the instantaneocus current
command and also calculates the resistance value of
18" the rotor by the use of the evaiuated component of temperature
rise and a temperature detection signal.
As apparent from the above description, according
to the present invention, a speed coﬁtrol appaiatus
for an elevator coﬁp:ises a -temperature detector for
Lo detecting the ambient temperature of an induction moior,
and a resistance value calculating portion for calculating
the resistﬁnce value of a rotor by the use of the temperature
detection signal of the temperature detector and an

instantaneous current command, so that the optimum temperature

25 compensation is performed by taking into account both



25 conpensation is perforned by taking into account both t he "conponent
of- temperature change in the surroundi ngs of the induction notor and t
conponent of tenperature rise of the rotor, whereby the overvoltage an he
i*nsuf-ficient torque of the induction motor can be reliably prevented?t
CLAIMS 1. A speed control apparatus for an el evator having an |nverter
whi &h supplies alternating current to an induction motor for driving a cage’
of the elevator, the apparatus conprising : a current command cal cul ati ng
means mhich.calculates usi ng a speed connEnd; a speed detection signal of
the induction motor and a resistance val die signal of a rotor of the ,
i nducti on nntoga an i nstantaneous_current conman ghF the i ductlon notor; a

I n

pul se wi gth 08 SHMPORERF 24 HemRATR FHR&, 6PBRIS i ?/‘éﬁqé‘f‘ £898 pulse width

Todul at 6o cogkr e BhabBE1SH othr | ik Wledchilduika0s Wbtk Command and
an out put current detection si gna of the inverter: a tenperature det ect or

whi ch det ect srase anbithet réwmewherely dthet beervrdtage candiither insufifizient

resi stance val ue calculatln%
_ torque of the induction motor can be reliably prevented.



means whi ch cal cul ates a resistance value of the rotor by the use of the
tenperature detection signal of said tenperature detector and which ‘
~suppl.ies the resistance value signal, which signal corresponds to the 4
resi st@pse val ue, 'ﬂmnmcommnd cal cul ati ng nmeans for eval uation

of th st ant aneHIMI m“ nd. 2. A speed control apparatus for. an

el Bvater according*tof Cllai th 15 wherein sail® tenperature detector is

arranged to detect the tenperature of a machinery roomin whi ch the notor

is install ed. 13 3. A speed control apparatus for an el evator according
toclaim1l or 2 wherein said current conmmand cal cul ati ng neans eval uates a
primary current command and a torque current comrand corresponding to a
required 5 torque of the induction notor on the basis of the speeqégonnand
and the speed detection signal of the induction notor, evaluates a i p

frequency coneﬁgg y,the use of the torque current connand and the
resi stance va ¥ gnal of the rotor of the induction notor; and 10

Cy e " bRV aah e AR £ M AR AR Y

primary _' inverter which supplies alternating current to an

induction motor for driving a cage of the elevator, the
apparatus comprising : a current command calculating

means which calcﬁlates using a speed command, a speed g)
detection signal of the induction motor and a resistance
value signal of a rotor of the inductibn motor, an
instantaneous current command of the induction motor; a
pulse width modulation circuit which subjects the
inverter to a pulse width modulation control by the use
of the said instantaneous current command and an output
current dgtection signal of the inverter; a temperature
detector which detects an ambient temperature of the
induction motof: and a resistance value calculating
means which calculates a resistance value of the rotor
by the use of the temperature detection signal of said
temperature detector and which supplies the resistance
value signal, which signal corresponds to the resistance
value, to said current command calculating means for

evaluation of the instantaneous current command.

2. A speed control apparatus for an elevator according
to Claim 1, wherein said temperature detector is
arranged to detect the temperature of a machinery room

in which the motor is installed.



¢urrent conmand. 4. A speed control apparatus for an el evator -according 15
toclaiml. 2 or 3. wherein said resistance val | cul ati ng neans

cal cul ates a quantity of heat generation of theufgfgrﬁa?_fﬁé‘ﬁvtof; 4

cal cul-ates.a tenperature rise of the rotdr on th m antit@
heat generation, and calculates the 20 resista IM‘IHI’MNM by
the bse of the tenperature rise val ue and the tenperat &rende on signal

5. A speed control apparatus for an elevatoﬂ%according to claim4, wherein

sai d resi stance value cal culating 25 neans calculates the quantity of heat
generation of Bhe PotBPess, ctqi\é'-fﬁge apparatuantfon AR Rl evtQfgRARE IR Dr .
14 6. A speed control, aqearatus for_ an el evator according to claim4 or 5

wherein said r &8 Stad AR & c ABaReD F§ B ST tfdts G Rperature rise
Cal e, o 1 e SR AR o BT i 2 e
fZ'nSE'r ates the ¥ s 'diybe Yttt 'Mnlld 'cdbr ddiforttiingvd P L i o
' 5 torgque of the induction_mofor on the basis of the speed
command and the speed detection signal of the induction
motor, evaluates a slip frequency command by the use of
theltorque current command and the resistance value
\J signal of the rotor of the induction motor, and
10 evaluates the instantaneous current command of the
induction motor by the use of the slip frequency

command, the speed detection signal and the primary

current command.

4. A speed control apparatus for an elevator according
15 'to claim 1, 2 or 3, wherein said resistance value

calculating means calculates a quantity of heét
generation of the rotor of the motor, calculates a
temperature rise of the rotor on the basis of the
quantity of heat geheration. and calculates the

20 resistance value of the rotor by the use of the
temperature rise value and the'temperature detection

signal. L

5. A speed control apparatus for an elevator according
to claim 4, wherein said resistance value calculating
25 nmeans calculates the quantity of heat generation of the

rotor by the use of current flowing tﬁrough the rotor.



7. A speed control apparatus for an elevator according 10 to any préceding .
..claim wherein the induction notor is of a self-ventilating type, and 'said
resi spance val ue cal cul ati ng nmeans cal cul ates the resistance value of the
rotofgg& the use of a radiation resistance value and a thermal tine
constant corrected in accordance with a .15 nunber of revolutions. 8. A
eed control apparatus for an elevator according to claim?7, wherein said
resi stance val ue cal cul ati ng nmeans cal culldtes the tenperature rise val ue of
the rotor by the use of the corrected radiation resistance value 20 and

thermal ting.coRsepeled 2onthoipappagartiveolfozpRpar dllevaltdr AT rAdaPr .
substantially as herein described with reference to Figs. 1 to 3 or Fig. 4
of the accownpan}adp dr awi Sgwherein said resistance value fC;
calculating means adds the temperatute'tiSe value of the
rotor and a temperature value indicated by the
5 temperature'defection signal, thereby to calculate the
temperature of the rotor, and calculates the resistance

value of the rotor by the use'of the calculated

temperature.

7. A speed control apparatus for an elevator according
10 to any preceding claim, wherein the induction motor is
of a sélf-ventilating type, and said resistance value
calculating means calculates the resistance value of the
rotor by the use of a radiation resistance vélue and a
thermal.time constant corrected in accordance with a

15 .pumber of revolutions.

8.. A speed control apparatus for an elevator according U
to claim 7, wherein said resistance value calculating

means calculates the temperature rise value of the rotor

by the use of the corrected radiation resistance value

20 and thermal time constant.

9. A speed'cont:ol apparatus for an elevator.
substantially as herein described with reference to

Figs. 1 to 3 or Fig. 4 of ;he-aécompanying drawings;
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