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Dynamika asynchronniho motoru

Description

Jednoduchy model dynamiky asynchronniho motoru.

Nahrada impedance motoru provedena jako:
Zam=Ri+] X1+

o Rk,
Coz odpovida velikosti realné ¢asti impedance:
R+R, Ree S+5° X,
(RReHX2)+2 R, Ree S X+ (R, (XE+2 Xy X[t X[5)+X2 X[3)
a zaporné vzaté velikosti imaginérni Casti impedance:
2Ry Ree XirtS (Rge (Xh"‘xéz)—xﬁ Xz/fz) X

R, + R-. X2
1 Fe “Mh R/22

2, _X, _
RZ, S X3 (RS? (Rt X})+2 Ry Ree S X+ (R (XE+2 Xy Xt X[5) 4 X2 X[3) ) (Rt X3) + RZ X2 Xn—X1
Parametry identifikované z chodu naprazdno:
Reg= U2 [KV] -2 Yo= 0 X, =
re=U7 kV] G55 W] TR i h Ygfé

Moment aproximovan pomoci Klossova vztahu:

_ Mhax 2
Mam=2- <750 Mn
Svax = S

Skluz pro bod zvratu ajmenovity:

Ns_Nn
Swiax = SN (Myax T4/ Mhrax—1) Sy = N,
Momentova charakteristika zétéze

_ 1-S \ Exp

M |o—<m|DOJr (ﬁ) (1_mp0)> M
Nahradni reaktance transformatoru:
w2 U2 [Kv]-1000

Xt= o0 - Sy KVA

Pomérné napéti na asynchronnim stroji:
— Zam

up T Xe+Zam

System Parameters

f,=50 [HZ] Jmenovita sitova frekvence

u,=04 [kV] Jmenovité napéti

pp=2 ] Pocet pélpard

n,=1380; [ot./min] Jmenovité otacky

P,=1100 [kW] Jmenovity vykon

l,=264 [A] Jmenovity proud

M,=7.6  [N.m| Jmenovity moment

Max=21 [ Maximalni pomérny moment v bodé zvratu
[

Z&bérny pomérny moment zatéze
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N=2 -] Exponent charakteristiky moment zétéze
Jmot = 50M  [kg. mZ] Moment setrvaCnosti soustroji
R, =95 Q] Statorovy ¢inny odpor
R/2 _58 Q] Rotorovy €inny odpor prepocteny
X,1=81 [Q Statorova rozptylova reaktance
X/ ,=87 Q] Rotorova rozptylova reaktance prepoctena
APy=50 W] Ztraty naprézdno
lp=14 [A] Proud naprazdno
Si=5 [KVA] Jmenovity vykon transformétoru
u,=10 [%0] Napéti nakratko transformatoru
Model
MomentPohonou MechanickaZatez Setrvacnost
? Omega
4 4
-Mam Mp Jmot
108
0.15
o /

0.104

0.05

0.00- T T T T T T T T 1

0.0 0.5 1.0 15 2.0 25 30 35 4.0
time[s)

B Omega[rad/s] Uhlovarychlost asynchronniho stroje
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0.8 \
oo\
0.6 \
0.4 \
0.3 \ A
" \ /\

0.1 / N

0.0-
T T T T

T
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0
time[g]

B Skluz [-] Skluz asynchronniho stroje

6 / \

/

[ T T T T
0.0 05 1.0 15 2.0 25 3.0 35 4.0
time[g
B Mam [N*m] Moment asynchronniho stroje
B Mp [N*m] Moment mechanicke zateze [N*m]
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12+

10

[ T T T T
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0
time[g

B |s[A] Proud asynchronniho stroje

100

90+

. 4 4
. \/
. / \

30
/
20
10
o T T T T T T T T 1
0.0 05 1.0 15 20 25 3.0 35 4.0

time[g]
B Zam [Ohm] Impedance asynchronniho stroje
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1.00

0.98+

0.967
0.94+

0.92+ /
0.90 /

0.88

0.867

0.84+

0.82

0.80-
T T T T

T
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0
time[g]

B Up [-] Pomerne napeti na asynchronnim stroji

T

10 \

, \
-

| —

[ T T 1 103
.00 0.05 0.10 0.15
Omega [rad/s] Uhlovarychlost asynchronniho stroje

B Mam [N*m] Moment asynchronniho stroje
B Mp [N*m] Moment mechanicke zateze [N*m]

o “
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12+

10

o<

T T
.00 0.05 0.10 0.15
Omega [rad/s] Uhlovarychlost asynchronniho stroje

B |s[A] Proud asynchronniho stroje

1.00

0.98+

0.967

0.94- /

0.921

0.90

0.88

0.867

0.84+

0.82

0.80- 1108

[ T T
0.00 0.05 0.10 0.15
Omega [rad/s| Uhlovarychlost asynchronniho stroje

B Up [-] Pomerne napeti na asynchronnim stroji
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Start of induction motor with quadratic loading
torque

Description

Model of engine start and short supply lost later.

System Parameters

Q=57.83u [-] damper constant
Model
Source_3f1

T Upa

? Upb L Omega

Qupe - Q
FAN

e UN=0.381,Sks=0.046 Sa '\ Sb\ Sc
L L L
ShortCircuit
ShortCircuit
ShortCircuit

I nduction motor model:
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30

—307, w w w I I |
0 1 2 3 4 5 6
time[g

B |.MOT . Las[A] stator current B |.MOT.Lbs[A] stator current
B |.MOT.Lcs[A] stator current

30

20+

10+

L. |

~10

20

—30-
T T T

T
2.6 2.8 3.0 32 34 3.6 3.8
time[g]

B |.MOT.Las[A] stator current
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257

20

15+

10

—10

157

20

—25-

T T T
0 1 2 3 4 5 6

time[g]
B |.MOT.Lar [A] rotor current B |.MOT.Lbr [A] rotor current B 1.MOT.Lcr [A] rotor current

108
0.357

0.30

0.257 /

0.20+

0.157

0.10

0.05

0.00-

B Omega[rad/s] shaft angular velocity
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20

15+

10

N
\ \
e

-10-
T T T T T T T T T 1

T
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 45 5.0
time[g

[ MOT.torque [N*m] torque B | . FAN.LOAD [N*m] mechanical load

103
0.57

0.4+

0.3+

0.2

0.1+

0.0

—0.17

—0.2

—0.3+

—0.4

—0.5-
I T

0 1 2 3 4 5 6
time[g]

" Upa B Upb @ Upc
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—10

—157

20+

—257

—30° [ I I I I I I 1 103
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

Omega [rad/s] shaft angular velocity
MOQOT .torque [N*m] torque B |.FAN.LOAD [N*m] mechanical load

Origin
Karel Noh&t KEE, FEL, WBU in Pilsen

Last Update

March 24, 2015



Page: 1 Example: MOT9

Start of two induction motors

Description

Model of two engines start with different load and friction.

System Parameters

T=526 [Nm|] Constant load torque
Q=107.83u [] Fan damper constant
Model
Source_3f1
Y  Upa
T Upb L
Y Qupe
e UN=0.4,Sks=0.1 Sa \ Sb K Sc
L L L
ShortCircuit
ShortCircuit
ShortCircuit
MOT2
Omega2
Q
FAN

jm=10m

Induction motor model:

BI

: the

np2*(S-H)
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30

20

10+

10

—20

~30-
[ T T T T T T T T 1

T
0.0 0.5 1.0 15 20 25 3.0 35 4.0 45 5.0
time[g

B |.MOT1.Las[A] stator current B [.MOT1.Lbs[A] stator current
B |.MOT1.Lcs[A] stator current

30

20

10

10

—20

~30-

[ T T T T T
0.0 0.5 1.0 15 20 25 3.0 35 4.0 45 5.0
time[g

B |.MOT1.Lar [A] rotor current B 1.MOT1.Lbr [A] rotor current
B |.MOT1.Lcr [A] rotor current
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B |.MOT1.Las[A] stator current

30

20 ”“WHH “““ ‘ m””WHWW””W ””"””H””“U””mwW'””HHW

10+ AL

O_

—10+ L

20

—30-
B 1.MOT2Las[A] stator current

30

il

10+

i

—10

\. il
|

li

—20

[ T T T T T T T T T 1
0.0 0.5 1.0 15 2.0 25 30 35 4.0 4.5 50
time [

30

20 litthy

. i,
L

YN N NN

|

—207 1110
—30 [ I I I I I I I I I 1
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 45 5.0

time [9]
M |.MOT1.Lar [A] rotor current Bl 1.MOT2.Lar [A] rotor current
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108
0.357

0.30 —

0.25 /

] /
NN /

0.10 //
0.05 / A
0.00
—005 T T T T T T T T T T 1
0.0 0.5 1.0 15 20 25 3.0 35 4.0 45 5.0

time[g]
B Omegal [rad/s] shaft angular velocity B Omega2 [rad/s] shaft angular velocity

207

157

10

—10-
T T T T T T T T T 1

T
0.0 0.5 1.0 15 20 25 3.0 35 4.0 45 5.0
time[g

MQOT1.torque [N*m] torque B |.Load [N*m] mechanical load
B MOT2.torque [N*m] torque B |.FAN.LOAD [N*m] mechanical load
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108
0.4

0.3+

0.2

0.0

—0.1

—0.2

—0.3+

—0.4-
T T T T T T T T T 1

T
0.0 05 1.0 15 2.0 25 3.0 35 4.0 4.5 5.0
time[g]

B Upa B Upb B Upc

B |.MOT1.Las[A] stator current

30

i I
10 ‘MM'IN

—20

—30-
I.MOT2.Las[A] stator current

30

20

10

~10

—20

—30-

I
6.0 6.5 7.0 75 8.0 85 9.0 9.5 10.0
time[s)]
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30

20

10+

I

I
WY

|
VY

~101

-

~20-

—30- |
6.0

T
6.5

7.0

7.5

T
8.0 85 9.0

time[g]

B |.MOT1.Lar [A] rotor current M |.MOT2.Lar [A] rotor current

108
0.35-

0.30

0.257

0.20

0.157

0.10+

0.057

0.00

—0.05-

9.5

10.0

6.0 6.5

B Omegal [rad/s] shaft angular velocity B Omega2 [rad/s] shaft angular velocity

T
7.0

T
75

T
8.0 85 9.0

time[g]

9.5

10.0
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30

20

10

—10
—20-
—307, w w w I w w w |
6.0 6.5 7.0 75 8.0 85 9.0 9.5 10.0
time[s]
MQOT1.torque [N*m] torque B |.Load [N*m] mechanical load
B MOT2.torque [N*m] torque B |.FAN.LOAD [N*m] mechanical load

108
0.4

0.3+

0.2

0.1

0.0+

—0.1

—0.2

—0.3+

—0.4-
T T T T

T
6.0 6.5 7.0 75 8.0 85 9.0 9.5 10.0
time[g]

B Upa B Upb B Upc
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30

20

10+

—10

~20+

—30

—40° [ I I I I I I 1 103
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

Omegal [rad/s] shaft angular velocity
MOT1.torque [N*m] torque B I.Load [N*m] mechanical load

30

20

- A AV ——
|\

—\
——

~10

\J

—30° [ I I I I I I 1 103
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

Omega2 [rad/s] shaft angular velocity
B MOT2.torque [N*m] torque B |.FAN.LOAD [N*m] mechanical load




