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Soft Braking for a Rotor Resistance Controlled
Wound-Rotor Induction Motor Drive System

School of Electrical Eng. and Automation
Tae-Won Chun and Meong-Kyu Choi

<Abstract>

The rotor resistance controlled wound-rotor induction motor drive system is suitable
for applications not requiring precise speed and position regulation. In this paper, the
soft braking method without mechanical shock is proposed using both the dynamic
braking and the dc braking with a external rotor resistance control. The braking
method is verified with the simulation results using a MATLAB/SIMULINK.

-275-



2 Hei g - T

1. 4 &

FEHEY) £EA o] WAL Fug Ao, nAHA At Ao, FAA AE A, FF A
o] %ol Ut o] £ Ao WA oA Fag AoE AR WE A WAL AFHFIS
2L B3 EAL 7HAEA AL &5 2 YA Art sheslts Ad dEd S
74 @ol AR EE XA WAott[l] 2 o] WRAE AT FEATN TE
AN2de A3z 9 Ao Alagdo] A7d] BFattt: dAol vt whetAM overhead 2
de T AYE 4A Be £5 Aot g2 gle §8& EokdAMe AHdAAM & AL e
AL F o £xAofrt 3] v&dtam, Aulgo] Mdes AHol v ALE F=
MENY A2 A Ao} gpajo] WE Ao vt o HF3le] o] AEHL 9

o™ o] Aol o dAd M AFge] &4 HE dEF] &gl oA
B, B3¢ &5 Aol MU 493 ATdH doke & dAHo] Aok 53] AR A A
ojgto gy AFVIE ok £E ol3E Ao £ o HFrle 71FH AFo] vy
He &8 ZoldldE A&7 AT wrle]l & A7 At

o] AFEAZ #A3Y) AT PPoz A &7 AUAE APz FAAFINUA
& A o3le] ATl 75 £dHE Ao (Slip power recovery control) B4 o]
ATh[234] 23 o] Ao B WY L A2V AP B, dErEE 3
A&E 2H7A F7HE RS i sda Hd]tel AE3] dolx EyAolrt A EvHE3)
T A Uk E & WAL Fdz AFgoq AFVE ARG HAAN F, AHF
7] 3 @& F 24 ©AE ME upe] AW BEaF Qviste AFrE AEdste 9
A A EukA wpao] it o HA A WAL o7} wedlel A A AbAdu|o @ol A}
|53 glond, 9 AlF Al A7) gwsr Bavt QvkEHng dEr] dRv §483 $7
S AFEY FH0] Age FAAC) Utk £ MAA g AFAEE AVES A%
3t AFAE (Dc braking) ¥4 9A] 71AIZQ FH0] gloenz ggs] A& Agd
T ok mxgte g FEAFI JAA AUAE HFoE 1uAAH ATV EEE i
Al7]1E A AF (Dynamic braking) WA& A% A kel WE Aokes EA AU

wepa B o=FoAe fol AdFd A T UdA% (Dynamic braking) W41 4
F A% (De braking) A& A3 2FAA Z1AHJ] FHglel R=gA AsA7Ie= Al
718 & AAgh Matlab®l simulink® A8 AlEdolME F3t, 2 =AM A
Al Alsayel did el S oldd

2. 3| AR AFA T4

05 18 12 AR AeE 24 Fos MBI FEHF7Y 2 F7tE R
o} [5] '

-276-



A2 AgAelol ¢ ANY 4EHVEI 75 ALY ATE AF 3

Rs Lis Rr Lir
C;
+ R;‘
S
Vs 53 Ln
H
o;

I8 1 FEHE7Y A 572
Fig. 1 Approximate equivalent circuit of induction motor
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Fig. 2 Torque-slip characteristics curve
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Fig. 3 Rotor resistance controlled wound-rotor induction motor drive system
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Fig. 4 Operation for a soft braking system
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Fig. 6 Braking characteristics of motor speed
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Fig. 8 Characteristics of dynamic braking
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Fig. 9 Characteristics of dc braking

5. 4 &

HAA A Aol oF AHF FEAE7] FEAEHAN AE7] X wpe} EdA
T3 Aolg 2y ARG oE AF AFAFE Aot AFAEL =¥AA 7144 4
ol 1 AFTNYE AART. o ¥F A2dE& MATLAB/SIMULINKS Ed2 34
33 AgdHolde FYY AF, AF7] FE= THAF B 7—‘3%?«“% A& Fow A
FAA FA glo] AFHARYG. T TAAF A FEVY 44 °ﬂL12]7P HHAE &
7*13&°§- Aulsle A3 AolgAE AR AoHE AF AFTAF #¥F FolA
H#A% A7 ¥t gleE B

o] %1]%71@\_ AL &5 £E AR Aoyt &75A &3, 7IF € AV AL 0HE
g E&E A8 + JE& Aol

~-283 -~



10 A - HF 5
Z a5 3

[1] T.Kume and T.Iwakane, “High-Performance Vector-Controlled AC Motor Drives :
Applications and New Technologies”, [EEE Trans. on Ind. Appl.,, Vol.IA-23, No.D,
Sep./Oct., 1987.

[2] P.CSen and KH.J.Ma, "Rotor Chopper Control for Induction Motor Drive : TRC
Strategy”, IEEE Trans. Ind. Appl, VolIA-11, pp.43-48, Jan./Feb., 1975.

[3] A.Smith, "Static Scherbius System of Induction Motor Speed Control”, Proc. Inst.
Electr. Eng., Vol.124, pp.557-565, 1977.

{41 T Wakabayashi, T.Hori, KShimzu, and T.Yoshioka, "Commutatorless Kramer

Control System for Large Capacity Induction Motor for Driving Water Service
Pumps”, Conf. Rec. IEEE/IAS Annu. Meet, pp.822-828, 1976.
[5] BK.Bose, Power Electronics and AC Drives, Prentice~Hall, 1986.

-284 -



