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Simple Braking Method Design of Six-phase Induction Motor Driving System
BAI Jingcai, WANG Guozhu, FAN Zheng, DU Zhiyong
(School of Elecrtical Engineering and Automation , Henan Institute of Technology,
Xinxiang 453003, Henan , China )

Abstract: A six-phase induction motor driving system supplied from diode front-end rectifiers can't realize
regenerative braking. To solve it, a simple braking scheme for a six-phase induction motor driving system was
proposed. Different from the traditional braking scheme based on additional hardware to consume the braking
power, the simple braking scheme realized the braking power consumption in the inverter and the motor by control
software reconfiguration, avoiding the braking resistor. New scheme based on the additional degrees of freedom of
the six-phase motor driving system to increase the braking losses without disturbing the torque production at the
same time. The new simple braking scheme was tested based on the six-phase induction motor driving system test

platform. The test results show that the new scheme can achieve motor braking with less changes in the controller.
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Fig.1 Power analysis of the braking process
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Fig.2 Schematic diagram ofenergy dissipation during motor braking
TR A A5 RO A o,y Bl L S P b A2 )0 AR
BWUE R o 75 &3 00 g B S i i 2
7R GE D A B K AT VF LI = T UE M (1, =ad,,,
o>1) . LERHIEd, g R X,y T, A
R N (4)

KL, A RGBS BRI

2 (4) HAY L I 29 SROGE HT T R LAH F 3
WO . AR x, y il FL SO (EL I A L AL
BT HIARESE B0 AE AR BAT DL S 1977 0 EA
X,y LR AT REAN AT o SR AR AR — N TR
fift, WAt — 2o br . X (2) AT AR e, A P
WA SN
ial = (ias + l’cs)/\/§
iy = (=i 2+ V30,2 -i/2-V3i,/2)/V3
iy = (=i /2 = V30,2 =i 2+ V3i/2)/IV3
i = (V30 2+ 0,2 -V3i,/2+i./2)/V3
in=(-V3i, 2+ 1,2+ V3i/2+i,/2)/V3

i =—(ip +i,)/V3

(5)
4 AR P S5 M SR AN
S
Lys = Vs

Sy B S R TV A B A

$52(6)IRAZR(3) T

Po =P+ Poy = (14 )R+ i2) + Ri%, (7)
MR (ST, ap T2 (7, =i, 4i) Flxy

TR (7, =i, i, ) B L SEARERS , (077 Tl

3 fa A Fh sk Bkt
3.1 #HshiEHISR it
T xy 125 8] B9 % i 390 [A) 25 i %, 45 ok

Park 78 40RE 7 A2 2 AP IE 5% 0%, e >R FH 9ty S 4
1l i O PR 4 e, BRI A5 i 2 2%, S
Thafe, BRIL, ATR A Park 0 A8 075 21 1R XY
x, y B IAL , 2 TS P 1 B ) PR 5 4, R

i
L = Pl
{&_;s (8)

A e, s 5 Park 28 5 75 B Y x, p il L
VSD(d,q—x,y) FiXd,q(d,q,—d.q,) 24 Z [
KRWTF RN

iy = V12 (g + ip,)

iy = V12 (i + i)

i =12 (iy = ip) 0
iy = V12 (i — iy
A7 2 (8) FN= (9) w45 3]
ige = (i + 7i,) /2
iy = (igy = Vi) /2 (10)

Ppe = (T = Yig)/2

Bpe = (g T 7i,)/2
A O10) AP BT SO - ARSI (y=0) , N E LR
2L Xk e AR R ) SR 45, (EL R Sh LS (>
0), % 1 EGEAR X WEHE RO TTRRE R o ORH fL IR
7 ] Sy 390 B AT PR A1 5L R AL S P B, S ik
o,y R ET . WESEHN d, q KRR E
FAREANT

‘ . 1 ) 013
|ldqls| = |ldq25| = E [(1 + yz)ltzis + (1 + yz)l;] :

- yids + iqs _ iqs - yids (11)
g, =tan'(—————) —tan' (————)
ds qs qus + ylds
t—2, ()55 y RS p I, an kAt
p <Ol (G + ig) = 1 (12)

il Sl 45 A 0 75 5 T A e, y il L 3 1 5 ]
F IXAS I Z AT R Ry T AN B R P 7 S R I
2], 3 5 I L L IAL T, BV TG I 0 PR
ARG . 1RSI A SN 1, ) S
6 IR TS I [ A5 A o ) 28 P Ry B I 2
PRIk
Po=u, i, + ugiy +ud, o, (13)
A K20 (8) FnxC (10) iy p Vi i, 2% 1E 3]
il Sl 4 i 4% 19 H AR 2R E T DR YRR — D [
S B E GHH N Preno=0) LA L, LLEE G 15 378 0] 33
TR WOk PAEHIA



wAAES 20205 %504 %84

BB, AR R BALIR B) R G0 6 B B ikt

32 EHISEES

&l 3 A BT i T A 58 35 118 75 A B8R0 B ALK 31 &
GiyEl Ay, & T FOC HS il #ide il 2 4 il 15 e
IR L R s il s e

Ugy Uy U,
Uy Uy U

3 S S ER 1Y SN, LK Sl 4 o #AE Pl

Fig.3 Block diagram of six-phase induction motor

driving controller with brake inside
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Fig.5 Motor brake test results without brake control
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Fig.6 Motor brake test results with brake control
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