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Researches on New Energy Losses Braking of Three-phase Asynchronous Motor

WANG Qiuxiao CHEN Anke *
(Machinery Engineering College , Chongqing university , Chongqing 400044 )

Abstract; The theoretical basis of the energy losses braking of asynchronous motor is analyzed. According to the principle of asynchronous mo-
tor braking,the energy losses braking of asynchronous motor is improved , with a new energy losses braking plan designed. Using matlab/simu-
link tool,a simulation model of the three-phase asynchronous motor energy losses braking process is established. According to the instant im-
pact current amplitude of both stator and rotor, the instant impact torque amplitude and the braking time requirements , the feasibility of a new
kind of energy losses braking is verified through the example simulation and contrast studies of the motor when it works in the situations of dif-
ferent load torque, different load inertia and different current-limiting resistance. In the new energy losses braking system, the production and
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maintenance costs are reduced ,with the stability improved.
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Figure 1  Traditional Energy Losses Braking of the Asynchronous

motor system

#5169 T



BFRET ERMBMEL LKL 2013 44
AR, BT g3t 47 ], S T 5 n 5 DR 00 f 3 k A
Ao M 0 =0 1T = 0, LS HLAS T A MR, AT ;
R Z' '
2.2 RE RN RS Y
ELARLESEIR LA A, o T8 PR b B v e K, o i e I
FRIE RSS2 vl ML A ) 3 SR o 75 P e
i, SR PR S B R A BEL (LR ) R P Ik, R it sk — L
[ OIS 9 534 LB RE I 30 L B 1, T 2 BT M
N UV W B4 m
| | | Figure 4 Vector current
AN Ey/nge % s =n/ng HRARSG0T T B AT 15
E,s = 1,7, (5)
woa T E, =B, R
Vo1 701 E] ['ZZ/2
Lo=% = (6)
He,

B2 mPiyURBIREFeH s R 4t
Figure 2 New Energy Losses Braking of the Asynchronous motor
system
2.3 ROBVERFINHFRE
St LR AR SRS, SOl A B R U Hofi
B R 3 R

L,

%

L,

F.
3 WEBhHm
Figure 3  Vctor MMF
AEGELH P I = AEAE A L A, AR R AR A R Bl

F_= %ﬁll Wl (1)
A F_ = F_ NS ERBENSF_E300 = Mg 1, R
V2F_
1= 3W1 (2>
N F_=2I_W,co30° = 21_ W,, {t A (2) 48
I = QI_ (3)
NCY
St B S HLRE ARG ) i e U R A 4 RS &%
L Z B R ER N
L =13 +2I,1,sing, + I, (4)

R, TE R ng T, 5 TRAR DTS B H 5N X,
HE,  UTEREH n T BB HURIEAL #9030 0 X, /n F

95170 51

Z'y = RS+ (5X5)? (7)
WE(S5) ~ (7) Al fe AL Rk

IX,
r, = (8)
(R',/5)* + (X, +X))°
F HE R S ) e iR X
m, o ’

T = ﬁOEzlzcosﬁpz (9)
g

T = ﬁllzzlzp R _ ﬁl,zR/2

- 2

0, s 2,0y s
m, [ X, (R',/s)

= 10
Q[ CR, /) + (X, + X)) (10)
4 dT/ds =0,k 15
R,
S =
SR D
(11)

m, [?Xi
S0, 2(X, +X'5)

3 (hEREMERSH

FIH matlab 8257 5 45 B AL BEFE I S {5 EALHY %5
AR E R B R UR AT AN (SR R A LR AR,
WA s frs.

T,y

l—°A a7V

1 rﬁb" :

U2

-|- o|C cln
SB2 Tm D
AF—3A a * A

SB1 motor Scope

B 5 S pLRERET S0y SRR
Figure 5 Energy Losses Braking of the Asynchronous motor simula-

tion model

www. globesci. com



2013 4F 4 J H+R#BEMEL KA BFRT
K T B s T ALY R s S 8130, f B TR 4 s, )5 < 100
B2 s J5, HHLAEIR R . 2 s i KM BTIF, KM2 [ 4 2, .
ARSI o 8 2o 22 4 L BH. ROBEL{EL 0 R, 2 54 1 3l v :1:
Wio MFAMHBHLSEINE 1 PR, 100 0 1' '2 '3 4
F1 HHSH fit 17l /s
Table I Motor parameters - 100
mALRR  BE TR RS B 2 J-
(W) (V) (Hz) (H) (H) f '
750 380 50 0.009 0.009 #1100 - ' L
L g  EOME BTN FH 0 ! > ’ ¢
(H) [ OIEe (kg~m2% (Q) L E(Q) L 7 000 I 1) /s
0.2 2 0.02 1.7 1.7 =
AR FHRERET 3, B h R UL AL B R4 4 45 ﬁ or
WHEIZ 4 20 s, T, 5 0, 7 LRI 6 i 1000 ) | > 3 4
2000 100 AN
e} g
z :
1000 |- < 0 r —
= S
i—é [~ i" _100 1 ] 1
0 1 2 3 4
0 | 1 I T
0 5 10 15 20 25 i Fs
17l 7T R RE G REAE T SRS 2R
E6 [RIERE Figure 7  Traditional Energy Losses Braking of the Asynchronous

Figure 6 Natural parking

3.1 fEggERHNmE

AR IR L 380V, P HE YA S T AR T
Feft 127 V i [, FRIEFEE O 6 Qo P E i i U, $2
U, O =ARELUR, £ R 380 V., LA RANE 7 FR .

H AT A GERERE M Sl ST 24 0. 4 s, il Sy
PR BRI oh i R IR AE D — 71 N - m, E T AR B R
10.6 A GE T B b U IRE 0 29 A, %7 B A wh it B IR
E{E A -24 A,
3.2 ARIREEBETHHEERFNGE

BT REAE T ShHE AL A B0 K45, R PR 4R 1 119 220

motor system Transient curve

VR i e R HL RELBELAEL , 980/ il 3 Hh v, i 31 5 4% 5
S FRERSOR . PR TREERE 2 Nom, 2350k 10 Q15
020 O MR BT B A, D BLAE R INIEL 8 TR

K 8(a~c) PRyt shit 1 735024 0.2 5.0.3 5.0.4 s, &
T BRI Z R A 14.9 A 10.9 A 8.6 A, BEE 1 phit;
A3 -95 Nom, —=78 N+-m, —66 N-m & ¥ I
rhilr LRI EL 0] 33 A 26 A 22 A B%1 FIBEI] whidi el
TBRE M 31 AL =26 A -22 A,

PG FLA5 Rl i, W65 BR i v BEL A 388 K, 5 7 b i
SR LV R Sl e R L w1 D WL R s v 3N AN

< < <
g 100 £ 100 £ 100
2 0 P 5 bt B0 o
oo i ‘ ‘ ‘ i ‘ ‘ ‘
s -100 : : ‘ s -100 s -100
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
I i)/ i il /s I il /s
< 100 < 100 < 100
ES ES 2 -
f 0 b—‘ m 0 F-—-——') .EJ 0
100 ‘ ‘ ‘ S 100 ‘ ‘ = 100 ‘ ‘ ‘
K 0 1 2 3 4 el 0 1 2 3 4 M 0 1 2 3 4
I 1il/s It Il /s It il/s
£ 2000 £ 2000 = 2000
EIOOO-—k \;1000/—\ glooom
= 0F > 0f = 0Ff
& 1000 21000 ‘ : : s
i - : : : - -1000 ‘ ‘ ‘
® 0 1 2 3 4 ® 0 1 2 3 4 = 0 1 2 3 4
IR [A) /s I i} /s
E 100 E 100 E 100
| ——— 1 S R —
£ 100 ‘ : £ 100 : r : £ -100 : : ‘
0 1 2 3 4 & 0 1 2 3 PR 0 1 2 3 4
I [7)/s IES I 1)/s

(a) FRLIATFREL 10 Q Ff FT45 2R

(b) FRILHLFL 15 Q I T4 R

(e) PRIFHREEL 20 Q Ff FL45 AR

B8 K EREREH Sl £k

Figure 8 New Energy Losses Braking of the Asynchronous motor system Transient curve

www. globesci. com

#1715



BFHBET

+RUBMED LA

2013 4F4 H

AL S [ A8 K, SRR L B 20 Q, W] 315 5 1%
BEREFEN SIAHE U T B8R
3.3 AEGHEETHHMEGREMNNFE

s FRE5S, A 20 Q FREHFE, 2 %07E 1 Nom 1.5
N-m R T HITHIL, bR . (IS LA 9 iR,

HEAF M REEET , IrE s as LA —HE . X
FIE 9 (a) ((b) AT 8 (c) il B4 A, B & T % 4 ny 3
BT [E] 43511 0. 50 5.0. 45 0. 40 s, Ik [a] (14 ofr o 2 R i {53
MHK -66.92 Nem, —66.29 N-m ., —66.04 N-m, & F I 1l
BRI 8.6 A 8.6 A 8.6 A, EF I KK whi H R
HEE A0 22,51 A 22.39 A 22.32 A, i%F (¥ E v
HeL R (B 435 k7 23. 25 A 25.96 A 22.39 A,

IEBAT L PR, WG B AR AR I3 I, & F b bl
PR VL AR o e i A ORI Bl R T AR RS
A%, S 2L ALY Sl Bt ) 440 5, 2 b B el LR /N IR I
o LR RI BT, 525 AL B 0 Bk i o o 5%
S il <0l o) R S R LS R e < K R e 1 e L |
HEE , e F LI BEaT vh o AL S S R AUE A
/NI B
3.4 AEGBREDNRETHHEEEHNHE

F U T AR AR S IR N, 8 20 O PRI
FELRH, FUZREE 46 0 Nom, 43 B 7E 0. 02 kg/m® 0. 04 kg/m’
0.06 kg/m’ B GAREESHIBR FHEATOIEL L. D AR
&l 10 fi7s o

XF LG 10 il shab A, B % Sl s g 3, 1
A1 1.3 s 2.4 s 3. 10 s, R [E] A o R iR e 53 501

= 100
z 0 r
& -100 ! -
0 1 2 3 4
5 1)/s
100
<
BS o
2 0
Nﬁ
b -100 . : :
0 1 2 3 4
— NS
£ 2000
£
®
3 ok
s
-1 000 1 1 1
0 1 2 3 4
IR A)/s
s 100
Z 9 e
g f
Hy
2100 L L L
0 1 2 3 4
I [R)/s

(a) PO/ N » mf {5 2045 R

~67.78 Nom, —68.67 N-m. —68.84 N-m, & T | (g HI3h
WA 8.6 A8.6A 8.6 A,ET I HEE v B I i (A
SR 23.27 A 23.54 A 23.57 AL Ik R] b L O
WG Y59 —24.72 AL —27.56 A, —25.06 A,

JE AT A LR FLEE SR T A, BEE Rk S Y B
N, 8 bl LR % p el B, DA S vl A AR Ry
AAR T F I Bl A AR AL, 525 B LA Sl (] i
BB S AT (W B I T, L6k i S B [ 5 i 5 Ay B
S, Y B S R LEL S 3 A, i Bl A 23
3.1 s, FELIRAFE A SR T , 520 B AL H BT o
B T < W il WAL Bl L= i 1 R =i [ e 5 L
BN B, 51 - R s o e O s 72 G o 3l L O 4K
fl.

4 HRiE

ARG T S A AL RERE I Sl BILE LA, AR Hhs it ML 6
Sl IR, DA/ INA: 7 A0 A 5 AR S B i BT R REFE

FE S5 BT . 5 ST AN [ R R LAY 1 0 T R4 T 005 B,
okt 5 AR G RERE ] Sl e A iy A L% B A BELREL(EL . 51X
L HL L BT B REAE M 3l R T T, XA [a] S 8% T AN [] 97 3
Fe SR AT DL T HEAT SE 07 30, 38 3 %) HU 0 BORR PR 2R
Bk 1B R RERE T B T4

BT RERE Bh 2R SRR AR 1 il 3 2R GE 9 A2 7 R i g
JEAR (o A B BN 5 B R g B4, o Tl AR 5 A
HAAR) R AT

100
g
z * r
1=l
%—100 1 L
0 1 2 3 4
INES
< 100
3 0 ¢
o
‘UQ -100 1 | |
0 1 2 3 4
I 1)/s
£ 100
z 0
8 r
# -100 - s
0 1 2 3 4
i a)/s
g 100
£ 0
k=
# 100 . . L
0 1 2 3 4
I ¥ /s

(b) FAHERT/1.5 N« mff) {5 2145 3

B9 K AEREEAE T RYRERER S B

Figure 9 Simulation of energy losses Braking in the situations of different load torque
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Figure 10 Simulation of energy losses Braking in the situations of different load inertia
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