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Power Balance System for Dual-SRM Driven Shearers
LI Xiao-Huo, ZHANG Fei-Hu, FU Wei-Li, CAOJ iang-Wei
(College of Mechanical Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: To solve tLe unbalanced power output problem of dual-SRM synchronous driven shears, a power balance
control system has been designed based on current cross-coupling algorithm and speed setting regulation control. The
control system model has been established by using MATLAB/SIMULINK and simulation experiments have been
accomplished. When a disturbance (its magnitude is 10% of the rated load) is applied on the drive-motor, compared with
current system, the torque output difference of dual-SRM controlled by the designed system has been lowered by 7%,
the maximum decrease of synchronous speed has been reduced by 3.5% and the transient time has been decreased by
1.5s. The results show that the designed power balance control system has improved both the synchronous accuracy of
dual-SRM and the anti-disturbance capability of entire speed regulation system.

Key words: SRD shearer; synchronous drive; power balance; simulation %

TFRME LS HLIE R S8 (SRD) H A7 G5k g .

Wl AR R BN RS N DU IR
BATTAE. “HE8” Apebsifl. WHESHE AT, AR
e %TH‘J%%‘EMHN@E@H’”G FH A SRD K
HENLZ R X RBEFL . EHL (SRMD D425 5 2,
T H B R G EEAER, A7 AE B 22 HLBIHL
SHRAGES—BEF RN, BUEP & B LA 7 5B )
Dy, 20 ML AL BEBIA M A Y. fi#
YUK, H AR T R BHR L, RIR K —
£ SRM it A, M5 — & SRM MLy E,

1 0t S R 57— & LA R 7 vk . RS
SCBRAE T, KR vk TR R ORE T T B A
SRM )2 4 1 2 (8 P 0 72 100% B0, 75— 5t R
U T A A B L TR R . h T
B SRD SR A HLAE B B RO R, b aE K
7 | i Z WL A e, S K LA 1
WPk, WP RE RS, B A B
L WL I D R 250, 4R o T 1 T S
I, AR SCHRE S SIS B 1R (0 D) %
A s R G

© G H H K ARFHEFES:(59774033); B S 2 4 I 58 a2 A A PR OR 1R 2 1HR11(06-292)

WA P 1) :2011-03-16; M8 EI18 LR I 18] :2011-04-12

72 WH5FF & Research and Development

© MRS

http:/fwww.c-s-a.org.cn



2011 4E {204 55 11 M

http://www.c-s-a.org.cn

i E N R &N

1 A D3RP0 R G0 S AT AR R ) et
L1 AR FH R R

TE SR HL BBt DD P LRI REAR T | %%
Hn BELE, ROV SRM FIBIEAT, SEHOHIA, BiLL
U R AT R B AR B L DDA th T
SRM (RH 93 53 2%, SUIBRIN B RS IR | 550
BTN 0 11— TCRE RN 1 RIE AR,
MBIV AL, KRS AN, AR FIEEH T SRM 4t i)
AP LR LT LR 0TI AR L S R
BB, L U BLEEAL i T 24 LU W 3
LR S S R R I

BT (ST b R B B 1 . gl
JHL: {5 SRM b Higbl, e th g
5 SRR S S HLA S SR GED, 55 AYSRM
JMHEBL, I E BB S E M, 53
Lol Bt 5 A BLIOSRE RT LLe, HAR e
SV S A o DK AP B LRI P, S
FEFARFEAAS, T LU SR, St 2
k.

ﬁ%’-’f | SRD1 L
I T
L
%%,% SRD2 L)

BT XU SRM L1 2 i R e 2

1.2 MANRFEEFFER BRI

SEBAED], SRD TR JE T THEM %R

GATAS P SRM 134 S M e 10%
LLW, T T 5] s DU e R i 2 . AR
T SO T 50, 2o P 1 B e
SE AL TR AN BLIG T AR . ke, — F bl
L, ) A0 s A
AR TAERS, 4y BA B th D5y 5%
AL BLIOA D), T R PRIA B e e
ek /NSRBI L3 T AR . SR PA e el
R8s A L

2 SOl IR R R G AL R
N T SRANIA R R AN AL, JHRE & SRM

1 Dy A B R ZE A B /Ny Tl P 4 I R R
M, RSO LIRS SRR A SR R AT 5 1 g K
G ECREEN A v T DRV Sl I R P K ]
ARG B 2 Fis.

j %zﬁiﬁa‘*
5 ik @ I

KR
gap| [EF AEFE_ L

R w & EE-
% o, 3 I,
£ o i3 @

T2 Bl ST R S

ARG, &4 SRM $NHE . iU
Hsifile M E SRM [RIPIEAT, Heidhln, Frili
TR PE L e AR R ko XL SRM &84T B i A4
ZERTREAN, N TIAS S A FEHISEE, W9 & gl
() LA P PR AT M, e S i T 35 222 1 R ™,
M RO N D R 2, $E s RS . I
YAREEAMEZ JG, 4 SRMI (W H Th#% P KT SRM2
Mk TR P BSR4 1, KT, ), Rt
TSP 2% SRM1 Mt SRM2 43t in 61 1F
TRAMEEAR 5, () I Dy 22 51167 U 4 48 3 o vk 4% 4
SRM2 (¥ sE i () SRMI2 % i 20 52 il 2e ]
LA 48, T SREL O 282 A, B 5 11
Y s D AR HIAEP T RS, T IEAREA
HRYNT R, TR IE AR

3 RSRMYjZPAT T R G T 5

h T I SO R h ST R R G AT, O
TR0 LRI B PR IR, ASCRA MATLAB/
SIMULINK SRFAII SRM  HLSIHLIA A IZ 1T (5
SRM IS4 F: HEmEku=1140 V, FiEIh%x
P=22 kW, % # # n=1200 v/min, %%z &
J=026kg * m2, K AEEERE D =0.02N * m * s/rad,
WEIT M 6, =34° , Ko =55°, Prigfix
f =1.2kHz. HREEMIHE 5 R K, =0.0067 V * min/r,
HAL U0 S it R K, = 0.072 V/A, e o B g0 98 I ) 3 4
T,y =0.01s, HLIRFRUE I ] H AL T, = 0.002s0
3.1 MBEARSE

(O EAEAY

Research and Development fff5JF & 73

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



R[N VA

http://www.c-s-a.org.cn

2011 4 25204 25 11 37

Z: B SRM WU BRI R G, DA s s B
W IR A ST X SRM HLZDHL[H 2B IE AT R 4L 11
SIMULINK 1jj FASE R0 ] 3 for,

1

HaAfHH
AN
1 | 02654002
0.0025-1 SRt

[ T

BRI RRR RS

K3 BAE RS H AR

@) IERHT

BIU6 T RGEARRIE D 3 RV S 1 R isAT, &
£ SRM [T, = 141N » m, fEt=5s NXxf425]
HIZIHL 1 0 15N « m IR ER 380 40, 17 B4 2P
H, Sl AL 14D 3 8 A e il 4 R A R 2 il 2 4 o 1
4(a). HE 4b)FTR,

1600

1300

{rmin

1100

1]

170

(b)
K4 A RSEMOTELR

K 4@ LLAEH, XF SRM1 200 15N » m ¥
PRSI RGP & B HLI R0 2 T B
B KB 5%, WAL IR Z) £ 8 2k 21 5 K B

74 WH5FF & Research and Development

(FTIETA) A 0.8, M f5z K A s B 2210 ik 52 281) 90 e 2t ok 7
2.2S,

K 4(b)F B, X} SRM1 21 15N « m [ IK 612
i, SRMI (Wi tHARAE 2 N IE, KRRy 14%,
LB I U I 205 5 KB i) 220 1R 35 1 SRMI2 56 it
FIB A ARG, % SRMI IR 0.8s, H SRM2
(o A AR, R KRR R 1%, 183K
G IRFEAAZ . SRMI [ HH 4% A A0 I8 Bl a5 KB s
WA LT ARG REEAAE, 2R G s — HAL
TUREAHRRGS N igqr, PSP R E )
REMFKRLAE 2% /A1,

3.2 BUHRZ

(1) PrEE
Uk 2R 8 OIS0t D P2 il X SRM HL B L[]
AT RGO SIMULINK 15 BRI E] 5 F

i 0007 4
0115+

FETRR  BEARER !
0.0025+1

RRTEE  RRAREN

$EEEE RTTRRA

#

. L [L enankn
EE Lo | —————
1 PETEATE
g ehi| ——

: e8|

.| 1

[ " |ozenm

52

HRFERT BRERRM

Bl5 SRS AR

() THEE R

P8 R GUAEHUE TR #638 Fisdr, 6
SRM AT, =141N « m, {Et=5s I, X5
BL 1 SR 15N « m (BT ER B RE, O ELSRAG M
B LB B IR 3 A A ot 28 R e i 222 it 2 23 ) €]
6(a). & 6(b)FT7 .

1500

' ' ' | ' ' | ' '
O U () A S B
| v | | T ' | ! | v

£ SRR S A M A

1 /min)

= ' ' ' I ' ' | ' '
L O S e I
I h 1 T v T ' T i 0

———————————————————————————————————

San
0

Time[s)

(a)

© TEBEEEIKETN

http:/fwww.c-s-a.org.cn



2011 4E {204 55 11 M

http://www.c-s-a.org.cn

i E N R &N

1790

(®)
6 HUERZMPTHER

PR 6a) T UL, EMC A T e P s o ) R 5
SRMI ZEH1 15N » m (MR ST8R, P& aghbLi
ST WRARUN, BORKRIR AT 1.5%, ARt
BRIV E U SR BRI 20 I T 0.5, WK
IR 2000652 A F R L s, A R 5
ikt S i

W 6(b) AT BN i, % R4 AEx SRMI S
15N »m (R ER 61255, SRMI g A N )G 1
Th, KBRS 5%, WTFEHEANER ) 5B B
MR I, 0.8s, 2 J5 HAHELIENOE L7, M
SRR VRS S A IO TR 115 SRM2
SRS 5T, WA Z 41,
SR TR B, BORRRIY 3%, LIS
SRMI (04 A S5, BTG H g LI B0 5 5T
PR . A DS F TR A R 2 (1A g 5%
e, FLHEAS LA 85 £ S L I th A 2 e s
HILE SO LA o LI ThE T 1 RS L, %8

RGN T A SRM 81RO, T LR

FEATHHE, RIS T SR RS g
4 g Y

SR F T3S SO 8 B e i T
AREE € 10777, Webt T 300 SRM rh 3 BLIRI 575 SR
HITHACTATEBIRSE, JHESE T %R 07 S

SERT MR U S, g A | Fe B AL
JETI 10%IMBN G, DT RGN G SRM (K4 %
HiZEN 12%, [FI2DFe s KII 5%, PO R 3s;
KISt PRI RS R, PG SRM i th A 2242 e
5%LAN, [RIZD e KPR 1.5%, IR )
Hifi 1.5s, BEADPRPETR T REAR] 25 #i5ek. B
PL, ZRGAMHEE T X SRM 25| (9 [RID R, 1 H.
B T AN S I RGP TR RE .

T 3
% ik

1 A, 2 XA RISy 03 11347 19
?f.‘mﬂﬁéz%ﬁ%ﬁ,zooz,12(4):1—4.

2 G_o‘t‘ibi R, Ramar K. Optimization Techniques for a Hysteresis
Current Control to Minimize Torque Ripple in Switched
Reluctance Motors. IET Electr. Power Appl, 2009,3:453—
460.

3 Torrey DA, Lang JH. Modeling a Nonlinear Variable Reluc-
tance Motor Drive. IEEE Proc B, Elec Power Applica-
tion,1990,137(5):314-326.

4 XS P~ R S LRI T G B P S LK B R 48 S
2£41,2009,34(2):280-283.

5 W TR AR GERIXOT KM SR D R 5
Pt (A 2 A 18 30]. R R EHER 42,2008,

6 FEIRET B R, i ST M BH ALl ol V- A it ey
%M PUN2003,11:4446. &

7 b, 7y KR b b 4 A AR o
?Eﬁiﬂﬁi‘e,’zoo%,14‘(3):358—331.

8 1%?,%%%,%’iﬂ‘ﬁ,EE‘ZE%I%ﬁmﬁ*ﬁﬂ}?%ﬂ?%ﬁﬁ%ﬁ
FA) 47 R 2 41-,2007,32(7): 778-780.

9 ARUE, THEY SET MATLAB (¥ 3R R 336 15 37 13 5
e AT SEHLT L,2004,21(11):42-44.

10 2 S5y, 4% o 20 T I A5 45 K 1) O O i BHL e WL #5261 0

LB $,2009,26(12):351-355.

Research and Development fff5JF & 75

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



