E3BEESH
2013 % 5 A

% 2 & % iR S

Electric Power Automation Equipment

Vol.33 No.5
May 2013

FJECHERHL AR SR 5E0Y L, W s Gpeiaiili ik

FOF 2R !
(1. BT RS BHRER KE HE 710072;2. BEAR KT AL EHIRER KE B 710054)

WE, @ F R I E B BT TR B (SRM) AR & 4% L, SH426 8t 7 %,
BRI RERENESFTRE 5L, SHEH BRI @B 1, HHE0ETMET SRM 8 5 HK s bk sk
S A R AR BGE LR B EFAT RS R st AT B ASEREN  ZEA B REBRIERALE

B AR AT o K3 A ) Ao SE IR SRIZZOR

KU, LA, SHREH, AMA%, HEMRW, HERT, FABMEI, HEEH, JEEEHH

FESES. T™M 343 X ERERISAS . A

0 518§

F¥ Xt BH L AL SRM (Switched Reluctant Motor)
fr) M 72 G0 22 SR EL ARG B A o 3 R B8 e 0 AR 5 1Y
DIk NN ER S ST &S b A R R E |2
PRI MR e B 4 R Uk Bl BUOR SRM &
FAIRH XoF ] BRL | {EL 2 AR A ol — A M 09 Hi i BT R Gk
ORI X 45 SRM WIBF5EA >k 1T — & MR XE, 7E
) A A Tl o R e S R A SR R A% S Bl
IF BAR R A AL B AR R PR R 2 4 I 2 F E T
T

Rl Rz il v, o DL A 4R R & PID B i T
HAR I S8 e | ARMETES 30 15 2106 2 00 45 1 2%
W L, BSOS B2 —Fh A R 6] 9 48] ik
ARG MRS A RO E R0 455 SRM FE
WEHE R AR MR AN L, B 4R T 25 20K | a4
BRI B TR o BRI RN I st o #R A Ak R
L, 38 2 B MR o A JELARL T EL A o) R e N R R
il i R A 4 T o 0 A AR A S BXS SRML B
PR, R SR AR T Tk b 2 ) 2% 3 3 IR
Ve SRM N RS HE LAY | SR I SR FH G 36 43 e vk 52
R Ay WE AR B A TC VR TR R B
HO U, P A O 2 o AN SR T B IR I R 4%
(DITC) J7 ¥ , 1% 77 ¥ 72 4 B ik B & — 48 3 1
L HA Tz aE TP R R R AR R O

ASCHRN T —Fh S5 G DITC ki L, B
R, Wi BT AR PR AL, LABCE R LSRRI T
G i D 9 AN AN A% S B B st G S g L S
BT T A T AR B R AR T DITC W #%
FEET, SOCHER[ 13 4 R B R R G AR L A
P00 B R AN B S AR AR R G (R GG B R
HBA ) AR MR | ok S B R G AR B AT XN i
YRS B 12011 12-02; 8 B B #2013 -03-20
HEE&WME. . MEHFAL TR B (20072C53036)

Project supported by the Aeronautical Science Foundation of

China(2007ZC53036)

DOI: 10.3969/j.issn.1006-6047.2013.05.017

P 1 B0 fi 2 A5 B g 17 R RS PR R PR AR T
PRPRZR GE R 15 0 07 12 5 Se B TR b ZEBE R T L
eIt ZR GE I T ik J 5 E R A AR AN 1 X R G
PERE A BRI 1 ARGl A L, FEH A% R T SRM
el JIk 28 ¢ 014 P 3L BRI 1] LRI HIE Sl 410 ][] R, 7 ECAOF
FERIETIB UL 11X AR 07 ik 0 IE A 1

1 AR
£ SRM ' 47
U=Ri+ 100 (1)

Hrp U WG M i WRA R, 0 HiEF0iE
1, (i,0) N HHLE F B A SR 4 e 5

A SR WERE o (i,0) 72 K T L8 2H AH i 7 A 1
57 B A1 ) eRER

W(i,0)=L(i,0)i (2)

Hodr L AR,

e MR ) 2 g A A] B AR W S HL LRG0 T, AN
T T, /E RN UGz s 7 72

I;J%ﬁL+kMu+TL (3)
Herp | 7 R IF S RE BH B ML 5% Bl sk, M BRI AR,
o NHEVLAEE
2 EHEES

2.1 L, e s iRt
BT R 45¢.
x=f(x)+g(x)w )
z=h(x)
Horb ow MRS R TI 2 AT KA
TEZRGH 2 L L 45N

2
| lzlpde

F= sup

Iwi#0

: (5)
[ lwipa:



E 58

BB AR P SCRERH LA I SR GE R Ly 3 i B e P 5 i @

8 (5) P, R/ B0 T4 £ 0 P15 5
SR YNES TR P T S EE
0y 0 2 A B 2R 4 L 92T R/ ol
INT eSS RO, [ ARE Ty 22 40P
GEHAE R =
Y45 MO TE By > 0, W R % 1 6 R 90 T L1 51
IO TE 2 BV ) A2
V<22 lwlE - lzP) (6)

UL L, 3 55/ T 45 B RB TS ARy, I8 B T A

Pzl B Xt 2 L, 3 s 0,

2.2 L, ¥ 5H1 jo) B g iR
RSB R v A BR R X R S AR S i

HAVEGn T 5 L,
X1 IR,
e=w'-w (7)
Hrr oo N HE B 245 58 1
EXL 2 THMEIENE S
Z=[pe] (8)

Horb p >0 A 2 8L
H A AT L L, R A A 0 LT ) AT LA 3
2 X G S A X G SRR A ) B A A B R

JL /(1 N 2 O O
a. B T =0 BF X TAE W46 RS R G
A SR R
lime(t)=0
b. M8 T, 0 B, X FAEE WL NG AR
ARG EA M PERE

[ Nz@ Pdesy [, 170 [P
Forft 750 KA y>0 K % FAR 60 I
23 L EREHEES
X3 KRG E XL RN,
SFL)=y | R =120 17 )
Fo B, W E ST FL =T,
R R Gox 1R % AR TR 4 A7 T
PRV (x), M7,

V<y | Tu(t) >~ 1 Z() |I? (10)
Horp v (x) AEE R R, PR RERCE RN L, 3 35 20
R R K,
Ple JPIRASAR R MR &4,
;o do 1 _
e= Q= (T +k,0-T.) (11)
1 XMNFXAD)REA .
Te:k,‘,w+4;”72]+]p%e+]l<le (12)

Ho (Ky>0 04 e i 45 AR5y >0 4 e T 0 il

BB S (12) B R RGN L, Hh 5
a. RGFERMEAT I
m%%am%%®ﬁV:%a%zw%§Aﬁ

5 X T 0 £ B840

_,de _ e _
V=e dr (T +k,0-T.) (13)

R H=V+|ZIF | T2
= (Tythow=T) +p} e |-y | W<
e| \? 2
(Il =l e el e -

e e _ __le 2_
C T+ hw=-(y IT -5 |

T. e _», 1 _
J 4’}/2]2 ple ] kmw )_

e| \? )
-y IT) + 2] | ~Kie*<0
T, 1 oy g i
;E;EP ’Kle:T_A‘.fyez‘]z —plze—jkww,K1>0 j‘jg{ZI\ZE
3 45 R A, B4 Te:kww+ﬁ+Jp%e+JK1eo
b. R 2 G5 4 Jey i A e MEE I

M =00 4 T.IRAV A,

el

T_ede _e _Ty=€ __e _
V=e Q= (T +k,@ Te)_] (\kww+TL 4y
1
Jp%e_JKle_kww ):—82(W+p%+[{1 /<O
LR 22 90 4 SR WAL R
3 (FERIE

X IS B 5 AR R I AR St | DL A B A A e
PSSR, i DL R G B A AN 1 BToR R
FH Bt RV S UL B R 2 i 5 0 e 4 L AR A
HE LT o SRR e AR E o, #7180 (12)
() 42 Wl R B R AR AR A Tt T SRM # A  HE 2k
P, SCHR [ 13 ]5R FH SCHR [ 14 155 HE AR R S B8 6 45 o
2 R I 03 R ) FR G N PR i
DITC S UXF L, #2 il e ob PR L 5 45 Ik i 7 i 1)
32 ) iy A R WS SR R SR [ 8 T Tk

RESHCH R 8/6 X SRM, # shift i J=
0.0035 kg -m?, FEH R EL k,=0.04 mN -m-s/rad , J i

DITC ¥ il #%
I e 7

AL U,

o e | BT+ T, [0 [ Ak U: Ve ‘
Y ]Sy, T b N \SRM A
_T wT T Uy

B RELaE

Fig.1 System structure
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Flexible grid-connection of photovoltaic power generation system

with energy storage system for fluctuation smoothing
ZHANG Weidong'?,LIU Zuming',SHEN Lanxian'

(1. Solar Research Institution,Key Laboratory of Yunnan Provincial Renewable Energy Engineering,
Key Laboratory of Renewable Energy Advanced Materials and Manufacturing Technology,
Ministry of Education, Yunnan Normal University , Kunming 650092, China;

2. Kunming General Hospital of Chengdu Military Command, Kunming 650032, China)

Abstract: The fluctuating power curve of PV (PhotoVoltaic) array during day is investigated and the capacity
of energy storage system is set for the flexible grid-connection of PV power generation system. The real
meteorological data of a PV power station are applied and,combined with the low-pass filter algorithm,the
capacity of its energy storage system meeting the requirements of PV grid-connection standard for the
maximum power variation rate of both 1 min and 10 min is obtained. The relationship between filter time
constant and energy storage capacity is discussed for the selected power curves. The conclusion is that,the
flexible grid-connection of PV power system can be realized by the integration of energy storage system;the
greater the filter time constant is,the better the effect of fluctuation smoothing is and the higher the power
and capacity needs of energy storage system are;the energy storage capacity is mainly determined by the
irradiance fluctuation in cloudy day.
Key words: photovoltaic power generation system; flexible grid-connection; energy storage; fluctuation
smoothing; low-pass filter algorithm
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Robust control based on L,-gain for servo system of switched reluctant motor
CHENG Yong'?,LIN Hui'
(1. Automatic College, Northwestern Polytechnical University,Xi’an 710072, China;
2. School of Electrical and Control Engineering,Xi’an University of
Science and Technology,Xi’an 710054, China)
Abstract: A design of L, robust controller for the servo system of SRM(Switched Reluctant Motor) is proposed
based on its nonlinear characteristic analysis. The dynamic equation of speed error is built and,combined
with the L, robust controller theory,the load disturbance and speed tracking of SRM are involved in the
design of L, controller. The storage function is designed to prove that the I, controller realizes the
disturbance suppression and asymptotical stability. Simulative result shows that the designed controller
restrains the disturbance and tracks the speed effectively.
Key words: L,-gain; robust control; servo systems; speed tracking; asymptotical stability; switched
reluctant motor; torque control; nonlinear analysis
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