E3BEESH
2013 % 5 A

% 2 & % iR S

Electric Power Automation Equipment

Vol.33 No.5
May 2013

R kRS P D e R E B3

e SEIPPE R
(1. ZHIFFERF KMEFLH A RHERIBTERRT XFHRTAHLEAREMALABIRENETEER T,
=& W 650092;2. RHMERLAEER =& L% 650032)

WE, ALK EBRAR AR AL, B R bR A G R d ik 3 o % i 2 % B) b 2 5F AR A 04k A
FUR A, SRR 55 FR LR BAE IR 3 69 AR 7 M i sh o R 4 L4 SRR B I ok R BT O ok | R R OF M AR
# 1 min KX EHF A 10 min A AT 0TI T /3505448 £ 56 2 91, 4 xh ik % 00 2 % i) B4R T AR &
HEWRERE B AG TR E R, b AR T AR AL, T IR TR, o7 F M
XA TIARAI GRF N A AAE A ENELL S, ER AR ERIEE AL N LB A

TE2EZRATHRBIENREL,

KEEIE, BRAE ARG, FHRIFR, ik, Fipksh, KEEXF %

FESES. TM615 XEkARIRAD. A

0 5l

I K BH BB 1A 25 1] ) g AT 45 22 K Ji O 1Y
AN O AR e 28 N BB DRHE " R Y
A HOR Y H H TR Ak R BR R PR AR SR A
R KRR, 5 HA AT AR AR IR — | B 3 Y
H AR P 233X B SR8 R 00 SR 6 A T A= A
AL

R FH £t B SF- 00 ] P A R R ) B AL 2 R B
& B HT B ST BRI T RUH A 2 AR ARE A
BER X FL Ty 3230k 3 AT 40 0 W 52 104 BIF 9 R A
%, AW IR AT 10 min D) S 442
AR FEAK 93 % W fe £ BESS 242 1 o 7] P4 fiE I
RHLEES R 60 %4 5 1410 5 JE Ik 2l L F- 44K A
0k B BT ik BB 2 R /DN RS B S0 AR AR
0 Fir 5 i BB 2% B M BB 2 32 07 T, I 0 R AR
PN Z ST IS T — SR 673X 2 p R A
TR i 2 =R sh RS

TGRSR, 1937 &, AR 222735 NI
3y 23 2y 0 B S IR e AT T
Z BT, Wit g 510 b 3 ] PR (geographic  disper-
sion) "' IV T 4K (dump load ) 1) ZE B4 (curtail -
ment of the generated power)"'55 75 7% {HATS LA H
e Tk BAAS i 2  EE A E R T
PR BE 1 DGR RGE 4 H 114

FESCARIE I 5 T, AR T A XA 1 I 5 3
R R At i G A ok ORIE i 1 ) 2 A AR 2 H AT
F AT 58 B0 120 E 2 T I ) B 1 R 15 BB AR O
TR ) B AL RV O B A XU R, G 2 A5 BN AT O
Wi HE.2013-01-06;1EE HH.2013-03-25
HEEDH AR AR LT 2 F 8RB (0170152211009)

Project supported by the National Programs for Science and

Technology Development(0170152211009)

il

DOI: 10.3969/j.i1ssn.1006-6047.2013.05.019

T — S A7y a0 ok KAL) il R FR TR 18 F
J2 ol i R TR A B R 500, SOk [ 17 T8 UG8 LT Rk
SR DR A RR | X S IR SE G AR
FHIMAESEE L,

EAWFIE A DL IR R ZHH T 3N A Bt
BT B 80T 538 ) BB 8 SR TRk Bl |
To DABEAS 1R S bR A5 8080 3K 301 1 6 AR T 2 8 3 1
EUIF ST 5 o 2 8 I W AR o X6 IR A 2R | ek ek of
I 5 THT 4% TG SCHR S8 . SR B R A S gE R
B R HEEAS R Y 1 min EEHRE CBdEVR H NREL
() SRRL 5256 % ) M ] 5 (Y 1A R AT 2] 1 MW OBtk
75 B (IR A 2 5 ARG IR HL 3 ) — S BT ) 1 % 3h 1)
SN2 (A SCIB e IR 7 FE 8 TAE F i KRIIF) ,
b Al ) P A0 0 O SR R i e e 5 0 B
PR ) 6 2, 3R B0 A5 A I B3R 1 1 B8 = F14if g
IR E B AR O EE N
1 RRFEHEFHMEEXRAE
1.1 FREHHM

ek R R G R— AR MRS R G5 AR SCE X
FEAR Z2 M 3 I Ry RS2 ' B 1 AR RRAE Al b 9 20T B
S b R A I B S b R B AR SRy i I A E R0 %
AR UE ) A A R R A T, XSGR & L
T, PR DA A TR A I B H R W 20 A ) T R
Bl AR SCAN G R TE A N T DR B M LT R &
DRI A DT B 1 AR 2 1 I A A &
AL

M 1 SR G AR R L R G R 3 N A B
B (AR IR R AR BE 7 AR T R Y 2 i g
RGBSR MiERGEH AR T/
JACFEL 4 T R AH VL ) FEL B R FD S5 A | 32 ) R R X
HH I35 AR 2R AT T D RS



E 58

s TR, 45 A A BT 40 35 3l B 6 IR SR I B 5 @

ET
5 wkl

1 RRZHEH R SR
Fig.1 Conceptual model of flexible PV
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Fig.2 Time constant and fluctuation
smoothing effect
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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



