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Analysis of Broadband Oscillation Problem of Photovoltaic Grid Connection
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Abstract: In recent years, the broadband oscillation of power system caused by new energy grid-connected
occurs frequently. As an important part of new energy, photovoltaic power station can't be ignored. In order to
explore the broadband oscillation of photovoltaic grid-connected, a detailed linear mathematical model of
photovoltaic power generation system was established, then the relationship between each oscillation mode and
photovoltaic system was studied by modal analysis, its parameters was optimized according to the specific
influence of photovoltaic power generation system on oscillation mode, and the stability of the system was

improved. Finally, the correctness of mathematical modeling and theoretical analysis was verified by simulation.

2023 Vol.53 No.9

Key words: photovoltaic grid-connected ; broadband oscillation; modal analysis; participation factor

W& BEVRSE HILAY i Ei, BR824 BE N
AR R A T LR A AR eI b o 1L
BOREPIF MG I T LEVF L ook HAx
R AR, RESBRZE 455 KA EAE R
751 4 L 7 2R GE 80 He BIECA Hz B9 IR1 ik
JCARTF RIXT L T3 R GRS 2 VRS R E AT 2
07 W 5 RE 5 A, R B 5|k R GRS Bk
AR T, M SR B — 7 A , 4 o R L IR E
P SCHR[41R FARFIEAE 70 BT ik O 58 1T KRR
PR 2l 9 IR 5 2 X, SR AR 385 18 0 T AN K 4
AU 2 G 1 UK [R] 24k v AR IR v £ 47
I3 AT X T R AR A PR O R 4 TR AR Y 23
A s SCRR[S IR R AR AN 2 5 I 5204 1 3200 &

Geik i) EEN R, SRR & 7R BN IR AR
WRAMEELK B 5 JEAE PN, B80T 0 AT A Ok ATl 5 3C
BRIOTEE N2 1 % Hh B A2k i 1T RE TR ) R &8
/MR SR RS R R ROk, i Hr TA
[F) B b B2 7 00T HR BRI 2 2k e o FL AL 4 ) L
U P A T 8 2 ), SR A 5 A R IR 5 R
SR e R )R 5 R ER (maximum power point
tracking, MPPT) 5 il Jz B % EL i (DC-DC) 22 4
i BUHER IR, slmi R GRS 22
SCHR[7VESE T 25 R A 1 42 bk 3045 19 S AR I 19 0t
AR AR AS 2 [)/IME S B R PR AR 3 7
TEWEIE T S [l el 0 B2 T 2 A 1l S B ) Ol
AR I 0 538 7 2 A S e ) AL, LS LT 2 3

EEWB P45 /R H A KRR AT 55 5050 % TH RS (2020D04048 )

YEE A 1A (1996—) , B i+, Email : 1793384236@qq.com
72



FR 5 RO MR SRR 19 A 4 AT

Aty 20235 F535 FoH

T T 8 I FL B | R RN R T R i A
A Z BTAOGIR B MPPT #5761 B2 DC-DC 78 #e 41
SEM 5 SCHR[8TEEST. T AR I M R GRS 23 [
Wit RGURAEZS [ 32 AR PGS Wik iffos T
I S HOT RGIRG AL 5 i, Ak S B0k B
U R, 05 LG T R A SR A B A
b R 2 R R T PR AR 2R I R SR R

AR SR BT AR T X HL ) R G IR 1 5
W, 254 25 & T Gk E L  MPPT 5 1il & DC-DC
AR A AR AR R A DL B2
BEAE N Z A X RGEHEAT T 4 T AR 5 4R
JEWER T RGN IRGES 50K R G2 H
KRBT T IR R G & AR 1l getE 5
PR HLEE ; IR AR 35 0 M 45 1 3 &R G SR AT AR
b ; $5J5 8 3 Simulink 05 ELIGUE T 20 AT 9 1E A 14

1 BESHE

BRI BT i SO /N T H0RR SE 23 ks, L ¢
TEAE 3 AT 25 AA] AR R AT 8 H g &
GeE AR B AT LI ETRAT T 3 R G IR
PR DL B HLAR s e R R

BLHAT /N T AR E AT, B B RS
B L AT T R -

dx/dt = f (x) (1)
Hrp

x=[x,2, ]
L) =[fi(x).La(x), . fo(x)]

Kb a N RGP R RS AL 5 f (x) FptR
DA E I PRBUC AR
W T003 Iy AL VA A5 e AL HEAT 2R ) R T W 2y
Wy Joss /N Al A3

dAx/dt = AAx (2)
MR G AR R 2 — B AR LM R/ T3
B b 2 1R S A AL D R O B

A] LLRRL R A O RAE (B IR E

IRZHE I A B BT A R0 T 5P Y
FEAM R, X R 14 2 — g I Y IR G B 76
52 /NLBh— B 1R] 5, 28 4t 2% BT 0] 21400 46 -1
JIBAT 3 2 AR AE(E B0 IE SEAR BUHAT TR S
14 52 MR, i BH I 2R 8 1 00 0 - A O AN AR
(14, T 17 1) s AR SR IR R A Ji o %k L T
WITE AR s AR A7 AR I R R AL (EL I, i 1]
A GG s AR A I AR L

AHE T LU AR (R A = 6 + joo, U322 %45
(IR IERO VAR TS|

w
f=§ (3)
FHJE LA
=)
§:
Ve + o’ (4)

REJE LU AT DA BRI 5 RS 1) S B BHLE L
& BT, 1 37 1 150 o 0] 302 ik P 3 e

T RS R SRS Z R R
RGUIREHEE A LA RHE ] 25 5 B R TE L T
S5 P, NI

Uy Uy Uy 0y U,y
P = U Uy Uy Ui Vs (5)
u/llvnl o u,v u/l/lvlm

ni ¥ ni

Zj—%%ﬁﬁpﬂ/‘)ﬁiph = uki”ki%%%%%,?%
T EDREAS G A, X MRS S 51
B, PIIER i 5 PR i MRS S8,
2 RARE W R G A

ASCRTHE ST 0GR R e B S5 i 1 r
IRo JGARIF MR G AT 43 A AR FE S MPPT 4 i
#B43 \Boost T T H % 396 AR g M HLA= il 70 L LCL
UEVE AN ORI | BRI H % S8 U H X 45

L - NI — o u,
I LI! ‘/l
C. i,
T : e e T
CoT U A Coe T_U | S M %
A J_ e
i o
i D
= 1/(1+7s) AR BN IR O abcd PLL
. PWM Pl q
< Y Ugrer . Lgeer
® abe /= WHNH [
— daje— i e—
gref. gref

1 OSBRI RGR R

Fig.1  Diagram of photovoltaic grid-connected system
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Fig.2 Photovoltaic power generation maximum

power tracing control block diagram
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Tab.4  Optimized system parameters
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Tab.5 Optimized system characteristic values

LERR(E FHIELE  HR¥GH%/Hz
Xy -1 544.756+2 468.463i  0.530 5 392.868
Xsa -27.36+185.55i 0.1459 29.53
Xse ~20.807£164.59 0.125 4 26.195
Xog ~107.92+810.09i 0.132 1 128.93
Xoo -69.61+18.948i 0.964 9 3.016
X -96.135+29.94i 0.954 8 4.765
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Fig.19  Spectrum comparison diagram of output voltage before and

after optimization of photovoltaic system parameters
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Fig.20 Comparison chart of power output before and after

optimization of photovoltaic system parameters
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