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Abstract: Improper setting of control parameters during low voltage ride-through (LVRT) in photovoltaic (PV) grid-
connected systems can easily cause their own disconnection, especially when large-scale PV grid connection exacerbates
the degree of power electronics in the power system, which can significantly reduce the transient stability of the system.
To improve the transient stability of the system, firstly, based on the operating mode of the PV grid-connected system
during voltage drop, vector plots are used to analyze the transient stability characteristics of the system during the
duration of the fault. Secondly, the single objective linear programming method is used to describe the absolute stability
interval of active current command under transient stability constraints, and based on this interval, the geometric
analysis method is used to determine the optimal interval of control parameters of the PV grid-connected system.
Finally, simulation analysis is conducted on the actual power grid structure of a certain region in Jiangxi Province to
verify the effectiveness of the proposed parameter optimization method in improving the transient stability of the system.
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Figure 1 PV grid connection structure
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Figure 2 Voltage response curve in grid connection

guidelines for new energy LVRT

A 2 AT H LVRT — 3650 8 3B BE B B 1
Shy A0 A 0 o B, 5 2 e ) e, 3R KOO I AR
WA MY LVRT 4% i 5% 0 xfE DL 7E 0L By B 1
A B BT SRy B 5 2 B BB, AR O I R e G T )
H, o0 g B, U0 8 2 LVRT 458 A 5 5 B B 111 2y il e
T BR B B, Rk i 8] 1, ik e G 4 A =X DT 48 L A7)
RITH LVRT $5 B =L

E P 35 S 39 18] SR B LVRT 5 1 3R w0 45
SE PR UL ) SR W, Dy R g o 2 PH B AR O R
G2 N T B4 D) AR IR T R, AT B el IR
WAR SR R G R AR A . Horh A )
WE N

=Ky wU,+ Ko pivIo (1)

A N D AE A s Koy 85 L T
(B IE AR G B A D i 3 R G Ko v N 5 OGROE
W 22 G54 Ui A ) H I R L O A O 0 T H R T
R Lo W) B A T H U (E 5 U Ol OB A TR
[FR(ERS

TG T H I AR AR O D U 18 Oy

i=—15x(0.9—1U,)

b, o TR AR A 5 Uy B 5 F R R A

(2)

1.3 HEFEHERGESRENES R

AR R S 3 ), 87 25 e 0 R B R ROE
B SO M R G H AR LT 2R R
SETE AR, G AR I 9 28 S8 A AL B 25 9 5 5
o T s R 3 [ 20 A R [l i () g 20 7 ARG oL TR
AT PR P BB A AR A B [R) 2 B B OB K
R4 TR S A O o U SR 2 A e i R B
i HEY PR AL AT DR L BR R LR AR S o IR AN, RIVEE BT A O
o 47 i 25 1 20 25 PR RE AT L B BEAL , (HR O AR IF M &
Giak et o N o B B A A7 A8 B8 7 1 i K 2R R
A TR T A B 220 O 16 42 1 45 20 25 R 1 1 R
$& T, ATE AL G — B RS 5 S A R A, DLt R
T AN 7] 28 UG AR I 9 28 G2 A ik e 45 252 0 ) 114 51 4
Mo PR AT AR DR (R

1) 220 HL i A B 3 A R, Bt Al O fE S D
i3 SRR TR R E

2) 2 YA B0 Bl AR 1, BIVBIURH BR BE HE A PR s
M 5E A7 I I F T B8 AR 67 A5 B 0T 52 BV B BRI

3) ELVRBR R e wl i AE AR E VL LN .

BT BRI, A Ak A 1 AT ST OB AR I R S
F R A 5 25 A B RS B N IR 3 s o K 3, UK
I 0 A TR MR E, 1o D AR 19 5% 48 52 3 M i
P VAL MR AL, Z, b O T 0 3 7 8 ) 58 258 A2 i 2k %
FETCHRAEL , i 0,73 530 o it v 30 AR A FREL B A
8 R JF M L He Ok e UGRI B A5 F, R 2K 1 U 2 ]
AT A 25

U/ 0° Zy/ 0, Up/—5

] v
It W 15
1./ 6, Zgrid
A -
P OER) B G
PR CHL )

B3 ERAMEBAXRGE T FRELRHER

Figure 3 A large signal equivalent circuit model for

PV grid connection system
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Figure 4 Initial system state after short circuit fault
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Figure 5 Synchronized stable state after system adjustment
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improving transient stability of system
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