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Abstract: Aiming at the low voltage ride through (LVRT) problem of the combined grid-connected system
with new energy—energy storage under the control of the grid-forming converter, an additional voltage limiter
control scheme based on the traditional LVRT was proposed. Firstly, the shortcomings of the traditional LVRT
strategy based on current limitation was analyzed. When the fault duration is long, only setting current limitation
would easily lead to synchronization instability. Then, an improved LVRT strategy with additional voltage limiter
was proposed to suppress the fault current under a longer time scale and improve the synchronization stability under
the fault. Finally, a simulation model of new energy—energy storage combined grid system was built in Matlab/
Simulink to validate the proposed scheme. The experimental results show that the proposed scheme can ensure that
the new energy—energy storage combined grid-connected system not be taken off-grid during the three-phase
symmetrical sag fault,and effectively improved the synchronization stability of the system during the fault.

Key words: grid-forming converter; new energy—energy storage; low voltage ride through (LVRT) ; voltage
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Fig.1 New energy—energy storage combined grid topology
1.2 IR BRI R R

AR X8 I 0 T R U5 1 ALY g 42 o R s AT
T IETJER R D AR ) R A A 2,
PR G BRY, Hrh ds A Dy YR fTE ) V)%
THE A - R AR | JC ) — 8 He 42 ] LA K R 42
BELT I 5 #2161 5 53 — 1> a2 H S I8 U 4% (voltage
source COI’IVGI‘tGI‘,VSC)%%U s @?ﬁlﬂ‘]%ﬁ%mrﬂ%ﬁ
il 4% | A1 FR HL I P BR A5 ] A DL K& SPWM il i #
3o Kb PR T R AR SE R AN IR 2 B R

R L b R, L,

AIERT, gy g

AC

,,,,,,,,,,

2 1 O
il U,

P2 e T SR g
Fig.2  Grid-forming control strategy
P Pl 2 SR A IR A il i FH LA 52 D £ 6
IS L L I [ A ] e oA 2 o) <52 B 64 2 2 ¢
i 1 5 0 B A R B S R T I AL () B 42 o)
59



BAEF 2024F F54K FTH

FRAEAR 5 M Y AT AR UR B AR IR B M A 4L LVRT 424 s AF 2

Te T Dy A&k A SCHEE I . it i e T8
] i g A5 3 1 L B 285 K APLBE BT A e
AR S I 0 B R 0, A B
PR TS R P P4 o 2R 8 2 v, DA T A BB RE U -
i RE AR S H WL 0,0 10, 2000 HL TR AP IR 4R
S22 H % u,m,,umq,EE'i}ﬁé'%ﬁ Park J 75 i f5
B = A E S HAE s Uprags e I A B SPWM A
Hil 15, K I W AL e dv iz A o Pl ool oh A
HP R S 45 P TR R T

Ay o) 2 7L e 25 4 o D R il A SRR S R
(point of common coupling, PCC) H, H& Fl1AZ 4 2% i
H HL T 22 ] A PR 28 DR o e A I B K 1 o
Fic Ak E£0°, PCC 3 i H ik U, £ -6, IF Z i U
W gs AR BH R, B4 X, =joL.. W PCC AL HYA TN
EFNTCH I AEAT R MR

EU, |
P = sind (1)
f
E* EU
=—- ’ cosd (2)
X X

s E gk i AU 5 U, 9 PCC S HL AT 3L
(B X UB I T .6 I A
H T A T E20° VD TR (L, P g o) 22
L0 s K 1 IS0 s 1 T
b (D) AN (2) g5 H Y DI R DL v ok
P, R AR
U,

]gd Zysinﬁ (3)
f
E U,
I, =——-—
@S X T X coso (4)

A O 7R A 2 T D AR A D TR P A
R B, BRI AT DR =X (1) et T fa &5 H 4
3 (2) AT, oY) V)5 52 i th B R E RN ) #1852
M) 17 R4 O 78 AR 4 25 it 1) A T F R IS T F
AR5 PCCHL U, A7 ¢, [Al i 2 s B e 7 151 2
ST 7R (0 EL R EL U, PRI, A X A ) R A 46 g
fi H A D AN G F A T RR A
2 AR —AEERERA ST M R4 LVRT

3 H) Rk
21 REHEIRREIKRE

AR X G 35 H 3 B 1 4 IG5 i O
W HEAT A 21 AR 5 S B 3 R

H Pl 3 AT 260, A1 RS 2 1 G s A L R 4 o
SN R B T BRI iy 1,00 R TAEG AR

60

v AC
«[__ | pC c, $ U b
stz T A
SPWM | (5 ;. i fdiing
Ul Uneer
abg by
dgq

1
,,,,,

i E,
..... ma i o T
: Pl

SIS

" i

f‘%-‘?}JllL‘ﬁUL(\:fl‘J'Uiﬁilil‘lﬂi'] 0
B3 sl e R vt IR T 5 o I s il

Fig.3  Grid-forming control with conventional current limit
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Fig.5 Grid-forming control stategy with improvement current limit
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