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LVRT Dual-mode Switching Control Strategy of Grid-connected Inverter Under Weak Grid
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Abstract: With the increasing permeability of distributed generation, the grid becomes weaker and weaker. It
is very important to help the system achieve low voltage ride through (LVRT) when the grid voltage drops under
weak grid. Aiming at a series of problems such as over-current, voltage collapse and system oscillation caused by
the drop of grid voltage under weak grid, a control strategy of LVRT dual-mode switching for grid-connected
inverter was proposed. When the grid voltage was in the range of 0.7~1.0 (per unit) , the constant AC voltage
control mode was adopted; when the grid voltage was in the range of 0~0.7 (per unit) , the constant reactive current
control mode was adopted. In addition, to solve the problem of system oscillation during voltage recovery, the
active current ramp control was proposed during voltage recovery. Finally, dual-mode switching control strategy
was simulated in Matlab to verify the feasibility of the control strategy.
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Fig.3 DC side voltage waveform controlled

by constant AC voltage(D=0.2)
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i 4 4H)
s

1.(F
=
W

b3 £ AH)
&
-

-1.51
-2.0

2.0 25 3.0 35 4.0 4.5 5.0 5.5
t/s

P18 5 TGy e 45 il A A9 0 L JE% e 37 o
5 qHhor %Y (D=0.5)

Fig.8 d-axis and g-axis component waveforms of bridge

I, (b

arm side inductance current controlled by constant

reactive current(D=0.5)

Z4H)
IS
>

Sy SISO

7D
=

ILAI(*

b1 £ AH)
&
wn O

2.0 259 3.0 ) 4.0 4.5 5.0 5.5
t/s

19 ANIEAT Dy HL ARk B ) 180 R 00 e bt 3 of
5 ¢Hhor %Y (D=0.5)

Fig.9 d-axis and g-axis component waveforms of bridge

1,(h

arm side inductance current without active power

current ramp control (D=0.5)

W [ "W:‘M‘ i ‘“‘M‘ fi ‘H‘H‘h I \NWM Nu\;\“‘“‘\l‘)lﬂi‘\ \1\ L T I

w}}ih‘uuwvlwwlw\\\hﬁwM i \M\\u ) \M} “\q i “‘ M\)u.m}\\}m AN W A M,HWM W ‘\ww B

P10 5 o L G ] 4 0 000 s i T 5 HUE O (D=0.5)
Fig.10  Grid connected voltage and current waveforms

controlled by constant reactive current(D=0.5)

17



WA AR 20235F 534 7

3,5 B3 T R M i E B LVRT AR X I #e 42 4] Fok

LT T

CHE I 4 thabibbibHIY

BEbR b b S EMI B B b

< ‘ WWWWWWWWMWWW

i

t/s
LT A8 I o s 1 ) O I A5 R, o 5 AL B (D=0.5)

Fig.11 ~ Grid connected voltage and current waveforms

controlled by constant AC voltage(D=0.5)

FE W IR ME , REERES, B BoA i int &t
Wbl e A8 m R R E M. K10 5& 11
X H AT AT 7 H S Bk T R E BRI s T B L AL
P55 1] HU A 52 i L A4S ) LA 5 Y S B L s
ZFHARE )

g5 BTk, 1 P08 4 LVRT AURE X D) 48 45
il S 1 RE 5 A A5CTHS Bl 28 0 S AIC H e 2, O L
2w T RGRRE M A T R A R

4 ZEw

AR SCAER X 55 T D HL R ks G R Y 0
M RGAR DG — RG], B2 I AR g
LVRT SR V) 8 1 42 1) 56 W, o) 32 42 o] 54 s ik
TR AT 5 05 FLRAIE , e L TS 4538 0 T

1) 55 9T H o B R A S [ R B ) kP st
JF AR 2 LVRT U U4 (1) 48 1] SR i RE A5 A
ROIH /N R GEAR T, BRAIE T ) H 90 7 0 3 PR Y
B4 T LA By e o H PR A

2) R 52 4 1) >R FH A S P g sk e A o
A Uy H e A HeRbR AR A ) F A R R
W 202 A2 PR SE , AR T Rk %
[, $E i T R G RRE

Sk

(1] SARE AP S, T FL 55 . 55 8 MR BEFA0TAH IR D T I A5 4
/NI B [ 26 R A3 A (0. R A AL TR AR 4, 2021, 41
(1):98-108,401.

HU Qi,FU Lijun, MA Fan, et al. Small signal synchronizing sta-
bility analysis of PLL-based VSC connected to weak AC grid[J].
Proceedings of the CSEE,2021,41(1):98-108,401.

[2] EF& KRB 2R 45 OB XU L Y R 00 R A543 1 R 55 1)
BATRES I B RGOS S, 2017,45(13) : 85—
90.

18

WANG Lei, ZHANG Chen, LI Zheng, et al. Virtual synchro-
nous generator control for DFIG wind turbines and its operation
characteristics in weak grid[J]. Power System Protection and
Control,2017,45(13) : 85-90.

[3] ZEWA, a4, SORERE 45 55 HL I T T IR BELT I 3 1 A 3L
AT I REE 72 i S m (1] K PHIAE=741E, 2021,42(7) :86-93.
LI Ming, ZHANG Xing, GUO Zixuan, et al. Grid impedance
adaption dual mode grid-connected stability control strategy in
a weak grid[J]. Acta Energiae Solaris Sinica,2021,42(7) : 86—
93.

[4] Committee D. IEEE guide for planning DC links terminating at
AC locations having low short-circuit capacities: 1204—1997
[S]. New York:IEEE, 1997.

[5] FEHE, RILEHS, PIEAF, 45 . 555 oL 100 o fF ol T 2 s o SR g 3

O BB KUK BT #a Ty A S ki, 2020, 40
(9):50-58.
YUAN Hui, SONG Xiaozhe, SUN Fushou, et al. Analysis of
LVRT control strategy-oriented DFIG instability mechanism in
weak grid[]J]. Electric Power Automation Equipment, 2020, 40
(9):50-58.

[6]  FIHT, LB . A5 KL 2R GEA L s 2 i A 0K 5 92 ol SR i
[J]. H5A%501,2017,47(11) :50-54.

WANG Guixin, SI Xinfang. Joint control strategy for low voltage
ride through in doubly fed wind power system[]]. Electric Drive
2017,47(11) :50-54.

[7] GATAVI E, HELLANY A, NAGRIAL M, et al. An integrated
reactive power control strategy for improving low voltage ride-
through capability[J]. Chinese Journal of Electrical Enginee-
ring,2019,5(4) : 1-14.

(8] EhMIA SR AJT . BT T AR BILEL A DFIG I HL IR 57 B 4%
Tl SEwE ). B 51%3h,2020,50(6) :66-71.

MA Zhousheng, ZHANG Fating. Low voltage ride through con-
trol strategy of doubly fed induction generator based on stator
series impedance[]]. Electric Drive,2020,50(6) :66-71.

[9] BH:ZE, Ei4E, T, 45 I Bk T S5 XU LA &t

2 SR 1 (D). L O R M H A Bl ik i, 2020, 32
(10):111-116.
YIN Guiliang, WANG Hailun, WANG Shuo, et al. Improvement
of vector control strategy for double-fed wind turbine under grid
voltage drop[J]. Proceedings of the CSU-EPSA ,2020,32(10) :
111-116.

[10] NIE Xiong, XIE Yunxiang, CHEN Bing, et al. A low voltage
ride through strategy for three-phase distributed generation in-
verters during voltage sags[C]//2016 IEEE 8th International
Power Electronics and Motion Control Conference, 2016: 933~
938.

[11] 222 RS, R R 5 . USRI 454 Ik e 2
SR L)]. i LR ,2017,43(6) :2062-2068.

JIANG Huilan, LI Tianpeng, WU Yuzhang. Integrated strategy
for low voltage ride through of doubly-fed induction generator

[J]. High Voltage Engineering,2017,43(6) :2062-2068.
(F#%48T)



wAAES) 20235 H 53K HTH

EILE,F RIS e R R BT 8 AR MR A

sponse and ladder-type carbon trading mechanism[J]. Procee-
dings of the CSU-EPSA,2022,34(5) :87-95,101.

[15] ARBE AL, ST B, 0PI e . 5 S ) 1 2 5 i, ) P A 1 S AR 28
s PEAR 7 I P R L T, 2022,55(10) 1 170-177.
DAI Xianzhong, HAN Xinyang, JIN Xiaoling. Cost-benefit as-
sessment method for demand response participation in power
balance[J]. Electric Power,2022,55(10):170-177.

[16] BSCHR, XE I, 2R 55 0k B AR T 3% P2G 5575 R Wi 1z
LR eI R G RUR Al (7] FB I 54838, 2022,59(11) : 8~
17.
HUANG Wenxuan, LIU Daobing, LI Shichun, et al. Two-level
optimization of integrated energy system with P2G and demand
response under dual carbon objective[]]. Electrical Measure-
ment & Instrumentation,2022,59(11):8-17.

[17] EARHE XU A1, 45 R 65 3 BE A 5 R B 5 1 52
f el DX 25 5 il VR 2 F 0 BE D). LI 45 ) 3R L 2022, 59(11)
1-7.
WANG Shiju, LIU Tianqgi, HE Chuan, et al. Comfort demand re-

sponse and carbon trading based comprehensive energy eco-

nomic dispatching in industrial parks[J]. Electrical Measure-

ment & Instrumentation,2022,59(11):1-7.

(18] 28, S L, AR A, 25 . A T35 38 SR mi 1oz A S A I

2 LG BEIR R S SRm (], b L LA AR
2021,41(4):1307-1321,1538.

LI Peng, WU Difan, LI Yuwei, et al. Optimal dispatch of multi-
microgrids integrated energy system based on integrated de-
mand response and stackelberg game[]]. Proceedings of the

CSEE,2021,41(4):1307-1321,1538.

[19] TR, 5KMS , A7 i, 45 T Do SR e 2 B4 25 RE R 2R 58 22 Ik

fi] RORE A A 8 B2 0. W D FR 48 O A Bk 3R L 2020, 32
(11):35-42.
YIN Shuo, ZHANG Peng, YANG Meng, et al. Multi-time scale
optimal scheduling of integrated energy systems considering de-
mand-side response[J]. Proceedings of the CSU-EPSA , 2020, 32
(11):35-42.

Wk H 4. 2022-03-06
ks H 19 :2022-03-17

3333333IIIIIIIIIIIFIIFIIFIIFIIFIIFIIFIIFIIBIIFIIBIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIFIIIIIIFIIFIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIBD

(E#EF18T)
[12] SHANG L, LI P, LI Z. Low voltage ride through control method

of photovoltaic grid-connected inverter based on model current
predictive control[C]//2018 Chinese Control and Decision Con-
ference (CCDC),2018:5209-5214.

[13] 2280 F AR, DI, 45 | B8 - FL IR o mi i s o 1

XU A5 AT e v LA H P 2 A2 5 2 TSRO [, e HL
HiAR,2021,47(1):198-204.
JIANG Huilan, WANG Shaohui, JIA Yangi, et al. Low-voltage
ride-through compound control strategy of doubly-fed induction
generator based on stator current differential feedforward con-
trol [J]. High Voltage Engineering,2021,47(1) : 198-204.

[14] PAENES , EHOUR . 2ET Crowbar 53 1 HL 25 A XUis XUMLAIG o T
TERREE G RS ) . B M AR, 2018,42(7) :2089-2095.
SUN Liling, WANG Yanjuan. LV ride through control strategy
of doubly fed induction generator based on Crowbar series ca-
pacitor[J]. Power System Technology,2018,42(7) :2089-2095.

[15] e, 22 )UK A, 45 . 418 o L RR UL HL T 2

48

TIPS )]. B R GRS, 2017,45(6) :62-67.
ZHANG Qian, LI Fengting, JJANG Yongmei, et al. Comprehen-
sive control strategy for improving low-voltage ride-through ca-
pability of permanent magnet synchronous generator[J]. Power

System Protection and Control ,2017,45(6) : 62-67.

[16] WEISE B. Impact of K-factor and active current reduction du-

ring fault-ride-through of generating units connected via voltage-
sourced converters on power system stability[J]. IET Renewable

Power Generation,2015,9(1) :25-36.

[17] BB, £ 24 W LA, 45 LCL BT W3 A8 &3 4 R HoR

[M]. JEaT B A, 2015.

RUAN Xinbo, WANG Xuehua, PAN Donghua, et al. Control
technology of LCL grid connected inverter[M]. Beijing: Science
Press,2015.

Wk H 1:2021-11-08
&k H 1. 2022-02-14





