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Abstract: The grid-forming(GFM) converter is one of the main components of high-permeability power electronic
equipment, and its fault ride-through(FRT) capability is an important basis for ensuring the stable operation of a power
system with a high degree of power electronics. On this basis, an FRT strategy for GFM converter is proposed, which
not only considers the hardware constraints(i.e., current constraints) of the converter, but also can keep it running in
protected mode under symmetric and asymmetric faults. First, the FRT-related problem of the GFM converter is
analyzed in detail. Then, an appropriate FRT model and the corresponding control method are established. Finally, the
effectiveness of the proposed method was verified by power-hardware-in-the-loop simulation and experiment. Results
show that compared with a grid-following converter, the proposed control method can guarantee the instantaneous
injection of reactive current when the GFM converter fails to prevent the overcurrent problem, and the GFM converter
can still operate fault-tolerant under serious fault conditions.

Key words: Grid-forming(GFM) converter; current constraint; fault ride-through(FRT); hardware-in-the-loop

HL W B P GFL(grid-following )48 #e i /E Ny

WimHH: 2021-12-13; fEEIHHA: 2022-05-05; RAHH:
2022-05-24; M#EHXEHA: 2022-08-19

EEWHE: W5 AR XPHEOCH B H (2019GG373)
This work is supported by Science and Technology Research
Project of Inner Mongolia Autonomous Region under the grant
2019GG373

CIEGE=N R WSRO ST I ERTIE |y WL N e S SRR S R
MY Rt , 5Z2H, BEMIER GFM
(grid-forming) 84 % S I HPTHL R A, HIL, @
I N O s IR (AR, RS2 AT
R W MAER, s Ea T
A S AR T H = il BRSO, SRS
TEATCY AL 3 A S e R e R RV I b



174 i, b

E 4 %22 %

I AEJIfE GFM ASHdS 7Ry L T GFL A8 Hfe
W, (A F Y GFM ZE i it B s, 4t
XFIE IR, SCHR[6- 1018 H T GFM A8 4 g (14 i e 2
it FRT(fault ride-through)¥& il 5k, KZ(EIE T
X PRI Y S5 BT ) T 5 S th GEML )
S NG T Rk o S WY et e R [
iE . AP & A R R HEN], {H GFM 72
B AE B AT 4 T WV 1 R e A

bR T LR, GFM AR asid b R g S At
FE  INAMIEIRZ BT AR B A FH K i IS w5 P
I EAEAR DGR, AR A Sk T R B S A T
GFM ZSHfedsiy FRT SHg, SRIMIX AT = %f
GFM 7B g 7E B RIS T TR R A BT,
SR TR AR S B, DABT IR ANEROE R,
SCHER[10-1112R FH 0 g ke Jy 58 S A A 0 380 v, o g e
Je S P O A R, SRR 0 3 R
FHEIRRA ] 0] B PT 42 1) 2 ke S 3 24 174 H it iR
1l A IHR SR FH 3 2 A AR A i S b T 50 A i
MG o MR T S B RRATT S8 2 M B AU, B
RS LT ARBE PR B B e dn 2 5 U s, LAk 6™
At R R ST ERIELEPL vSM
(virtual synchronous machine)FRT M [ 57
CLAESCHR[14] PR H o SCRR(1S10HT T [l 2 Rk H
LA B H AR RS R R RYE, B R ff s
25 A U ) A, SRR AS S A e A Sk
ANTENFNEATC s SCHR[16-17 AR 42 1) S B00h 4o
R FRE X R, o 5 5 | B 194 [+] 25 e Dl 10 06 D 6 A 7
T AT SCHR[18]4: H — H A 21 etk
A, 7 RITE R H AR R B i AR
il g SRR, AR T R BT A R S
Ui, JFBCE A AT R BOE [, DAL R
0, EIHE Dy R SR i X LR A 5 SCHER[19140F
G2 T AR PR R T GFM 284219 FRT FIHE 3
FRA, PEASKIRRECR & AR R, 51T 5575 %
B, A4S 1A T U R R TR R AU Y
LHHIT, RINHACEIE TIEFINEA, AFEH
PO U], BIDHE AN Xof R e I 40 1) 5 2 0 A B )
LI

P S i, ST P OO S S ) A 8 g 4 L O PR
AN, P T 1 RS T GFM A g FRT 42
ISR o %75 SAVFESRERT . L RSB
UL HITA (e, B kIR AR E PR DS, ()
P A 480 g P A PR A PR AU BRI (EL AR o

1 WEET GFM TizEH 174514

GFM 7548 1 GFL AR #2857 HL I [ ) )52
IR R 2E 0, i 1 FoR., B 1o
s Z N TRASBHT: I WA s Ve
NAETAR IR s Z MBS V, WA 1, A
LI

GFLAE #e85

Ve

—O—
}—t“_—N)—
|

[
5

(a)GFLfi4k

— 7

N 7

e
Ig g

(d)GFMXY H [0 W R AR A0 4 S AH
B 1 GFL TR GFM TR r— L4544
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Fig. 2 Block diagram of proposed FRT control strategy
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