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ABSTRACT: Determining the accurate fault control
parameters is the foundation for analyzing and calculating the
fault characteristics and protection configuration of grid-
forming (GFM) renewable energy. However, there exists the
coupling relationship between power outer loop and voltage
and current inner loop in GFM fault control loops, resulting in
inaccurate parameter values through unified identification. To
address this issue, this paper proposes a stepwise parameter
identification method based on time-sequence decoupling. This
method identifies the power outer-loop in stages based on the
control loop response time, and separately identifies the low
voltage ride through control and voltage and current inner loop
based on sensitivity analysis and parameter correlation
analysis. Additionally, a virtual impedance reactive power
equation is introduced to derive a virtual internal potential
calculation formula independent of measurements. Intelligent
algorithms are used to fit the output waveform, achieving
identification of the power outer loop and the voltage/current
inner loops. A semi-physical hardware in the loop testing
system is built based on the RTDS (Real Time Digital
Simulator) real-time simulation platform, demonstrating the
effectiveness of the proposed parameter identification method
Furthermore, the feasibility of the method is validated by using
recorded waveform data from a GFM artificial short-circuit test
conducted at the photovoltaic power station in Xinjiang.

KEY WORDS: grid-forming control; parameter identification;
parameter decoupling

FEE: RAIEM RIS H S 4, 2 (grid-forming,
GFM)T RIS M 2 AT T R R B B A S5t 4R

ESWBE: EHxHMNAMRAR R £ 5 H (4000-202356387A-
2-3-XG).

Science and Technology Project of State Grid Corporation of China
(4000-202356387A-2-3-XG).

T, ) PR 2R 4 1) P40 807 e b Y08 ) ) 2R DB B R FL 3 P9 30
SHMEIRE, G UERER N SEUE . 5% )
R, ZOCHR LT R 7 AR I 42 SRR T E
VI P 2 ) B e 7 B TR A [ 43 o BE IR Th 23R A0 3R, 2T R
JE 3 AT Je 2 B50RH S 43 BT ARG FRL R 2 R AN F R R P9 R
SRR, 5IN R BRBTIC T Th = )7 R A5 B Ao T 2 i)
R AT, R R AR A R ST T TR
AN AR 2 1 1) PRORD FL R FELOA S B R . 75 RTDS(real time
digital simulator) s i i ZLF & #5331 SePp Al AR A PR &
4t, WEH TR SR T A, RIRHMKFERT SRR
St A DX 280 N Tt e, ) R Sl 3 500 B P B 2 B
IR AT

KHEIR: MM SRR SEUER

0 3%

Fe 19 R4 3 E Y I 00 AR i e A A B ¢ LR
PR REE, A TR B SR R HL R R ) e
A LOE MR 59 AT 5, R BB RE N AR
B ) R G AR — Y SR, T
W) FHVETCFSRBUERFER], S8 3B,
HER 0 M BRI, 17 R B P B RS A D PR P 7 T
R AR R T T RSB A . (R, mERWRAT
) A 2R RE UL P A ) S MO R T i

FURT, 4280 2 H0 R 05 1 3 R X R R 7R 4% ]
T REIR FIR, LM A R AR B EA . BRI
PR 42 R Ay edss ) 7 R B T H 0
FERGIRZ MR R, BRI B2 2 B R i B
KA R B B PR AL B

i 7Y 18k RIS 18 0 R R DA KRR
JitEe SCHR[S-8JVEN BB IR 5 A 2 i k7
FEMTT LS HUAE L AR IR . STIR[9-111 M 2 1 43



9482 SR G I =< T 1 R B = S )

i 45 %

IRPHPURE Y, NS 5 10 & P USRI
SR IXRTTPAER I PN A5 BOE N\ e e B
WAE SO 7 5 RE R AR 0 38 70 2 BOC ik IR #ER
flE, (BN T BN B, ANE T E AL
sy 5.

5% 7R [ B R T A P A8 2% T Ak DA 15 7
WSH AL, R T AR RIS TR R S AL
AN SCHR[12-13] 4 HD0E i A A H P A1 B
ERIEARA RAA, AR S B LR R
G H. HERMEAEREEZ, X 5EHH% S
HR] OB PR AN . SCER[14-15]4R 4 R BUZ 7>
Pk 28k oy v REBUZ S BAR RS H £
AR R, 2% TR 2R R R BUE
SR E A E A BT IR, DOE A Sk
FHRE R BE S R RBESBAEAF s
DUNEUE M Z K, R RESZ IR = R U S MO RS
B, PR OL R A R AN HER . Dk, SC
WR[16-17]52 ti 2 T RBUZ W i) 73 B HRR S, 1B
S RHPR AR RS HAT I, TsE 4
AR R SR AT T

1A X TR e U 32 22 i\ 2 i AT, A7
TEA D) SR TCDDZ PRI A ARG A2 A L F IR
PRI RIS, R TR A ], g D 2 s 4% ) 2
=, MEXRAEMER, HEMABRBEANTTI
AN LI A ) R T R AR SC PR R G P R VA R
WMo TRy RS T R AR R, RS H R
YRR, X AT g AR, AR

H IR

A RE 2 LR A O, S BRI A5 R AU
S BRI R > D HER S HOT i, MR TR AME
FL S FLOAL P9 P AR 2 4 i 3 2 LR R R BE
o, PCEIEEUA 170D HRREEAE LSS 58 % H.
HER (1 bR 2 i 2 5

g3 b, ASSCRE R o R i e s o 2 B R
FRORBRIZ — ) 5, it o A Aol e 48 P ) ) 28357 e
PR IEHR IR S HO PR IS, ST AN
PR R AN [ X — P, SR N PR AR 7 RS
BOFRRTTIE, R i R X 0 B BOFRRAS [ 22
HSH. SINERHGTIC T DA T7 RS BIAMK T
SR TS s I B R U A
Pearson 2k R E7 5 34T T A S HUN R BUZ A
MRME, DDHRRASRSE, SEHL TR R
P S B HER

1 HWEHTHIBFARE R KB 4

SO TR g [0 R 428 ) 23 ] ER D 204030 L N AR
ICFAE IR, DRI OIEA Dy- ST
Di-HL 3, NER 9 Ha R FL P AR B L R R
T4 H R PR AR 4 2 I 45 5 1Y) LR 225 R A B4
ARSI R . A TR I B SRR
FAEEARNH 5 T EEH, ASCUAE AR
TN IS B B0 IR 2P R HL ML (virtual synchronous
generator, VSG)#EHIAM], I LR S¥EH6 0
K1 PR, BIERERAIE 4 A PLI R, 3
13 MRS R YRR, e Ea - %

0.38kV 35kV

IR

[T wEszme |
L - === - |‘

1 A B IZ I B RE IR FR R o FR B R R 4544

Fig. 1 Topology and control scheme of grid-forming control of renewable energy
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Fig. 8 Recorded data of voltage and
current at outlet side of inverter
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Fig. 9 Recorded current data and identification of waveform
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Fig. 10 Recording power data and
identification of waveform
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