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Abstract

In order to better avoid the grid disconnection caused by the grid faults of new energy power plants,
verify the high and low voltage ride-through capability of photovoltaic power plants, and obtain
accurate model control parameters, this paper proposes a key parameter identification method for
photovoltaic power plants based on high and low voltage ride-through test measurement data, con-
sidering the characteristics of the entire fault ride-through process. Based on the measured data, a
BPA model of the photovoltaic power plant is established. By conducting sensitivity analysis on the
model parameters, key identification parameters are determined. A photovoltaic power plant model
identification method based on an improved Salp Swarm Algorithm (SSA) with multiple strategies
is proposed. The method continuously optimizes and updates the parameters to be identified and
performs transient stability calculations. The error between the output of the simulation model and
the measured data is calculated to obtain accurate model parameters for the photovoltaic power
plant. This method is applied to the grid performance testing of an actual photovoltaic power plant
in Guizhou, verifying the high and low voltage ride-through capability of the power plant under dif-
ferent operating conditions and obtaining accurate control parameters. The results show that the
proposed parameter identification method can accurately identify the key parameters of high and
low voltage ride-through under different operating conditions, and the error between the simula-
tion and measured data meets the technical requirements of relevant standards, making it suitable
for practical engineering calculations.
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Figure 1. Wiring diagram for high and low voltage ride through test
E 1 &, KBEEFERIENHELE

DOI: 10.12677/mos.2025.141008 76 e RSE TR


https://doi.org/10.12677/mos.2025.141008

G AF

Figure 2. High and low voltage ride through test wiring and on-site
testing diagram
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Figure 3. Requirements for high and low voltage ride through of photovoltaic power gen-
eration units
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Figure 4. BPA based voltage ride through model for photovoltaic power
plants

B 4. T BPA SR Uk R R ZF AR R

3.2. HMHNSHNTE

I BPA SRR AL A BT A by KOG AR F s B AE B, i Se AT 28 T R AT
PLANHE R 2 B R RS BB = [16] o FFFR RS EUN IR S At 28000 R BUE #EAT 00, (S 80%
P8 B R AE TN AT R G AR AL, RIS H B0 RO i, a0 N R

f(tX, %+ A % )= T (8%, X, %)

~ f(t X, %0, X,)
PXi - Aix (1)

A Py, RE MRS E x, R x, AR | MRS VI, Ax 5 | MRS E0
A fONAREWINECX B EEBERIIR); t 0B R4 RS 5 Hr 45 Bmf e R iR S 40
T 1:

Table 1. Key identification parameters

=1 XEPHASYK

ZH 4 SHE
() A Dy B B A i IP-SET1
IR () % G5 R 5 A D RSB EL i D 2 OR45 Ik T (5 38 TDELAY
1R (m) 7 A DS B4R 18 IP-SET2
R % 5 A DITEH Dh & LTt IP-RATE
PRI [E (s) TP
TR R E Q-RATE

HINMEPERS AL E, B S SR B R AR S5, I BPA A% dat A swi SCIFREAT
FRHE, R S SHERAHERE, HAPREEI T 5 R,

m

DOI: 10.12677/mos.2025.141008 78 e RSE TR


https://doi.org/10.12677/mos.2025.141008

G AF

R E S H IR FREFHHR
itae S8

v v

PSDBPAYEIR % AL & SR A

T

W ERHE AR
3ctF 3cff SR

|

SHE1/0 gi BIENS

YRS

| SEARESE
Bt E X —

Figure 5. Identification principle block diagram
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Figure 7. Comparison between simulated and actual waveforms of identification results
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Figure 8. Verification results of identification model
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Table 4. Algorithm parameter settings

* 4 BIEBHORE

CATS ZHRE
WOA b=1
SOA a=2
GWO n.r,€[01], amx =2, amin=0
SSA Cimax = 2, C1min =0
RDSSA A(l) = e72001)
CASSA Ws = 0.9, We = 0.4, Per = 0.3, Xcraziness = 0.0001
ISSA

Cimax = 2, Cimin =0, W0 =0.8, w1 = 0.4

Table 5. Results of 30 tests of 7 algorithms under two working conditions
F2 5. 7 MECEEFF LR TOMHR 30 RALESR

T Bk LA T fE &N FriEZE
WOA 4.34E-91 1.30E-82 3.54E-81 6.46E-82
SOA 8.22E-16 6.57E-14 4.88E-13 9.50E-14
GWO 1.78E-28 1.13E-27 4.41E-27 9.04E-28
1 SSA 1.65E-01 1.46E+00 3.53E+00 9.62E-01
RDSSA 2.16E-28 4.20E-26 4.13E-25 7.64E-26
CASSA 3.35E-35 3.76E-35 4.14E-35 2.00E-36
ISSA 1.01E-185 9.95E-174 1.75E-172 0.00E+00
WOA 1.40E-03 1.21E-02 5.04E-02 1.06E-02
SOA 1.41E-01 3.22E-01 7.95E-01 1.39E-01
GWO 1.35E-02 4.77E-02 1.20E-01 2.85E-02
2 SSA 1.08E+00 6.39E+00 1.50E+01 3.27E+00
RDSSA 4.61E-08 2.03E-04 0.0032 5.77E-04
CASSA 5.19E-08 1.60E-03 4.46E-02 8.10E-03
ISSA 2.55E-10 1.75E-07 5.27E-07 1.28E-07

_______

il K
Y

_—— -

300 400

Tit—

500 600

700 800 100 200 300 400

TH=

Figure 9. Convergence chart of comparison curves for various algorithms
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