$50% F2
202241 H 16 H

@ HERmP B A

Power System Protection and Control

Vol.50 No.2
Jan. 16, 2022

DOI: 10.19783/j.cnki.pspc.210422

T REMR RS IR E IR & B R

SRS

W@HR, £, MAW, LHF

FratREH AGBEREEERT (e h k%), dbx 102206)

A il O R G R LA BN S B A S R, N T RO B i S R i R A
#F SRS DIRE . BRI LA R R ] SRR R DR i R g, LG TR B e
PRI o Fe T2 IR {6 P S5 T AR U (K077 325 0 M R SR il i A I DA B D) i 1 2 )20 1
M E M R SRV IR 2R o FESLIER 1, RAEAE S BRI 20 v IS BRVEREE . R 2 2 2 40 S
BUAHI LG, B> REEE R ZO R SR E TR . DI FAEM, FHRITVER A RO SR SECHOUIR R B &
GRErASTAE MR, BAE 7 ER S AT A IER P

KR OBIRARSE BRG] RABET ;. BUR, SR

Transient stability analysis of a photovoltaic generation system considering virtual inertia
control and low voltage ride-through

TIAN Yuguo, WANG Tong, XING Qipeng, WANG Zengping
(State Key Laboratory for Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: To meet more requirements of a photovoltaic generation system with the increase of installed capacity, virtual
inertia control and low voltage ride-through are added to enable the system to have frequency and voltage regulation.
Given a photovoltaic generation system with virtual inertia control and low voltage ride-through, an extended nonlinear
model of phase locked loop (PLL) is established for transient analysis. Based on the model, an equal area criterion is used
to analyze the transient synchronization process of the system before a fault, when a fault occurs and after fault removal,
s0 as to determine the factors affecting system stability. Then the equal area criterion is used to analyze the influence of
voltage sag depth, virtual inertia controller parameters, phase locked loop proportional coefficient and integral coefficient
on the transient stability of the photovoltaic system. Simulation results show that the proposed method can effectively
analyze the influence of various parameters on the synchronization process of a photovoltaic power generation system,
and verify the correctness of the theoretical analysis.
This work is supported by the Key Project of National Natural Science Foundation of China (No. 51637005).
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Fig. 1 Equivalent model of photovoltaic generation system
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Fig. 2 Mathematical model for PLL
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Fig. 3 Low-voltage ride-through standards
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Fig. 4 Block diagram of virtual inertia control
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Fig. 5 Voltage drops to 0.3 p.u.
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Fig. 7 Illustration of the dynamic process
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Fig. 10 Influence of voltage drop on the stability of
photovoltaic system
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Fig. 11 Stability under different depth of voltage drop
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