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Adaptive equivalent modeling method for photovoltaic grid-connected systems
based on an RBF neural network

ZHANG Shu, CHEN Hao, XIAO Xianyong
(Sichuan University, Chengdu 610000, China)

Abstract: There is a problem that the PV grid-connected system model in the generalized load modeling is difficult to
adapt to the dynamic response of different inverter control and frequency disturbance. Thus this paper proposes an
adaptive equivalent modeling method for a PV grid-connected system based on a radial basis function (RBF) neural
network. First, the detection criteria of response waveforms of different control strategies of photovoltaic grid-connected
inverters are established. Second, an RBF neural network model is constructed with voltage and frequency disturbances as
input and active and reactive power as output. Finally, a photovoltaic grid-connected system model is built in
Matlab/Simulink and connected to the IEEE14 node distribution network for simulation verification. The results indicate
that the constructed adaptive equivalent model can effectively identify the types of voltage and frequency control, active
and reactive power control, and droop control strategies, and can accurately reflect the dynamic response characteristics of
the photovoltaic grid-connected system’s active and reactive power under different voltage and frequency disturbances.
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Table Al Load parameter

Gl s  HENBESLKY  AUIHRAW BT/ kvar  EEBTAATLE%  RSEHLEE % R R X, X, X,
L, 10 20 16 80 20 0.046  0.02 0.3 0.12 3.5
Ls 10 40 27 80 20 0.046 0.02 0.3 0.12 3.5
Ly 10 10 9 50 50 0.046 0.02 0.3 0.12 3.5
Ls 10 20 8 100 0 — — — — —
L 10 30 15 80 20 0.046 0.02 0.3 0.12 3.5
L, 10 15 12 80 20 0.046 0.02 0.3 0.12 3.5
Lg 10 10 6 100 0 — — — — —
Lo 10 45 20 100 0 — — — — —
Lio 10 6 1 100 0 — — — — —
Ly 10 10 9 50 50 0.046 0.02 0.3 0.12 3.5
Lix 10 10 7 80 20 0.046 0.02 0.3 0.12 3.5
Lis 10 10 9 100 0 — — — — —
L4 10 21 10 100 0 — — — — —
RA2 RRANRGESH
Table A2 Parameters of photovoltaic grid-connected system
otk N ESEH KV i 75 H I D# kW T kvar

PV,. PV,. PV4. PVs 10 VT $H 34 0

PVs. PV PVg. PVip. PV33 10 PQ #i#l 25 0

PVs. PVo. PVy. PVy . PV 10 Droop %l 18 0

Sk LIU Kezhen, CHEN Xueou, CHEN Leidan, et al.
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