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Nonlinear coordinated control strategy of large-scale photovoltaic power station
with energy storage and synchronous generator excitation
LIU Song',LI Xiaocong"*,CHEN Dengyi'

(1. College of Electrical Engineering,Guangxi University,Nanning 530004, China;
2. Guangxi Key Laboratory of Power System Optimization and Energy Technology,
Guangxi University, Nanning 530004, China)

Abstract: With the capacity and proportion of large-scale photovoltaic power station with energy storage
integrated to system increasing,the photovoltaic power station should have certain voltage and power regula-
tion ability to support the stable operation of the grid. The model of differential algebraic system for large-
scale photovoltaic power station with energy storage integrated to multi-machine power system is deduced,
and a nonlinear coordinated control strategy is proposed to improve the stability level of the system by
using the coordination of inverters for photovoltaic power station with energy storage and synchronous gene-
rator excitation. The strategy avoids the improper coordination caused by the separate design of different
controllers, and can control multiple indicators such as voltage and active power. Due to the application of
nonlinear design methods, the controller can be applied in a wide range and not limited to the vicinity of
the design point. The simulative results show that the designed controller can effectively improve the vol-
tage and power regulation ability of the system and ensure the safe and stable operation of the system.
Key words: large-scale photovoltaic power station; energy storage system; multi-objective holographic feed-

back control;nonlinear coordinated control;new energy power system
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Fig.Al Block diagram of MOHFCC
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Table Al Parameters of synchronous generator excitation controller
28 BdE | 2% B | 3% HdE | 28 Bl
k21 120 k31 100 k41 95 k51 8

kpp 1125 | ks 1056 | ki 1082 | ks, 100
kps 232 | ksz 240 | ks 236 | ks 21
A2 WA BRIEHIZH
Table A1l Parameters of inverter controller
S8 HdE | 8 B | 8 BdE | 3% BdE
K11 10.5 K13 9.5 ko1 9.5 ko3 10.0
kip 150 | kg 120 | kp, 145 | ky 135

=B
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Fig.B1 Dynamic response curve of G,
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Fig.B2 Dynamic response curve with PVB,
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