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Abstract: The stability of the intermediate DC-bus voltage of
the two-stage photovoltaic inverter is crucial for its good power
generating quality and long-term operation. The power
generation of photovoltaic inverters is easily affected by
environmental factors such as the strength of illumination and
temperature, and this power fluctuation can cause significant
disturbance on the DC-bus voltage. In order to improve the
disturbance resistance of the DC-bus voltage and the control
performance of the inverter, a photovoltaic inverter bus
voltage control strategy based on improved first-order linear
active disturbance rejection control ( LADRC) is proposed.
The voltage outer loop controller in the dual loop control of the
inverter is designed by using improved first-order LADRC.
On the basis of the traditional LADRC linear extended state
observer, the system control component in the expression of
the state variable is removed, so that the observation error
equation of the state variable only contains error components
related to the system input, which reduces the observation
error of the state variable. A new state variable is added and
the system control quantity of the previous control cycle is
introduced, and total disturbance is re-estimated and
compensated based on the total disturbance expression. The
control performance of improved LADRC is analyzed in the
frequency domain. Compared with the traditional LADRC,
the improved LADRC has an increased system bandwidth,
enhanced dynamic tracking ability, and smaller disturbance
gain in the mid to low frequency range. Simulation and
experiments show that the improved LADRC has a shorter
regulating time, better system dynamic performance, and the

disturbance resistance ability of DC-bus voltage is enhanced.
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Fig.1 Structure of photovoltaic grid-connected inverter
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Fig.2 Control block diagram of photovoltaic inverter
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Bus Voltage Control of Photovoltaic Inverter Based on Improved
First-Order LADRC
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frequency domain analysis

In response to the global trend of climate
the

gradually transitioning from fossil fuels to renewable

change,, investment in energy systems is
energy, and solar plays a significant role in the
energy market. The photovoltaic inverter is the grid
connection interface for the photovoltaic array, and
its stable operation and excellent control performance
can ensure good photovoltaic power generating
quality. Due to the uncertainty of photovoltaic power
generation, fluctuations in photovoltaic power
generation can cause significant disturbances in the
DC-bus voltage.

In order to improve the disturbance resistance of
the DC-bus voltage and the control performance of
the inverter, a photovoltaic inverter bus voltage
control strategy based on improved first-order linear
active disturbance rejection control ( LADRC) is
proposed. Firstly, the voltage outer loop controller is
designed by traditional LADRC.

Secondly, on the basis of traditional linear
extended state observer ( LESO ), improvements
are made to it. The system control component in
the expression of the state variable is removed, so
that the observation error equation of the state
variable only contains error components related to
the system input, which reduces the observation
error of the state variable. A new state variable is
added and the system control quantity of the
previous control cycle is introduced, and total
disturbance is re-estimated and compensated based

The block
diagram of first-order improved LADRC structure is

on the total disturbance expression.

shown in Fig.1.

Finally, the control performance of improved
LADRC is analyzed in the frequency domain.
Compared with the traditional LADRC, the improved
LADRC has

enhanced dynamic tracking ability,

an increased system bandwidth,
and smaller

disturbance gain in the mid to low frequency range.

Fig.1 Block diagram of first-order improved
LADRC structure

In order to verify the effectiveness of the
proposed improved LADRC strategy, simulations and
experiments are conducted on both the traditional

LADRC and improved LADRC The

experimental results of DC-bus voltage when solar

strategies.

irradiance changes are shown in Tab.1. Simulation
and experiments show that the improved LADRC has
a shorter regulating time, better system dynamic
performance, and the disturbance resistance ability
of DC-bus voltage is enhanced.

Tab.1 The experimental results of DC-bus voltage

when solar irradiance changes

Overshoot/% Regulating time/ms
Disturbance type ~ Traditional Improved Traditional Improved
LADRC  LADRC LADRC LADRC
Decrease solar irradiance 10.62 9.46 28 13
Increase solar irradiance ~ 8.15 6.62 33 11

S1
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