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Abstract: With the high proportion of new energy units
integrated into the power grid, the low inertia characteristic of
the power system become more and more significant, which
seriously affects the stability of the system operation. In order
to accurately estimate the inertia of new energy power grid in
actual operation slate, a new energy power system equivalent
inertia estimation method based on weighted recursive least
squares ( WRLS) -auto-regressive moving average exogenous
(ARMAX ) system identification is proposed. Firstly, a
general inertia analytical model of generator power-frequency
response characteristics under different disturbance conditions
is established with the generator as the object. Secondly, the
ARMAX model is established by taking the generator grid-
connected bus active power and frequency disturbances as
inputs and outputs. Considering that the actual power grid
operation process is jointly affected by both large and small
perturbations,  the  actual = measurement data s
heteroscedasticity, and the to-be-identified parameters in the
model are solved by WRLS. Then, the transfer function
model containing the inertia response in the identification
model is extracted, and the inertia time constant of the inertia
source is calculated using the step response, and the
equivalent inertia of the system is calculated. Finally, the
accuracy and practicability of the proposed method are
verified by Matlab/Simulink simulation examples.
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Fig.1 Inertia estimation process of power system
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Due to the global coal resource crisis and
increasingly prominent problem of environmental
pollution, new energy power generation based on
become an

wind power and photovoltaic has

inevitable trend of new power system power
generation. As more and more new energy unilts are
integrated into the grid through power electronic
converters, traditional synchronous generators are
being replaced. As power electronic converters cause
decoupling of the power-side units from the grid
frequency, the new energy unit are unable to actively
provide inertia support to the system, resulting in a
weak inertia level in power systems with a high
proportion of new energy. In recent years, system
frequency stability problems due to insufficient
inertia support capacity have occurred from time to
time, and the fundamental reason is that the
proportion of new energy units entering the grid is too
high resulting in insufficient inertia support capacity
of the power system. Therefore, accurate estimation
of new energy grid inertia is of great significance for
reasonable evaluation

of the frequency support

capacity of the power grid and for ensuring the

planning and safe and stable operation of the power
system.

In this paper, a new energy power system
equivalent inertia estimation method based on the
combination of weighted recursive least squares
( WRLS) -auto-regressive moving average exogenous
( ARMAX )
Firstly,

system identification is proposed.

a general inertia analytical model of
generator power-frequency response characteristics
under different disturbance conditions is established
with the generator as the object. Secondly, the
ARMAX model is established by taking the generator
grid-connected bus active power and frequency
disturbances as inputs and outputs, and the to-be-
identified parameters in the model are solved by
WRLS. Then, the transfer function model containing
the inertia response is extracted, and the inertia time
constant of the inertia source is calculated using the
step response, and the equivalent inertia of the system
is calculated. Finally, simulation verification is
carried out based on Matlab/Simulink , and the results
are shown in Tab.1. The simulation results verify the

accuracy and practicality of the proposed method.

Tab.1 System inertia estimation results

Inertia time constant

RLS-ARMAX system identification

WRLS-ARMAX system identification

Generator number

set value/s Estimated inertial time constant/s Error/% FEstimated inertial time constant/s Error/%
Gl 6.5 6.191 7 -4.74 6.579 5 1.22
G2 5 4.552 8 -8.94 5.061 8 1.24
G3 6.175 5.944 1 -3.74 6.248 7 1.19
G4 5.5 5.3319 -3.06 5.566 1 1.20
System 5.793 8 5.505 1 -4.98 5.864 1.21
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