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Online prediction of new energy power system frequency stability by short-term
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Abstract: It is particularly important to obtain the nadir point of the frequency response trajectory of a low-inertia
system under disturbance, as it can serve as a crucial indicator for frequency security state assessment. Therefore,
this paper proposes an online prediction method for the frequency nadir point based on short-term data-driven
approaches. First, the paper reveals the causes of the frequency response trajectory nadir point’s characteristics
and its representation methods. Then, using a generalized frequency response model, the time-domain analytical
expression for the frequency nadir point is derived. For the frequency control parameters in the model that are
difficult to obtain, the generator frequency deviation is used as the input and the active power output as the output,
with parameter identification based on least squares method to acquire the values. Since this method uses the initial
frequency trajectory after disturbance to predict the frequency nadir point, the system’s own response data can
enhance the accuracy of the prediction results. The effectiveness of the proposed frequency nadir point prediction
method is verified using an improved New England 39-bus system. By comparing the results with those from a

model-driven prediction method, the practical applicability of this approach is further demonstrated.
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Tab. 1 Parameters of classical frequency control

Gl 1.00 0.05 9.00

G2 1.00 0.05 9.00 0.25
G3 0.95 0.05 8.00 0.25
G4 0.95 0.05 8.00 0.25
G5 1.00 0.05 9.00 0.25
G6 1.00 0.05 9.00 0.25
G9 0.90 0.04 7.00 0.30
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Tab. 2 Parameters of virtual inertia control.
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Tab. 3 Prediction of the nadir point for different time periods
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Fig. 7 Frequency response trajectories for different disturbance

magnitudes under the same time scale
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Tab. 4 Prediction of the nadir point for different disturbance

magnitudes under the same time scale

s (pw SEhrE /Hz TME /Hz — 4aXFiR2 /Hz
1.2 —0.486 —-0.479 0.007
1.0 —0.404 —-0.396 0.008
0.8 —0.323 -0.315 0.008
0.6 —0.242 —-0.233 0.009
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