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HVDC Modeling for the Low Frequency Oscillation Analysis

of AC/DC Interconnected Power Systems

CHEN Chen', LI Li-cheng®, YANG Fan', SHEN Liang'

(1. Shanghai Jiao Tong University, Shanghai 200240, China;
2. China Southern Power Grid Ltd.,Co., Guangzhou, Guangdong 510623, China)

Abstract: In the low frequency oscillation (LFO)

analysis in an AC/DC interconnected system the part
of HVDC links is usually described by a constant PQ
model or a Quasi-Steady-State (QSS) model. In this
paper the difference between the two models is
investigated based on the augmented system state
equation (ASSE), indicating that in the constant power
control way the active power injected into or
withdrawn from the AC system by converter is
approximately invariant, while the reactive power
drawn from the AC system is variable. A general LFO
analysis of the China Southern Power Grid shows that
it is feasible to describe the HVDC part by a constant
PQ model. This analysis is carried out with a software
developed by Shanghai Jiao Tong University for
large-scale AC/DC interconnected power system small

signal stability analysis software package (SSAP).

Key words: AC/DC power system; low frequency
oscillation; constant PQ model; quasi-steady state
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Fig. 1 Converter of QSS model
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Table 1 Eigenvalues of LFO modes
B BRI W% w/Hz FHJEEE 0%
1 0.070 4+j3.397 0.540 7 -2.07
2 -0.505 5+j6.198 0.986 4 8.13
3 -0.512 7+j6.400 1.019 7.99
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Fig. 5 Simulation results after disturbance
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Tab.2 Eigenvalues with quasi-steady state model

%' LA B /Hz FHLJE Lt
1 -0.283 2+j6.029 4 0.959 6 0.046 9
2 -0.322 54j6.523 2 1.0382 0.049 4
3 -0.239 2+4j6.732 6 1.0715 0.0355
4 -0.260 6+j7.211 5 1.147 8 0.0361
5 -0.319 3£j7.465 1 1.1881 0.0427
6 -0.313 5+£j7.609 0 12110 0.0412
7 -0.393 3£j8.594 9 1.3679 0.0457
8 -0.375 6£j9.015 6 1.4349 0.041 6
9 -0.477 2+j9.784 8 1.5573 0.048 7
10 -0.230 6+j9.946 3 1.5830 0.0232
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Tab.3 Eigenvalues with constant PQ model

%5 AL AEL Bl /Hz gt
1 -0.278 4+£j6.017 2 0.957 6 0.046 2
2 -0.322 5£j6.521 2 1.0379 0.049 4
3 -0.239 4+j6.732 3 1.0715 0.0355
4 -0.263 2+j7.206 0 1.146 9 0.036 5
5 -0.319 2+4j7.465 2 1.1881 0.0427
6 -0.319 5+j7.588 5 1.207 7 0.042 0
7 -0.393 3£j8.594 9 1.3679 0.0457
8 -0.378 0£§9.010 2 1.4340 0.0419
9 -0.477 7£j9.784 0 1.5572 0.048 7
10 -0.230 9+j9.946 1 1.5830 0.0232
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