
Abstract – Inter-connectors are strategically important elements 
in the power system for their role in bulk power transfer 
between different areas. The dynamic performance of the 
interconnector is relatively less certain due to modelling 
complexity and difficulty in testing, despite its importance to 
power system security. This paper firstly presents the 
calibration result of the small signal power system dynamic 
models of the Australian National Electricity Market (NEM), 
using the field test measurements of SVC Power Oscillation 
Dampers in Queensland. Based on the calibrated models, the 
sensitivities of a number of parameters to system damping are 
evaluated. The results show that apart from the generator PSS 
design, the inter-area mode damping is also significantly 
influenced by the modelling of loads, generator (inertia in 
particular) and governor. 

Index Terms—Power Oscillation Damper, Power System 
Stabilizer, Oscillatory stability, sensitivity study. 
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A. Small Signal Models and Stability 



B. Inter-area modes of the NEM 
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A. SVC POD switching tests 
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B. Calibration methodology 
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A. Sensitivity of load indices 
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QNI (1.8rad/s) mode damping (measured and simulated) durng 6-9 April 2009

Uncalibrated MUDPACK result

Calibrated MUDPACK result: Gladstone:0.42; Blackwall: 0.38

OSM measurement

Blackwall POD on

South PinePOD on

Greenbank POD on
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B. Effect of SA Governor models 

C. Sensitivities of generator inertias 

D. Sensitivities of PSS gains 
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C1 Damping Plot : Base Case

y = 1.2456x - 0.5941
R² = 0.7164

2.4

2.5

2.6

2.7

2.8

2.9

3

3.1

3.2

2.4 2.5 2.6 2.7 2.8 2.9 3 3.1 3.2

M
ud

pa
ck

 r
ad

/s

OSM rad/s

C1 Frequency Plot : Base Case
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C7 : Damping Plot of Different Active Load Indices (Np)

Np=1.5, Nq=3.0

Np=1.0, Nq=3.0 (Base Case)
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C7 : Frequency Plot of Different Active Load Indices (Np)

Np=1.5, Nq=3.0

Np=1.0, Nq=3.0, (Base Case)

Np=0.5, Nq=3.0
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C9 : Damping Plot for Governor on/off Status

Governor on (Base Case)

Governor off
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C9 : Frequency Plot for Governor on/off Status

Governor on (Base Case)

Governor off
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C14 : Damping Plot of Increasing SA Generator Inertias by 20%

SA generator inertia increased by 20%

Base Case

Linear (SA generator inertia increased by 20%)

Linear (Base Case)
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C14 : Frequency Plot of Increasing SA Genreator Inertias by 20%

SA generator interias increased by 20%
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Linear (SA generator interias increased by 20%)
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