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Motivation

= The determinant-based MIMO Nyquist criterion Is attractive since it simplifies the stability determination process

= However, It Is found that this criterion can potentially result in incorrect stability analysis results in some cases

* The issue and its root cause are Illustrated, together with corresponding solutions

Potential Issue of the Determinant-Based GNC
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= Pure impedance models in MIMO system models may lead to wrong Y, = zzl — sl WeoL
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stability prediction results in some cases

* The dg impedance model of pure inductance has imaginary axis poles at +60 Hz, thus induces imaginary axis poles

in the MIMO network impedance matrix G,,,,(s)

= Having such imaginary axis poles can impact the prediction results when applying the MIMO Nyquist criterion

Case Study g s

5159.8 Hz
F I Sl R
3 :;‘;-X ALl
1 1@ Y |

. 60.2Hz

Bode Diagram Nyquist Diagram

N
o

o

Magnitude (dB)

on o
| Y
QO

Phase (deg)
) {1
o
o0
an,
N 1t
o))
S
an
N

Imaginary Axis

Imaginary Axis
75

<— 60.2 Hz

The example 5-bus system
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