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S1. Jacobian Matrices During Voltage Sags

This supplementary material provides the detailed Jacobian matrices and associated partial
derivatives referred to in Section 3.4 of the main manuscript.

When the grid voltage sags and the grid-connected current has not reached the current-limiting
value, the Jacobian matrix B, is partitioned as
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The four submatrices in Eq. (S1) are given as follows.
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The partial derivatives and current-reference values involved in B; are expressed as

(S3)
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When the current reaches the limiting value, the Jacobian matrix By is basically identical to
B.. However, the partial derivatives associated with the current references become

ai;
I

Vi

. (7)
{2
1=

Ve



