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The damping ratio and critical clearing time for the above starting parameters are as below:

This is considered as case 0.

The parameters are changed one by one and labelled as separate cases. Observation for each case is listed.

Case 1,2 and 3:

The parameter H (shaft inertia constant) is changed keeping the remaining parameters same as case 0.

Observation:

‘ Damping Ratio

0.28

‘Cr\t\calcleanngtime | 117 |

WNUWMNJ

Case 7,8 and 9:
The parameter Xd (Reactance of D-axis) is changed keeping the remaining parameters same as case 0.

H Damping Ratio Critical Clearing time Xd Damping Ratio Critical Clearing time
4 0.25 119 3.1 0.27 1.16
5 016 .21 5.1 0.25 115
2 0.29 1.14
6.1 0.27 1.15

Case 2,3 and 4:

The parameter D is changed keeping the remaining parameters same as case 0. I'm not sure if D can be negative.

But the system gives a result with increased damping and reduced clearing time.

Case 10,11 and 12:
The parameter Xq (Reactance of Q-axis) is changed keeping the remaining parameters same as case 0.

Case 5 and 6:

The parameter Ra (Armature Resistance) is changed keeping the remaining parameters same as case 0. The
damping ratio varies significantly and the clearing time also reduces. A graph is added for this case to indicate the

amount of ascillations before finally settling.

D Damping Ratio Critical Clearing time Observation: The damping ratio generally decreases except for Xq=5 and the clearing time decreases.
-1 0.31 1.16
1 0.23 1.17 Xq Damping Ratio Critical Clearing time
2 0.22 117 3 0.27 1.16
3 0.31 1.16
6 0.26 1.15

Case 13 and 14:
The parameter Xd' (Transient Reactance of D-axis) is changed keeping the remaining parameters same as case 0.

Ra Damping Ratio Critical Clearing time The damping ratio and clearing time, both decrease significantly.
1 0.82 1.04
2 0.47 1.01 Xd' Damping Ratio Critical Clearing time
0.6 0.10 1.14
13 0.04 1.10

Case 15 and 16:
The parameter Xq' (Transient Reactance of D-axis) is changed keeping the remaining parameters same as case 0.
Observation: The damping ratio does not increase as significantly as it does when Xd' is changed.

Xq' Damping Ratio Critical Clearing time
0.26 1.17
15 0.28 1.17

Case 17 and 18:

The parameter Xd', Xq', Xd" (Transient and Subtransient Reactance of D-axis, transient reactance of Q-axis) is
changed keeping the remaining parameters same as case 0. The damping ratio increases and the critical clearing
time decreases significantly.
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