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Damping Control Strategy and Analysis Model of Static Synchronous Series
Compensator(SSSC)
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Abstract - This paper addresses a damping control strategy of Static Synchronous Series Compensator(SSSC) and
analysis model for stability study. The effect of injected voltage source generated by SSSC is modelled as equivalent
load. This model is thought to be reasonable for the stability study because the dynamics of SSSC is very fast
compared with that of power system. Damping controller of SSSC is based on Transient Energy Function method. The
proposed control strategy is insensitive to the operating conditions like power flow level because control law depends on
the phase angles. The proposed analysis model and control strategy was confirmed by WSCC 9 bus system and two
area system. Especially, the robustness of proposed control strategy is demonstrated with respect to multiple operating
conditions in two darea system.
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Table 1 Line data of one machine infinite bus system

Line R+ XL B
1-2 10.0045 -
4-5 10.00005 -
2-3(per lcircuit) 0.002+j0.035 j1.0
3-4(per lcircuit) 0.002+j0.035 j1.0
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Table 2 Generator and excitation system data
Gen #1 Gen #2 Gen #3
Rated MVA 247.5 192.0 128.0
kV 16.5 i8 13.8
x4 [p.u.] 0.361 1.720 1.680
xd' [p.u.] 0.150 (3.230 0.232
Xq [p-u.] 0.240 1.660 1.610
Xq' [p.u.] 0.240 0.378 0.320
HMW-s/100 MVAL] 9.55 3.33 2.35
D 0.0 0.0 0.0
Te' [sec] 8.96 6.0 5.89
T fsec] 0.5 0.535 0.6
Ta [sec] 0.06 0.06 0.06
Te [sec] 0.5 0.5 0.5
Tr [sec] 1.0 1.0 1.0
Ka 25.0 25.0 25.0
Kg 0.0445 0.0445 0.0445
Kr 0.046 0.046 0.046

* System Base : 100 MVA
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Table 3 System study condition
Generation Load
Case
PIMW] | QMVar] | P [MW] | Q[MVar]
Case 1 2,237.4 93.1 2,187.2 160.0
Case 2 2,525.0 244.0 2,460.6 180.0
Case 3 2,815.1 4405 2,734.0 200.0
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Table 4 Line data of two area system

Line R+jX, B

1-5 10.0167 -

2-6 j0.0167 -

3-11 j0.0167 -

4-10 j0.0167 -
5-6 0.0025+j0.25 j0.0438
6-7 0.001+j0.01 j0.0175
7-8(per lcircuit) 0.011+;0.11 j0.125
8-9(per lcircuit) 0.011+;0.11 j0.125
9-10 0.001+30.01 j0.0175
10-11 0.0025+j0.25 10.0438
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Table 5 Dominant Modes of Case 1, 2, 3

Mode Damping
Case
Real Imaginary Hertz Ratio
0.04244 * 3.661 0.5827 -0.0116
Case 1 -0.5572 + 6.848 1.0899 0.0811
-0.5781 + 7023 1.1177 0.0820
0.1242 + 3518 0.5600 -0.0353
Case 2 -0.4898 + 6.883 1.0955 0.0710
-0.5061 + 7.061 1.1238 0.0715
0.2150 + 3341 0.5318 -0.0642
Case 3 -0.4297 + 6.899 1.0980 0.0622
-0.4388 * 7.081 1.1270 0.0619
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