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Study of using fault recovery signal for additional damping controller of
VSC-based HVDC transmission system
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Abstract: The VSC-based high voltage DC transmission (VSC-HVDC) has the capability of fast and flexible active and
reactive power control. VSC-HVDC with additional damping controller can effectively suppress low-frequency
oscillation of AC system. This paper discusses how the magnitude limiter in the damping controller influences control
effect, then proposes a new method of using fault recovery signal for damping controller. The fault recovery signal is a
kind of exponentially decay power. By adding it to output of the damping controller as the DC power reference can reduce
the magnitude of DC power at early stage of DC power modulation. Within range of allowed DC voltage ripple, the DC
power modulation tends to be in an ideal free damping state, damping more rapidly in comparison with additional
damping controller without fault recovery signal. Thus the influence of limiter is significantly reduced. This paper also
gives the relationship curve of DC power ripple and DC voltage ripple. Simulation results validate the effectiveness of the
proposed damping controller.

Key words: low-frequency oscillation of power system; VSC-HVDC; additional damping control; magnitude limiter;
fault recovery signal
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the use of fault recovery signal
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Table 1 Prony identification results without damping control

(U5 IEAE/(°) FFERR/p.u. FHELL/%  Mi%/MHz
1 21425278 0.000 2117 — —
2 5.679 1677 -0.025 9+4j6.479 2 0.399 665 1.031 196
3 0.029 061 3 -0.120 6+£j26.081 6 0.462 243 4.151 02
4 0.018 349 -0.159 94j13.117 7 1.218 893 2.087 74
5 0.011 786 -1.960 5+j40.750 3 4.805 394 6.485 614
6 0.018917 -2.010 1£j47.419 6 4.235232 7.547 068
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Table 2 Prony identification results with damping control

[N IEAEL/(°) FFAERR/p.u. FHELL/%  Mi%/MHz
1 21425278 0.000 102 02 — —
2 5.679 1677 -0.096 7£j6.526 4 1.481 610 1.038 706
3 0.029 061 3 -0.382 2+4j95.482 9 0.400 254 15.196 58
4 0.018 349 -0.508 14j108.728 7 0.467 308 17.304 71
5 0.011 786 —-1.385 74j20.675 2 6.687 285 3.290 553
6 0.018917 —2.343 34j36.458 2 6.414 176 5.802 505

%+ 3 AT FHER Prony #HIRER
Table 3 Prony identification results with proposed

damping control

[N IEAEL/(°) FFERR/p.u. FHELL/% A% /Hz
1 21.425278 0.000 340 53 — —
2 5.679 1677 -0.207 74j6.624 2 3.133 300 1.054 282
3 0.029 061 3 -0.700 6+j95.352 9 0.734 714 15.175 88
4 0.018 349 -0.905 84j108.795 5 0.832 520 17.315 34
5 0.011 786 -3.316 34j52.375 1 6.319 081 8.33576
6 0.018917 -3.516 24j66.419 1 5.286 544 10.570 93
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