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Research on subsynchronous oscillation suppression strategy of flexible HYDC with

thermal power units based on external loop damping control

LI Changyu', L1U Bohao™*, XIAO Shiwu®, LU Wenging', LIANG Beihua', 1.1 Shanying'
(1.State Grid Jibei Electric Power Research Institute, Beijing 100045, China; 2.Binhai Power Supply Branch of State Grid Tianjin Electric Power Company,
Tianjin 300450, China; 3.School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: The flexibility of flexible DC control has been widely studied to suppress subsynchronous oscillation, but
there is little explanation of the mechanism for the different suppressive effects of active and reactive control loops.
Aiming at the subsynchronous oscillation problem of thermal power units in the vicinity of flexible DC, a suppression
strategy for subsynchronous oscillation of flexible DC based on additional damping control of the power outer loop is
proposed. By analyzing the negative damping frequency band of the electrical damping curve and combining the control
characteristics of the flexible DC converter, the optimal position for additional control is selected, and the electrical
damping of the thermal power unit is improved through additional damping control based on the power outer loop.
Then, a transfer function of the complex torque coefficient is established, and it is analyzed that the damping effect of
the active and reactive outer loop with additional damping control is related to the parameters of the power outer loop,
mainly related to the transmitted active and reactive power, revealing the mechanism of the difference in the impact of
additional damping control on the electrical damping of the d-axis and qg-axis of the power outer loop. Finally, the
correctness of the analysis is verified through simulation of PSCAD time-domain model.
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Figure 1 System composed of thermal power

units and flexible HVDC
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Table 1 Main parameters of the system
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Figure 3 Block diagram of HVDC rectifier station with

additional damping control in power outer loop
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Figure 4 Electrical damping curves of dq axis with

additional damping controls
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Figure 5 Complex torque coefficient transfer function of system

composed of thermal power units and flexible HVDC
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Figure 6 Phase variation of Gel(s) with different impedance

characteristics of external network
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Figure 7 Variation of HVDC impedance with additional

damping at different positions
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Figure 8 Small signal transfer function of HVDC impedance
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Figure 11 Torsional vibration curves of dq axis with

additional damping under active power output mode
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