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ABSTRACT : [Objective] With the large-scale integration of doubly-fed induction generator (DFIG) based wind farms via
series-compensated transmission lines, the issue of sub-synchronous oscillation (SSO) induced by the interaction between
units and the grid has become increasingly prominent. Existing sub-synchronous damping controllers (SSDC) face limitations
in adaptability and robustness, making it difficult to cope with complex and varying operating conditions. To enhance the
suppression of wide-band SSO, this paper proposes a model-data fusion damping control method featuring high reliability and
strong adaptability. [Method] A model-data fusion damping control architecture based on energy storage is proposed. This
architecture combines a mechanism-based traditional SSDC with a model-free adaptive control (MFAC) based SSDC,
injecting damping signals via the same grid-side energy storage system. The traditional SSDC provides fundamental damping
support near the fundamental frequency, while the MFAC-based SSDC tracks system dynamics in real-time and adapts to
frequency deviations, thereby avoiding multi-device coordination and complex parameter tuning. [Results] Under various
operating conditions, including parameter variations and large disturbance faults, the proposed controller can rapidly and
smoothly suppress SSO at different frequencies compared to its constituent units. It demonstrates superior bandwidth

adaptability and dynamic regulation performance. [Conclusions] The constructed fusion damping control architecture

EEWA : BEAREEIL ST H (52177097) 5 BT A2 [ AR #H KW H (2021-01-07-00-07-E00122)

© Editorial Department of Electric Power Construction. OA under CC BY-NC-ND 4. 0.



186 NI S

47 &

effectively combines the stability of fixed structures with the flexibility of data-driven approaches. It features a concise

structure and ease of implementation, showing significant effectiveness in improving system dynamic performance and

robustness.
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Fig. 1 Circuit of doubly-fed wind farm with energy storage and its traditional control scheme
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Table A1 Definition of parameters in fig. 1
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