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Hierarchical frequency control for a power system with DFIG based on frequency
prediction with improved dynamic power flow

HUANG Jiejie', LI Shenghu', SUN Tingting”
(1. School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China;
2. School of Electrical and Energy Engineering, Nantong Institute of Technology, Nantong 226002, China)

Abstract: The frequency regulation previously undertaken by Synchronous Generators (SGs) may be provided by the
Doubly-Fed Induction Generator (DFIG). To estimate the control effect, Dynamic Power Flow (DPF) is used to save the
calculation effort of the detailed time domain analysis. A hierarchical frequency control with the upper level of the
frequency prediction and the lower level of the DFIG control is proposed. Model Predictive Control (MPC) is applied to
both levels to determine the control target with pre-evaluation of the control effect. At the upper level, the governor of the
SG is included in the DPF to improve the accuracy of the frequency prediction, based on which the active power reference
of the DFIG is determined. The mechanical transient of the DFIG with the change rate constraints is included. At the
lower level, the MPC-based direct rotor current control of the DFIGs coordinated with frequency control is proposed to
track the power reference, whose response is included in the frequency prediction.
This work is supported by National Natural Science Foundation of China (No. 51877061).
Key words: hierarchical frequency control; model predictive control; doubly-fed induction generator; dynamic power

flow; mechanical transient; direct rotor current control
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