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Fig.1 Structure diagram of coordinated control

between VSCF units and traditional generators
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Fig.2 Auxiliary frequency optimization controller of

isolated power system
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Optimal control strategy for frequency response of isolated power system
based on synergetic control
LI Jinghua,SONG Chengxin, LAN Fei
(Guangxi Key Laboratory of Power System Optimization and Energy-saving Technology,

Guangxi University, Nanning 530004, China)
Abstract: Isolated power system dominated by traditional small thermal units have poor dynamic frequency
stability due to the low inertia of the system and the inherent delay of the thermal unit. To solve this
problem, a coordinated frequency modulation scheme with auxiliary frequency optimization controller is pro-
posed. Some units in the isolated power system are transformed into variable speed constant frequency
units based on the idea of fast frequency modulation of wind turbine using rotor kinetic energy. Then, on
the basis of analyzing the frequency modulation of inertia control of variable speed constant frequency unit,
the control law of additional power in inertia control is derived based on the synergetic control theory,
taking the dynamic convergence of the control manifold as a target. The kinetic energy of the variable
speed constant frequency rotor is used by the inertia control of the unit to realize the rapid response to
the frequency change of the system. Taking an isolated power system in an industrial park as an example,
the system frequency indexes under the proposed method and other methods are compared and analyzed.
The simulative results show that the proposed control strategy can quickly respond to the frequency fluctua-
tions of the system and improve the system frequency response characteristics.

Key words:isolated power system;synergetic control;frequency response;inertia control;rotor kinetic energy
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Fig.A1 Schematic diagram of isolated power system structure and frequency control
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Table A1 Parameters of control
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Fig.A3 Power dynamic change process of isolated power system
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Fig.B1 Simulation model diagram of isolated power system
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Table B1 Design of simulation cases
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TableB2  Conclusion of simulation case
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