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Abstract: With the high-proportion integration of new energy into power grids, the new-type
power system exhibits characteristics such as low system inertia, insufficient dynamic support
capability, and weakened grid strength in local areas. Under such operating conditions, new-
energy power stations adopting grid-following control are prone to weak-grid interactive
instability, and the integration of grid-forming energy storage serves as a critical approach to
improving the operational stability of new-energy power stations. Nevertheless, to further
satisfy both grid response and stability requirements, existing studies have proposed that
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energy-storage power stations be connected to new-energy power stations with dual control
modes of grid-following and grid-forming, forming a hybrid configuration of "grid-following new
energy + grid-following energy storage + grid-forming energy storage." This configuration is
regarded as an important development trend for future new-energy power stations, and its
modeling and stability-improvement strategies represent key research focuses at present.
This paper first introduces the architecture of the new-type power system as well as grid-
following and grid-forming control schemes, and reviews the composition of hybrid grid-
following/grid-forming controlled stations, which are categorized by scale into standalone new-
energy stations and station clusters. Next, modeling approaches and stability analysis
methods for such hybrid-control stations are summarized. Stability improvement strategies are
further classified into small-disturbance-oriented and large-disturbance-oriented strategies
according to disturbance severity, and existing stability control methods are elaborated.
Finally, conclusions and prospects for grid-following/grid-forming hybrid control modes are
presented, highlighting key research directions ahead. This work can serve as a reference for
subsequent studies on grid-following/grid-forming hybrid control schemes for "new energy +
energy storage" stations, facilitate the construction of new-type power systems, and
guarantee their safe and stable operation.
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Table 1 Comparison between the traditional power system and the new power system
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Fig. 1 Grid-forming control structure
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