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Research on market mechanism design for inertia ancillary services and PFC services
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tric Power) , Shanghai 200090, China;
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Abstract: Frequency security in power systems with high-penetration renewable energy faces significant chal-

lenges, necessitating effective ancillary service market mechanisms for critical security services such as inertia an-

cillary services and primary frequency control (PFC) services. This paper comprehensively reviews domestic and in-

ternational research on market designs for inertia ancillary services and PFC services. It analyzes frequency security

requirements across diverse grid scenarios and examines the physical and cost characteristics of various entities pro-

viding inertia ancillary service and frequency control services. Principles for designing inertia ancillary service and

PFC markets are proposed, including the principle of gradual transition, the principle of simple and transparent

pricing mechanisms, and the principle of clear cost allocation. A comparative analysis is conducted on two market

clearing models: (1) joint clearing of energy, inertia and PFC, and (2) sequential clearing of energy, inertia and

PFC, highlighting their respective differences, advantages, and disadvantages. Finally, future research directions

in this field are discussed.
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Fig.1 Post—fault frequency recovery curve and different re-
serve response curve
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capacity of thermal power units
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and PFR reserve capacity of energy storage systems
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