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Background

* Framework to provide fast frequency support using energy storage systems (ESSs)
* Combined approach based on Moving Horizon Estimator (MHE) and Model Predictive Controller (MPC)
* MHE improves stability while MPC provides a flexible framework

QoS - Reduction in frequency deviation and ROCOF

Quality-of-Service Power/Energy ESS Degradation/
(QoS) Requirement Cost

' Bounded by physical limits of ESS
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Combined MHE-MPC Framework for Fast Frequency Support
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Performance of Fast Frequency Support Framework
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_ _ delays and improves stability
* Selection of R dictates

power response of ESS

* Appropriate weight selection
changes QoS
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Conclusions/Recommendations

* Proposed framework can provide frequency support
— Flexible operation based in resource availability and desired QoS
— Physical constraints of ESS can be incorporated
— Avoiding delays improves stability

 What further research is required?
— Verify applicability of real-time implementation
— Parameter estimation
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