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Fig.1 Schematic diagram of virtual power plant
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Fig. 2 Schematic diagram of credible regulation capability
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Fig. 6 Probability density distribution of energy
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Fig. 8 Credible regulation capability intervals for
building air conditioning in various regulation
and control scenarios
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Concept and Quantification Method for Credible Regulation Capability of Building Virtual Power Plants

JR % 5 )

JIANG Siyu', HUI Hongxun', HU Houpeng”, WANG Han’, SONG Yonghua'
(1. State Key Laboratory of Internet of Things for Smart City (University of Macau), Macau 999078, China;
2. Guizhou Power Grid Co., Ltd., Guiyang 550005, China; 3. Key Laboratory of Control of Power Transmission and
Conversion, Ministry of Education, Shanghai Non-carbon Energy Conversion and Utilization Institute
(Shanghai Jiao Tong University), Shanghai 200240, China)

Abstract: With the rapid expansion of virtual power plants (VPPs) in scale, the existing quantification results of regulation
capability for VPPs under multiple uncertainties fail to meet the requirements of risk-aware dispatch of power systems and bidding
in electricity markets. Building VPP, as an important form of VPPs, possess the characteristics of rapid regulation capability and
high reliability by aggregating building load resources. Among these resources, as the primary regulation equipment in building
VPPs, the quantification of credible regulation capability for air conditioning is of significant importance for the reliable operation of
building VPPs. To this end, the concept and a quantification method for the credible regulation capability of building VPPs are
proposed by taking air conditioning as an example. Firstly, the quantification framework of credible regulation capability for
building VPPs is constructed based on hybrid data-physical-driven model, and the concept of credible regulation capability is
proposed, and the connection of the credible regulation capability interval is clarified. Secondly, a probabilistic prediction model for
the energy consumption baseline is developed based on the Informer architecture and conformal quantile regression (Informer-
CQR), By extracting temporal features, asymmetric residual sets are constructed to generate reliable baseline probability intervals.
Furthermore, based on a thermal transfer model of building air conditioning, the upward and downward regulation capabilities of
building air conditioning are quantified at different confidence levels. Finally, simulation analysis is are conducted with actual data
from a public building in Macau, China. The results demonstrate that the proposed method can effectively quantify the credible
regulation capability of building air conditioning within predefined confidence intervals, and reveal the dynamic fluctuation behavior
of the regulation capability of air conditioning through quantification intervals.
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