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Fig.1 Flowchart of energy consumption analysis
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Fig.2 Load framework of household energy centre
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Fig.3 Power curve of cooking equipments
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Table 1 Household user daily behavior items
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Table 3 Energy consumption equipments and parameters
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Table 4 User building parameters
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Fig.5 Power consumption characteristics analysis
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Fig.6 Power consumption characteristics analysis in rest days
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Table 6 Parameters of electric vehicles
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Fig.7 Power consumption characteristics analysis under
disordered charging mode
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Modelling of household energy consumption characteristics considering
physical features and behavior factors
GE Shaoyun, LI Jifeng, LIU Hong, WANG Yiran,ZHANG Peng

(Key Laboratory of Smart Grid, Ministry of Education, Tianjin University, Tianjin 300072, China)
Abstract; Aiming at the problem that modelling and prediction of conventional load do not consider user behavior
characteristics and need to take massive historical data as the research basic,a modelling method of household energy
consumption characteristics with the consideration of physical features and behavior factors is proposed. Taking the
household energy center as the research object, the overall analysis flowchart is introduced, meanwhile the external
demand , internal conversion and terminal energy load type are induced. Considering the physical features and beha-
vior factors,the energy consumption model of electrical equipment is built and its expansion method is proposed. On
this basis,the user energy consumption behavior is simulated with the combination of non-intrusive load decomposi-
tion and Markov chain. Case analysis shows that,the proposed method has the ability to depict load portrait curve in-
dependently and no longer depends on massive data for derivation drive.
Key words : household user;load prediction ;energy consumption detail ; Markov chain ; modelling
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Benefit allocation method for electric energy substitution based on

cooperative game theory
CHEN Xingying, YU Qingyun, XIE Jun, YU Kun

(College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China)
Abstract : Electric energy substitution has practical significance in implementing energy saving and environmental
protection policy and realizing strategic energy transition. In order to properly and reasonably allocate the benefit of
electric energy substitution to power customers and encourage them to participate in electric energy substitution, an
allocation method for sharing the benefits of electric energy substitution is proposed based on the cooperative game
theory. The value of electric energy substitution in reducing operation cost and emission is analyzed and quantified.
Nucleolus and Shapley value methods are adopted to allocate the benefit of electric energy substitution based on the
cooperative game theory. Case verifies the effectiveness and rationality of the proposed method.
Key words: electric energy substitution ; cooperative game theory ; benefit allocation ; nucleolus method ; Shapley va-

lue method
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Fig.A3 State transition diagram of Markov chain
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Fig.A5 Gas consumption characteristic curve in working days
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Fig.A6 gas consumption characteristic curve in rest days
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Fig.A7 Annual power consumption characteristics under disordered charging mode
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Fig.A8 Annual power consumption characteristics under ordered charging mode
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