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Table 1 Parameters of traditional fossil energy

s a%/ [)5/ 1 e,l-/ fi/ g}/lb
($-MW2) ($-MW 1) (Ib-MW~2) (lb-MW™!)

1 0.009 41 9.61 405.6 0.004 702 0.186 4 108.001 2

2 0.008 98 11.57 441.6 0.006 652 0.052 4 98.005 6

3 0.014 08 10.18 500.9 0.005 654 0.202 3 70.018 6
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Table 2 Generator parameters of five-unit system
g Y b /% v/ 1 g /lb Po /MW Pg /MW
($-MW?2) ($-MW ) / (Ib-MW™2) (Ib-MW™) ! ! !

Gl 0.006 0 9.5 389 0.001 19 -0.229 87 45.859 3 0 332.4
G2 0.007 0 8.5 420 0.002 19 -0.127 67 66.867 9 0 140.0
G3 0.007 3 8.0 396 0.002 23 -0.345 51 32.266 9 0 100.0
G4 0.008 0 7.4 320 0.001 21 —-0.113 45 46.876 5 0 100.0
G5 0.006 5 9.0 405 0.002 31 -0.411 16 58.895 5 0 100.0
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Table 3 Operation cost and emission reduction of all coalitions
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Table 4 Allocation results of operation cost/emission
reduction for two methods

Aok Shapley B3tk
ik
AC/$ AE/1b AC/$ AE/1b
1 406.5 126.65 399.0 126.83
2 668.7 168.04 671.9 168.12
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Table 5 Allocation results of operation cost/emission reduction under different electric energy substitution levels
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1 fafar2 a3 il

fafii2 3 il ffr2 3 fafil 2 faf 3

50 100 100 418.63 706.81 678.11 129.66 168.09 145.12 418.89 706.67 677.97 127.79 169.03 146.05
100 100 100 465.39 693.09 664.39 171.94 168.04 145.06 465.39 693.09 664.39 171.94 168.04 145.06
150 100 100 536.06 676.12 647.42 237.60 166.44 143.46 541.80 673.26 644.56 236.30 167.09 144.11
80 80 80 451.08 641.13 621.87 152.68 144.44 122.06 451.08 641.13 621.87 152.68 144.44 122.06
100 100 100 465.39 693.09 664.39 171.94 168.04 145.06 465.39 693.09 664.39 171.94 168.04 145.06
150 150 150 472.12 792.44 757.99 228.44 24222 214.26 472.12 792.44 757.99 228.44 242.22 214.26
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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



