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Fig.1 Schematic diagram of simplified provincial
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(%8 EARAT)
Approximate calculation of inter-provincial tie-line power flow based on
node transmission contribution
WANG Hongtao'*>,ZOU Bin',ZHANG Liang'
(1. School of Mechatronic Engineering and Automation,Shanghai University, Shanghai 200444, China;

2. College of Information Mechanical and Electrical Engineering,Ningde Normal University, Ningde 352100, China)
Abstract: The node classification method with node transmission contribution as the quantitative index is
proposed to improve the calculation accuracy of the inter-provincial tie-line active power in day-ahead elec-
tricity market. A simple grid with 3-machine 5-bus is taken as an example to explain in detail the calcula-
tion process and steps of power transfer distribution factor and injection conversion coefficient of injection
shift key before and after the provincial power grid simplification. Based on the directed graph of grid, the
feasible path between the power node and the load node is searched,the node transmission contribution is
calculated, and then the injection shift key of node is estimated to obtain the approximate value of tie-line
power flow,and the advantage of node classification by taking the mean value of node transmission contri-
bution as the threshold value is analyzed. Finally,the proposed method, mean method and node qualitative
classification method are applied to the inter-provincial tie-line power flow calculation separately in day-
ahead electricity market with IEEE 118-bus system. Simulative and comparison results show that the fluctua-
tion of the mean value of injection shift key is reduced by the proposed method. Compared with the true
value,the average absolute error of the inter-provincial tie-line power flow is 0.49 %,which verifies the effec-
tiveness of the proposed method.

Key words: power transfer distribution factor; injection shift key; node transmission contribution; day-ahead

electricity market;tie-line power flow
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