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Application of Topological Structure to Power Generation Nodes

in Iron and Steel Plant
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Abstract; Against a background of electrical energy management of iron and steel plant, the
distributed network structure of power generation nodes was established by using topology
knowledge in iron and steel plant, with its evaluation indices given. Then, the principle of
optimizing the network structure was proposed. It is shown that the distance between the nodes
(coke dry quenching power generation, combined cycle power plant (CCPP) and blast furnace )
and between the equipment such as steam pipe, gas pipe are as short as possible. The coke dry
quenching equipment, CCPP and blast furnace should be located in a straight line. Six kinds of
topological structures most suitable for iron and steel plant were developed on the basis of the
optimization principle, thus reducing the energy consumption and the electricity cost.
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Fig. 1 The first network topological structure
of power generation nodes
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Fig. 2 Layout of power generation nodes
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Table 1 Comparison of 14 kinds of layout
[N S Cyy Ciq Cx C33 C3q Cuy Css Cé6 Cn BR/km LR/ (KW-d™)
1 Fp 1 3 0.8 1 4 2 0.5 0.6 0.7 13.6 35 660
B2 Fh 0.8 1 3 1 4 2 0.5 0.6 0.7 13.6 35 660
53 1 3 0.8 1 4 2 0.6 0.5 0.7 13.6 35 660
54 Fip 0.8 1 3 1 4 2 0.6 0.5 0.7 13.6 35 660
5 0.8 1 2 1 3 2 0.5 0.6 0.7 11.6 38 800
556 fh 1 2 0.8 1 3 2 0.5 0.6 0.7 11.6 38 800
557 F 1 3 0.8 1 4 2 0.7 0.6 0.5 13.6 35 660
558 Fp 1 3 0.8 1 4 2 0.7 0.5 0.6 13.6 35 660
559 Fp 0.8 1 3 1 4 2 0.7 0.5 0.6 13.6 35 660
510 Fp 0.8 1 3 1 4 2 0.7 0.6 0.5 13.6 35 660
211 ff 1 2 0.8 1 3 2 0.7 0.6 0.5 11.6 38 800
512 Fip 1 2 0.8 1 3 2 0.7 0.5 0.6 11.6 38 800
213 ff 0.8 1 2 1 3 2 0.7 0.6 0.5 11.6 38 800
214 f 0.8 1 2 1 3 2 0.7 0.5 0.6 11.6 38 800
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Table 2 Comparison of power generation before/after shortening pipeline of the sixth layout

EiERE Cn Cy Cxn C33 Cay Cyy Css Ceg Cr BR/km KEE/( kW-d™! )
SR 1 2 0.8 1 3 2 0.5 0.6 0.7 11.6 38 800
ik G 1 2 0.8 1 3 1.9 0.4 0.5 0.6 11.2 40 980
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