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Research on optimizing technology of protection operation time extension in smart
substation
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Abstract: Compared with conventional substations, smart substations add merging units and intelligent terminals,
which prolong the operation time of protection, and bring adverse effects on the safe and stable operation of power
grid. the architecture of smart substation is analyzed, and the key links causing the prolongation of protection
operation time are studied. The delay optimization schemes of merging unit, intelligent terminal and protection
device are put forward. The effect of time delay optimization is verified by dynamic simulation test. Optimizing
the action delay of secondary equipment can improve the whole operation time of protection in smart substation,
ensure the safe and stable operation of power system, and provide practical technical support for the subsequent

construction and scheme design of smart substation.
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Tab. 1 Time composition of protection operation in conventional

substation
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Tab. 2 Time composition of protection operation in smart substation
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Fig. 1 Delay nodes of merging unit
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Tab. 3 Delay analysis of nodes of merging unit
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Tab. 4 Time delay analysis of protective device
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Fig. 2 Delay nodes of intelligent terminal
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Tab. 5 Time delay analysis of intelligent terminal
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Tab. 6 Delay analysis of nodes after optimization of merging unit
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Tab. 7 Delay analysis of nodes after optimization of intelligent

terminal
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