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A method for calculating the upper delay of infrormation transmission inside digital substation

XIN Jian-bo, SHANGGUAN Tie

(Jiangxi Electric Power Research Institute, Nanchang 330006, China)

Abstract: In order to overcome the shortcomings of the methods based on queuing theory, the method based on network calculus
for calculating the upper delay of information transmission inside digital substation is proposed. Firstly, the characteristic of various
information flows inside substation is classified and analyzed. Secondly, the leaky bucket model is established. Finally, the concept of
micro-flow and connected networks is introduced, the unification of formulation of the upper delay of various information flows is
derived through introducing network calculus theory. The formulas above can be used to verify whether the delay of each information
flow meets constraint. Taking the case of a typical 220kV digital substation as an example, the upper delay of various information
flows inside the digital substation is derived applying the method. The case study indicates the validity and feasibility of the method

proposed. The method proposed provides the theoretical basis for constructing a digital substation meeting the delay constraint.
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Tab.1 The characteristic of information flow
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Fig.2 Structure of digital subsation automation system
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Tab.2 The analysis result of micoflow
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