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Design of performance testing scheme for all-digital protection systems

part one system characteristics and protection hardware setup
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(1. School of E&E, Shandong University, Jinan 250061, China;
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Abstract: The operational characteristics of a mesh topology substation from National Grid (NG), U.K. and the protection
requirement are analyzed. After a thorough evaluation, a complete protection system is designed for this substation using MiCOM
series protective IED from Areva T&D. P746 digital protective IED is used as the mesh corner busbar main protection and two P841
as backup protection; P643 and P841 are used as transformer HV main/backup protection, P841 is adopted for transformer LV
protection; feeder local panel A and remote panel B have two P545 respectively, main I protection is configured as current
differential scheme via fibre optic communication and main II distance protection; the P545 in panel B are configured as
conventional hardwired scheme and two P991 testing blocks are installed, this is designed to facilitate the performance comparison
with panel A; the time synchronization for the protective IEDs are achieved by P594 units receiving GPS signals. This protection
system has been approved by NG and testing schemes based on the OMICRON CMC 256 test set and MiCOM PX4X 9-2LE
Simulator are proposed, the system will be installed for on-site operation if the performance testing results meet the requirement.
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Fig.1 Star topology all-digital protection system
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Fig.2 Mesh busbar and its protection scheme
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Fig. 3 Application object of all-digital protection system
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Fig. 6 Bias differential characteristics
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Fig. 7 Feeder local and remote panels
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Fig. 8 Feeder local and remote panels interface
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Fig. 9 Feeder main 1 protection characteristics
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