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Design of performance testing schemes for all-digital protection systems

part two performance indices and implementation methodology design
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Abstract: Based on a Mesh topology substation protection system using Areva T&D MiCOM series relays, a set of absolute and
relative indices are proposed to evaluate and compare the selectivity, operating speed, sensitivity and reliability of all-digital
protection system with the conventional hardwired system. Compatibility and interoperability indices are defined for investigating the
compatibility and interoperability of systems using merging units, Ethernet switches and protective IEDs from different
manufacturers. Implementation methodology for performance testing of the feeder current differential protective IED and distance
protective IED is presented. Testing schemes for compatibility and interoperability indices evaluation are proposed and testing results
of P594 GPS time synchronizing units are presented. The solutions to quantitatively evaluate the performance indices of the novel
protection schemes in National Grid, U.K. using statistical tools are discussed.
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Fig.1 Protection performance test scheme for feeder bay
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Fig.3 Test scheme for compatibility and interoperability indices
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