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Fig.3 Test scheme for substation backup protection
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Fig.5 Schematic diagram of message data analysis
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Practical test technology and solution based on RTDS-GTNET
for protective equipments in smart substation
PENG Fang',GAO Houlei',LIU Yiqing’,KONG Fandong’
(1. Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education,Shandong University,
Ji’nan 250061 ,China;2. School of Automation and Electrical Engineering,Ji’nan University,Ji’nan 250022, China;
3. State Grid Suzhou Power Supply Company,Suzhou 215004, China)
Abstract: The test structure of traditional RTDS-GTNET is briefly introduced and the practical requirements
for the test of protective equipments in smart substation are analyzed. Aiming at the requirements,the
updated GTNET-SV module technique is synchronously tracked,the protocol and packet jitter of SV module
are compared between new and old versions,and a solution applying the parameter-recognition-and-matching
method to realize the normal SV message interaction between RTDS and protective equipment is proposed.
With a substation area protection as an example,the implementation of closed-loop test based on GTNET is
introduced and the test precision is verified.
Key words: smart substation; GTNET; IEC61850; real-time digital simulation; IED; closed-loop test;
relay protection; communication
O
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Detection of hidden failure based on protection signals
LIANG Chen', TAT Nengling',HU Yan',ZHU Qin?
(1. School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University,

Shanghai 200240, China;2. State Grid Shanghai Shinan Power Supply Company,Shanghai 200233, China)
Abstract: Since there is no effective way to detect the hidden failures of relay protective equipment,a
method based on the analytic model of protective signals is proposed,which,for describing the association
among the signals,establishes an analytic model according to the logical relationships among the signals of
protective triggering, protective action,breaker tripping and fault location,and the configuration rules between
main and backup protections,and the states of line three-zone protective operation,refuse-to-operation,mal-
operation ,etc. The maximum matching between actual and expected states of signal is taken as the objective
of optimization and the results of optimization are applied to detect the hidden failures. The analytical re-
sults of case study prove the proposed method effective.

Key words: relay protection; hidden failure; analytic model; protection signal; protection triggering; fai-

lure analysis
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