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Fig.1 Three data source types of
smart substation protections
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Fig.2 Typical applications of hybrid data-
source types in smart substation
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Fig.3 Synchronous sampling sequence for SV input only
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and multi-channel SV inputs
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Synchronous data acquisition from hybrid sources
for smart substation protections
LIU Yiging',GAO Weicong’, GAO Houlei’, WANG Linxian*
(1. University of Jinan,Ji’nan 250022,China;2. Shandong Vocational College of Foreign
Affairs Translation,Ji’nan 250100, China;3. Shandong University,Ji’nan 250061 ,China;
4. Integrated Electronic Systems Lab Co.,Ltd.,Ji’nan 250100, China)
Abstract. As the protective devices,including transformer differential protection,automatic backup-power
switchover,bus protection and so on,should now adapt to the connection of electromagnetic transformer and
electronic transformer (including merging unit) at the same time,a scheme of synchronous data acquisition
from multiple data source types is designed for smart substation protections,which takes the sampling
pulse inside the protective devices as the benchmark to synchronize the multi-channel SV (Sampled Value)
inputs by the interpolation and to simultaneously start the AD conversion of analog inputs,as well as
tracks the input signal frequencies of different data sources by the real-time frequency detection and
sampling interval adjustment to realize the synchronous sampling. It can be applied to the smart secondary
devices,such as relay protections and cascaded merging units of analog inputs,to improve their
adaptability. It is implemented based on FPGA and its effectiveness is verified by its application in the
smart protections and the test results.
Key words: smart substation; electric power system protection; hybrid sources; interpolation;

synchronization; sampling; merging unit; electromagnetic transformer
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