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Fig.1 Data transfer framework and information
flow of WAMS
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Fig.3 Schematic diagram of acquisition for WAMS piecewise delay
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Fig.4 Logical structure of PMU network
recorder and delay analysis
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Table 1 Measurement results of WAMS piecewise delay

PMU f5 B3 5 # 58 PMU M1 F i 4E / ms
PMU F il AE T pmu T Tont T e T T con Tw'
PMU 5§ WAMS i@ {5 29.902 5.143 2.970 0.304 3.680
% PMU 584017 & TCP @ {5 29.656 4.949 0.086 3.276 0.427 3.699
PMU 5 #4157 & UDP 38 {5 29.468 4,511 0.141 2.943 0.458 3.583
BN PMU 5 WAMS i@ {5 50.390 7.984 6.793 0.322 6.471
PMU 5 WAMS i@ 5 44.322 7.245 5.488 1.217 5.413
AN PMU 5 #4815 TCP # {5 44.431 7.245 0.205 5.684 0.907 5.350
PMU 58157 & UDP 3& {5 44.607 7.807 0.113 5.224 1.691 5.823
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Table 2 Communication delay performance
of measurement data

P HE/ms 2% /ms’ KfE/ms  R/ME/ms
TCP 4.949 1.579 638.536 4.488
UDP 4,511 0.007 26.049 4,351
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Test and Analysis of Piecewise Delay in Wide Area Measurement System

ZHANG Lei', ZHAN Zhenbin®, WEI Luping®, SHI Bonian', XIE Xiaodong'
(1. Beijing Sifang Automation Co. Ltd., Beijing 100085, China;
2. Zhejiang Electric Power Dispatching and Control Center, Hangzhou 310007, China)

Abstract: In wide area measurement system, the to-be-measured and to-be-managed data are both transmitted through the
electric power dispatching data network. The delay produced at each stage in the process of data transmission is uncertain and
random, which brings about a very unfavorable impact on damping control of the wide area power system. Therefore, a
measuring method of piecewise delay in the wide area measurement system is proposed, which is capable of efficiently
measuring the delay of each link in the data transmission process of the wide area measurement system, providing a basis of
analysis in ensuring real-time and accurate data in the wide area measurement system. In Zhejiang Province, a field application
platform is set up for three substations to measure the piecewise delay and analyze the characteristics and influencing factors of
piecewise delay. The results show that the measurement method of piecewise delay in the wide area measurement system is
expected to provide improvement in WAMS overall time delay with definite orientation.
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