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Research and application of multifunctional measurement & control device of
new generation smart substation

YU Gaowang
(XJ Electric Co., Ltd., Xuchang 461000, China)

Abstract: To achieve the high system integration, reasonable structure and layout, advanced and applicable equipment,
energy conservation and environmental protection of economy as well as supporting control integration, the new
generation smart substation puts forward the requirement of multifunctional measurement & control device, which
integrates measurement & control, metering of no gateway and synchronized phasor measure in an interval. The paper
describes the specific function and hardware & software framework of multifunctional measurement & control device. All
key technologies are analyzed and summarized to meet the higher requirement of software and hardware of
multifunctional measurement & control device. Theoretical simulation and practical test verify that the proposed specific
technical algorithms, such as data merge and reactive power algorithm based on Hilbert transform, can improve
computational efficiency and accuracy of data and solve the technical problems of developing multifunctional
measurement & control device. Specific application in demonstration project of new generation smart substation indicates
that the multifunctional measurement & control device can reduce the number of secondary equipment and increase
integration of substation secondary system.
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Fig. 1 The overall scheme of hardware system
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Fig. 3 Data flow diagram
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Fig. 4 Principle block diagram of reactive power measurement
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Fig. 5 Response diagram of amplitude and phase frequency
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Table 1 Error simulation result of RMS when frequency varying

Hii# Hz AMMEIE % EIE%

45 -1.003 87~-0.001 16 =0.000 50~0.000 50
46 -1.104 71~-0.001 41 =0.000 09~0.000 09
47 =0.124 96~-0.000 12 =0.000 50~0.000 50
48 =0.400 40~-0.000 46 =0.005 04~0.005 04
49 =0.777 10~-0.000 92 =0.006 37~0.006 37
50 0 0

51 -0.550 87~-0.000 65 =0.009 51~0.009 51
52 -1.20536~-0.001 9 -0.000 33~0.000 33
53 -0.626 16~-0.000 80 -0.01228~0.012 28
54 =0.099 93~-0.000 12 =0.000 34~0.000 34
55 -1.003 46~-0.001 57 =0.004 44~0.004 44
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Fig. 6 Configuration diagram of Chongqing Dashi station
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