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Abstract: In the research of relay protection, transmission lines are usually imitated with different mathe-
matical models. But the mathematical model only corresponds with actual physical model approximately
when applied in the special frequency band. So it has to consider the suitable frequency band when imple-
menting the relay protection. This paper raises the definition of suitable frequency band of line model applied
to pilot differential protection based on parameter identification. And it researches the suitable frequency
band of transmission line IT model. It appears that the suitable frequency band becomes narrower with the in-
crease in the length of transmission line, and is irrelevant with the system impendence. Finally, simulations
by ATP basically establish the suitable frequency bands of IT model for the transmission lines of different
length, providing the criteria for the design of digital filters of pilot differential protection based on parameter
identification.
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Figure 1. The fault component network with IT model of external fault state
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Figure.2 Capacitance model of external fault state
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Figure.3 The fault component network with IT model of internal
fault state
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Figure.5 Equivalent circuit of the fault network with IT model
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Figure.6 Angle-Frequency characteristics of fault component port
impedance of S0km line with IT model
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Figure.7 Angle-Frequency characteristics of fault component port
impedance of 100km line with IT model
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Figure.8 Equivalent circuit of the fault network with distributed
model
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Figure.9 Angle-Frequency characteristics of fault component port
impedance of S0km line with distributed model
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Figure.10 Angle-Frequency characteristics of fault component port
impedance of 100km line with distributed model
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Figurel2. Angle-Frequency characteristics of fault component port
impedance of 50km line in modal network
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Figurel3. Angle-Frequency characteristics of fault component port
impedance of 100km line in modal network
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Figurel4. Angle-Frequency characteristics of fault component port
impedance of 200km line in modal network
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FigurelS. Angle-Frequency characteristics of fault component port
impedance of 300km line in modal network
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