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Engineering application and simulation test of

traveling wave technology
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Fault identification of power system can be divided into power frequency method,
transient method and traveling wave method. Traveling wave method has been applied in
many engineering fields after years precipitation. Traveling wave protection for HYDC
line, traveling wave fault location measured by CVT, traveling wave fault location
measured by CT, and traveling wave line selection of distribution network are four
mature application scenarios.
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Two-end TWFL based on first arrival m= E(l + (t, — tg))v

Fault location based on impedance has a
limited accuracy due to measurement errors of
voltage and current, arc resistance, super-
imposed load flow, mutual coupling with
parallel line, incorrect settings, etc. TWFL solely
depends on the precise arrival time stamps, so
high precision for fault location is possible.
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Specification for transmission line
fault location equipment based on traveling wave
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The traveling wave recording unit collects the

TW signal including power frequency before
and after the fault of the ac/dc transmission
line and upload it to the traveling wave
location analysis master station. The maximum
sampling frequency is 36MHz. At the maximum
configuration (24 channels), the highest
acquisition frequency is 1.5mhz, and the
traveling wave location resolution is 100m.
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Test Method Feature
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Inject Pulse Inject timed traveling wave calibration
pulses for current or voltage
(o] H5R: 2 FAEMTP3R 4 = 1738 3L ReEEBIRKERNHE
Playback Using EMTP software to only for a short time
produce high frequency wave wave data
ST E /N E FPCGASE R E B A BRI 5 0%
RT Simulation Using small step or FPGA to most convenient

simulate in real time closed-loop testing
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BRBER HVDC line model
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Traveling wave protection must be
selective:

Ability to distinguish between in-area
and out-of-area faults (F1 and F2)

Able to distinguish between local line

and adjacent line faults (F1 and F3)
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B IRIER DC line fault
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The protection setting is obtained

by simulation test, rather than

exact theoretical calculation.
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CVTRE{TEESRL CVT measurement TWFL
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1. Additional measurement CT
and coaxial cable is required

2.The comparison voltage is set

according to the empirical value
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BB HRE R Wavelet transform algorithm
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Sample rate: TMhz

Line count: 4

Location error: 150m
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By comparing the transient zero-mode traveling wave of each line, there are three basic selection methods:
1) comparison of amplitude of traveling wave current: the line with the largest amplitude is selected;
2) comparison of travelling wave current polarity: the line with the opposite polarity of other lines is selected;

3) traveling wave current direction method: the line with opposite polarity is selected.
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. Fault arc resistance
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Sample rate: 2Mhz

Line count: 1

Direction judgment: optional trip
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The amplitude of travelling-wave signal is
related to the fault angle and arc resistance
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Traveling wave signal requires high
sampling rate and high precision timing
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The traveling wave extraction algorithm is
complex, needs lots of calculation
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Can be integrated into the phasor
based protection as a supplement
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High speed high resolution ADC chip,
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The adaptive wavelet transform is
required
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