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Fig.1 Bipolar HVDC power transmission system
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Table 1 Maximum action values of rectifierside
traveling wave protection during in-zone and
out-zone faults

L] WA max(du/de)  max Au max Ai
/i 0.824 0.770 1.244

X P e S 0.190 0.499 0.758
A 0.179 0.495 0.677
fi 0.198 0.745  -0.008

X A /s 0.104 0.476 0.672
fe 0.070 0.655  -0.012
f 0.093 0.647 0.795
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Table 2 Polarity of current traveling wave for

different fault locations
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Fig.2 Relationship between maximum voltage
variation rate and transition resistance
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Fig.3 Transient equivalent circuit
of out-zone fault
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Fig.5 Voltage traveling wave for in-zone
and out-zone faults
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Fig.7 Calculated voltage variation rates
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Fig.8 Simulative voltage variation rates for in-zone
and out-zone faults
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Table 3 Influence of transition resistance on
maximum voltage variation rate occurrence time

e R AE B 2/ ms

PR /O

S e S fs
0 005 010  0.10 1.45
100 005 010 0.0 1.50
200 005 0.0 0.0 1.50
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Table 4 Simulative results
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Review of LVRT technology for auxiliary equipment inverter
of thermal power plant
ZHENG Zhong', LI Weihua', GENG Hua®, YANG Geng’
(1. North China Electric Power Research Institute Co.,Ltd.,Beijing 100045, China:
2. Department of Automation, Tsinghua University, Beijing 100084, China)

Abstract: As the converter technique is widely used to the motor driving of auxiliary equipments in
thermal power plants,the LVRT(Low-Voltage Ride-Through) ability of auxiliary equipment inverter should be
particularly improved for the safe and stable operation of both thermal power plant and power grid during
the voltage dip. The impact of generator voltage dip on the auxiliary equipment inverter of thermal power
plant is analyzed and the latest technical specifications of LVRT for the auxiliary equipment inverter of
thermal power plant are introduced. The existing domestic and foreign LVRT technologies are summarized
and evaluated systematically. With the reference to the development of LVRT technology for wind turbine
generator,the future development direction of LVRT technology for the auxiliary equipment inverter of
thermal power plant is prospected.

Key words: thermal power generation; auxiliary equipment inverter; voltage dip fault; low-voltage ride-

through

U A
s .
(L3£% 128 W continued from page 128)

In-/out-zone fault identification for HVDC transmission line
ZHOU Quan',WU Jiyang®,LI Haifeng’
(1. Maintenance & Test Center,CSG EHV Power Transmission Company,Guangzhou 510663, China;
2. School of Electric Power,South China University of Technology,Guangzhou 510640, China)

Abstract: A method combining theoretical derivation and simulative analysis is applied to study the transient
characteristics of voltage and its variation rate during the in-zone and outzone faults of HVDC transmission
line. Results show that the maximum voltage variation rate occurrence time of inzone fault is obviously
different from that of out-zone fault,which is then used to distinguish them from each other. The simulative
results of PSCAD/EMTDC show that,the proposed method can reliably identify the in-zone and out-zone faults;
immune to high transition resistance,it needs low sampling frequency and short time window;and it can be
implemented based on the existing hardware and software platforms.

Key words: HVDC power transmission; traveling wave protection; fault identification; voltage variation rate



