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Advanced Algorithm for IED of Stator Winding Protection of Generator System

& ®T
(Chul-Won Park)

Abstract - The large AC generator fault may lead to large impacts or perturbations in power system. The generator
protection control systems in Korea have been imported and operated through a turn-key from overseas entirely.
Therefore a study of the generator protection field has in urgent need for a stable operation of the imported goods. In
present, the algorithm using the current ratio differential relaying based DFT for stator winding protection or a fault
detection had been applied that of internal fault protection of a generator. the DFT used for the analysis of transient
state signal conventionally had defects losing a time information in the course of transforming a target signal to
frequency domain. In this paper, the discrete wavelet transform (DWT) was applied a fault detection of the generator
being superior to a transient state signal analysis and being easy to real time realization. The fault signals after
executing a terminal fault modeling collect using a MATLAB package, and calculate the wavelet coefficients through the
process of a multi-level decomposition (MLD). The proposed algorithm for a fault detection using the Daubechies WT
(wavelet transform) was executed with a C language and the commend line function for the real time realization after

analyzing MATLAB'’s graphical interface. The advanced technique had improved faster a speed of fault discrimination
than a conventional DFR based on DFT.
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Fig. 1 Schematic diagram of mutually coupled circuits
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Fig. 2 Modeling flowchart
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Table 1. Generator parameter

L JH | 0.0071 L [H] | 0.0070 L AHl | 2500
L JH] | 0.0068 L JHl' | 00016 MAH] | 0.100
M JH] | 0.0054 M dH] | 0.0026 MJH | 0125
Q] 0.0020 r AQ1 | 0.4000 r 49l 0.015
r Jel 0.0150 L H 0.0010
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Fig. 4 Hammonic ratio during three phase short fault
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Fig. 5 Hamonic ratio during two phase short fault
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Fig. 7 Wavelet result and fault discriminant

823 45 AEY 5o e 24 2% A% AL 7 24w

d ol

¥ 2 3A ciEipXAlel pEmHEH D)
Table 2. Fault discrimination result during three phase short fault

TEREAT | 54 992
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a’y 0.000390625 4,625458

128s/c b 0.000390625 7.217669
i 0.000390625 3.615876

a’t 0.00078125 4408612

64s/c b 0.00078125 4686842
cit 0.007291667 3.020614

a’y} 0.0015625 4296119

32s/c b 0.0015625 3.365721
ci 0.005729167 3.122489

a’y 0.004166667 4,120541

16s/c bAk 0.005208333 3.492983
cit 0.004166667 3.097139
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Table 3. Fault discrimination resut during fine to line short fault
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198s/c b 0.003125 3.024725
i 0.000390625 5573126
64s/c bAF 0.00546875 3.086895
it 0.00078125 3.146053
3/c b 0.006770833 3.035325
c 0.003645833 3.195633
165/c bt 0.009375 3.192112
At 0.010416667 3.151824
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Table 4. Fault discrimination resutt during one line to ground fault
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A Ay Pt STy
128s/c ait 0.000390625 3.069597
64s/c a%¥ 0.001041667 3.692882
32s/c a’} 0.002083333 3.555604
16s/c a’d 0.004166667 3.307883
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