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Introduction :

367 km 4x954 mcm 353 km 4x954 mcm
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System of 500 KV — TENE — SE’s Colinas — Ribeiro Gonc¢alves — Sio Jodo do Piaui.

SE §.J.do Piaui

Note: all reactors arebanks of 3x60 Mvar
Capacitive compensation series of 48%in LT COL-RGO and 49% in LT RGO-SJP.

Changing settings of the 500 kV line — Ribeiro Goncalves — S.J do Piaui.

Settings Initial Value Proposed Value
Z1P Z1N Z1P Z1N
Ribeiro Gongalves 30.67 Q 26.22Q 15.94 Q 13.11 Q
S.J do Piaui 2490 2,220 2240 1.99Q
Changing settings of the 500 KV line — Ribeiro Goncalves — Colinas.
Settings Initial Value Proposed Value
Z1pP Z1N Z1pP Z1N
Ribeiro Gongalves 280Q 25.78 Q 14.56 O 12.89 Q
Colinas 13.40 Q 120 11.39 Q 9.96 Q




Introduction

 Main Objectives :

* |dentification the presence of series capacitor
in the fault loop ;

* Protection block 21 (Zone 1);
 Determination of the fault direction;
* Action decision until % of cycle.
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Typical waveform-R-L Circuit and typical waveform-R-L-C Circuit.
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Modeling
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Typical waveforms for fault Loops.

Red = Inductive Loop
Green 2 Induction— Capacitive Loop



Theoretical Foundation

Discrete Wavelet Transform:
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Where:
a — Parameter scale,

b — Translational Parameter withm andnand Z, a0 = 1 and b0 # 0.

MRA Pyramidal Algorithm:
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MRA Algorithm - Multi Resolution Analysis.



Theorical Foundation

Discrete Wavelet Transform:

Fa = 30720 Hz (512 samples/cycle)

Wavelet Level

Frequency Range(Hz)

Min Max
1 7680 15360
2 3840 7680
3 1920 3840
4 960 1920
5 480 960
6 240 480
7 120 240
8 60 120
9 30 60

960 Hz

480 Hz

40 Hz

120 Hz
60 Hz

Time




Detection of Subsynchronous Component

Maximun

1t Approach: Transitional

Separation Plan: Wavelet Detail level 5
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Detection of Subsynchronous Component

Maximun
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Separation Plan: Faster current decay
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Directionality and Polarity
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IA, 1B, IC

Algorithm Summary
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Testing Circuit

Ts=Tss.
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Conclusions

 The methodology developed has presented a satisfactory performance,
around 100%.

* The combination of function 21 with the traveling waves algorithm, increases
substantially the reliability of the protection in question.

Future works:

* Generation of a greater number of tests

* Model the system taking into account values less than 5 Hz and greater than 55
Hz for the sub synchronous frequency generated by the transmission system.



Thanks!!!
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