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(A Study on the Harmonics Effect of Ratio Differential Relay for Transformer Protection)
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Abstract

Power transformers are applied throughout the power system to connect systems of different voltage

to one another. Since a ratio differential relay offers high sensitivity in detection of internal faults in

power transformers, it is widely used in the main protection system. The use of nonlinear devices such

as rectifiers and other devices utilizing solid state switching have been increased in industry during

recent years. For nonlinear loads, the load current is not proportional to the instantaneous voltage. This

situation creates harmonic distortion on the system. The harmonic could differential relay misoperation

if not recognized. This paper aims at analyzing and probing into the influences of harmonics on a ratio

differential relay for power transformer protection.
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Fig. 1. Single line diagram of the case study system
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Er 2. 87T AIE(NO.1)

Table 2. 87T test(NO.1)

A2z (%)

Al 7k (sec) A% B% CH
0.2 0.6 0.56 0.7
0.4 16 124 36.2
0.6 13 23.7 45.4
0.8 14 37.7 57.6
1 585 67.5 75
12 58.3 60.3 70.3
14 51.3 53.6 65.4
16 55.6 54.3 52.4
18 53.4 585 45
2 36,5 40.7 37.9
2.2 35.4 41.2 325
2.4 324 41.3 29.8
2.6 39.3 454 22.1
2.8 354 449 20.2
3 17.8 20.1 19.4
4 16.8 36.8 35.6
5 183 11.7 255
D 26.6 36.2 384
7 37.1 245 1
8 81.9 22.9 51.4
9 30.7 50.6 23.8
10 31.3 415 135

AZE | A2z A/A) | F 2x23 A7A)

(sec) | A% | BY | ¢4 | A% | BY | C%

02 | 001 | 001 | 001 | 042 | 035 | 04

04 | 001 | 001 | 001 | 042 | 036 | 0.42

06 | 001 | 001 | 001 | 041 | 031 | 0.43

08 | 0.01 | 001 | 001 | 048 | 0.37 | 041

1 02 | 023 ] 018 | 035 | 035 | 0.24

12 | 016 | 021 | 0.16 | 0.35 | 0.36 | 0.26

14 | 02 | 02 | 018 | 036 | 032 | 0.25

16 | 017 | 016 | 0.16 | 0.37 | 03 | 0.24

18 | 08 | 017 | 013 | 031 | 0.37 | 0.28

(102

N7 ARz AFA) | F 2z AFA)

(sec) | A% | BY | ¢ | A% | BA | cAF
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Fig. 6. Resonance filter
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Fig. 7. Simplified single line diagram
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