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A Study on SCOTT Transformer Protection Relay Malfunction Case
and Improvement Methodology
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Abstract In Korean AC power railway substations, SCOTT winding transformers are under operation to have a single
phase power supply together with a phase angle of 90° on the secondary side of the main transformer. In the case
of an internal fault of the transformer, the transformer protection relay should be cut off on the primary side, the
transformer should be inoperative to the external fault of the transformer or to the normal train operation. Reducing
the malfunction of the relay through an exact fault determination is very important for securing a stable power system
and improving its reliability. The main transformers are protected using Buchholtz's relay and a differential relay as
the internal fault detection devices, but there are some cases of the main transformer operation under the deactivation
of this protection function due to a malfunction of the differential relay. In this paper, the characteristics of the
SCOTT transformer and differential relay as well as the malfunctioning of the protection relays are presented. The
modeling of the SCOTT transformer protection relay was accomplished by the power system analysis program and
the Comtrade file from 'A substation', which was used as the input data for the fault wave, and the harmonics were
analyzed to determine if the relay operates or not. In addition, an improvement plan for malfunctioning cases through
wave form analysis is suggested.
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Fig. 1. Scott transformer connection and current phasor
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Ip= (L + 1Ly)/2 (3)
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Table 1. malfunction cases of transformer protection
relay in A Substation

Practical cases Date/time Status

Case | 0160111, AM 04:26 871

A 1 Trip

Substation

Case | 016.05.02, AM 04:05 87T

2 Trip
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Table 2. setting values for substation protection relay

Settin

Parameter v alue§

Normal low threshold: Idiff> 03 In

Start of zone 2 Itravl 0.6 In

Slope Zone2 25 %

Start of zone 3 Itrav2 5.6 In

Slope Zone3 40 %

Instantaneous high threshold: Idiff>> 0.8 In
Trip time delay 3 ms

Magnetising inrush current Restraint (H2), 15%,
Maximum time of Inrush (current) restraint 1000 ms
Enable overfluxing Non use
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