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SYSTEM

This research is to study and assess stray current in a DC rapid transit system
by creating a grounding model using MATLAB&Simulink, in which consists of a
multi-resistor network of the structures of poles, viaducts and rail tracks for the MRT
Purple Line (North) project. The study found that the evaluation of the stray current
was focused on the amount of rail potential that may jeopardize person’s safety with a
permissible touch voltage of not exceeding 120 V in a period of more than 300 secs
for DC railway systems with EN 50122-1 standard. The simulation of a single-train
movement by considering the grounding in the viaduct structure of the train system
consists of a one-layer grounding model (OGM), a two-layer grounding model (TGM)
and a two-layer grounding model at poles (TGMpoles). The'simulation results showed
that the maximum rail ‘potentials  were-74.31 V., 7435V and 74.35 V respectively.
which passed the specified standard. In addition, the TGM and TGMapoles models
could also calculate the structure voltage of the train position, which was 0.766 V in
both models. With regard to the grounding modeling using the MATLAB&Simulink
for the scaled-down single-viaduct structure, it was found that this model had the
maximum error of voltage between the rails and structure earth of 7.29% when
compared with the standard EN 50122-2. Therefore, the concept of creating this

model can be used to create a grounding model for the Purple Line MRT project



(North). From the simulation results, it was found that the rail potential was 58.899 V.,
which passed the specified standard. In addition, the effects of the stray current on
secondary insulation were studied. Considering the conductivity according to
EN 50122-2 standard, it was found that, from the electrical conductivity set at
0.5 S/km, the electric railway system has an electrical conductivity exceeding the
acceptable minimum when the resistance of the clamping device is reduced to about
6kQ. Furthermore, when considering the change of the rail potential greater than
+ 5 V according to EN 50122-2, it was found that the critical voltage occurred
whenever the resistance of the rail clamping device is 1 kQ or conductor per unit

length (G'ke) is 2.78 S/km.
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