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Abstract. Ferroresonant overvoltages can be occurred in power
systems. In power systems, ferroresonance usually refers to a
series resonant condition, as is this case, although there has
been some research done on parallel ferroresonant condition.
The series circuit is established during fault conditions and its
existence is dependent on the configuration of the circuit.
In the present paper for Wye-Wye transformers connections
ferroresonance phenomena is investigated and results show
effect of different configuration and load.

shunt capacitance needs to be connected to the
transformer. Second, the transformer needs to be lightly
loaded. And finally, a single-Phase fault needs to occur
on the system. The first condition is dependent on the
configuration of the system. The second two will be
determined through the operation of the system [5].
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In order to investigate the ferrorosonant phenomena in
power system a network such as fig. 1 is built up in
MATLAB 6.5.
A three-phase 250 MVA, 400kV/230kV transformer is
connected to the end of a 100km transmission line. A
three-phase RLC load is connected to low voltage side of
transformer. Single phase switching (phase A) is done for
different connection of Wye-Wye transformer and the
results are as follows.
For different transformer connection, and for no-load
and load conditions simulations are done. The current
and voltage of each phase at the beginning of the line is
obtained and will be shown in following figures. In this
simulation Phase A will be disconnected and
ferroresonant condition can be observed on diagrams.
Transformer connections are as follows.
a-Y-Y
b-Yg-Yg
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1. Introduction
Ferroresonant overvoltages can be occurred in power systems.
In power systems, ferroresonance usually refers to a series
resonant condition, as is this case, although there has been some
research done on parallel ferroresonant condition [1]-[3]. The
series circuit is established during fault conditions and its
existence is dependent on the configuration of the circuit [4],
[5].

Studies have shown that certain power system
configurations will increase a network’s susceptibility to
ferroresonance. Protection and switching equipment that
operates on a single-phase basis may leave sections of a
network open circuited, effectively creating a series LC
circuit that is excited by the remaining phases.
Equipment grounding may also be of concern. For
example, ungrounded wye-connected transformers may
excite open circuit phases whereas wye-connected
transformers disallow it [2].
Transformer loading conditions also have an effect on
ferroresonance susceptibility [2].
To limit the damage to the distribution system,
sustained overvoltages should be limited to 1.1 pu across
transformer windings and 1.25 pu across the metal oxide
lightning arresters [6]. For ferroresonant Overvoltages to
cause the early demise of the lightning arresters, three
conditions need to be meet. First, the right amount of

2. Simulation

For above connections both no-load, and loaded cases are
investigated.

3. Simulation Results
A. Noload Condition for Y-Y Conections
Fig. 2 shows primary currents of transformer at no load
condition for single phase switching.

Fig. 1. Simulated circuit on MATLAB

B. Noload Condition for Yg-Yg Conections
Fig. 4 shows primary currents of transformer at no load
condition for single phase switching.

Fig. 2. Primery currtens of transformer.

Fig. 3 shows primary voltages of transformer at no load
condition for single phase switching.

Fig. 4. Primery currtens of transformer.

Fig. 5 shows primary voltages of transformer at no load
condition for single phase switching.

Fig. 3. Primery voltages of transformer.

Fig. 5. Primery voltages of transformer.

C. Load Condition for Y-Y Conections

network that lead to ferroresonant will produce
overcurrent more than no-load condition.

Fig. 6 shows primary currents of transformer at load
condition for single phase switching.

Fig. 8. Primery currtens of transformer.
Fig. 6. Primery currtens of transformer.

Fig. 7 shows primary voltages of transformer at load
condition for single phase switching.

Fig. 9. Primery voltages of transformer.
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Fig. 7. Primery voltages of transformer.

D. Noload Condition for Yg-Yg Conections
Fig. 8 shows primary currents of transformer at load
condition for single phase switching.
Fig. 9 shows primary voltages of transformer at load
condition for single phase switching.

4. Conclusion
Aim of this paper is using MATLAB for investigating the
ferroresonance phenomena.
In the present paper ferroresonant simulation for a
network is done on MATLAB for different connections
of YY transformer. Results of simulation show that in
YY series of transformer load has a small influence on
reduction of ferroresonant overvoltages. But in load
condition during disconnecting the one phase of is
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