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Abstract. The effects of transformers on the types and characteristics of voltage sag are also 
different when the voltage sag is transmitted by the transformers, which have different winding 
connection modes. In this paper, using the system simulation model built by PSCAD, based on 
the derivation of voltage transfer matrix of transformers with different winding connection 
modes. Then, taking the Y0/Y-12 type transformer as an example analysed the propagation 
characteristics of voltage sag caused by single line-to-ground fault, line-to-line fault and double 
line-to-ground fault. The transfer law of voltage sag propagation of transformers with different 
winding connection modes is summarized. These laws provide some reference value with on 
line monitoring, type identification, source location of voltage sag and state evaluation. 
Industrial plants could reduce the harm caused by the voltage sag reasonable by the way of 
changing winding connection modes of transformer. 
Keywords: power quality; voltage sag; voltage sag propagation characteristics; transformer 
winding connections. 

1 Introduction  
In recent years, power quality problem has become a worldwide extensive discussion and research 
focus, along with the power electronic equipment and voltage sensitive equipment in a large number 
of applications in industrial control and production process. Voltage sags have caused wide concern of 
the power quality issues, including the power supply department and the customers [1]. According to 
national standard GB/T 30137-2013 power quality-voltage sags and short interruptions voltage sags 
are defined as: a certain point voltage RMS value suddenly reduced to 0.1-0.9, and recover the normal 
phenomenon in the short duration 10ms-1min, similar definition of IEEE, while scope of the effective 
value in IEC is defined between 0.01-0.9 times rated voltage, duration of 0.5 cycle to 3 minutes [2-4]. 

Voltage sags are mainly caused by symmetrical or asymmetrical fault occurs in the power system. 
In addition, the starting of large induction motor and switching of transformer can also cause voltage 
sags [5]. Voltage sags occur very frequently, the economic loss caused by voltage sags accounts for 
60% of the total loss of industrial samples [6]. For examples, the SAIC GM experienced in a total of 
31 times voltage sags from 2004 January to 2005 April, an average of 2 times a month; the occurrence 
of voltage sags are more than 1000 times each year (from 2010 to 2013) in Shenzhen power grid, and 
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