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Abstract 
This paper presents investigation of conceivable transient overvoltage that can be produced amid 

vacuum electrical switch (VCB) operation at the association purpose of a photovoltaic power plant. 
Average exchanging occasion that is identified with VCB concerns stimulation and de-empowerment of 
emptied transformer. Nonetheless, at the common photovoltaic power plant the transformer is sustained by 
an inverter outfitted with LC (or LCL) channels that are important for constraint of music and swell in 
voltage and current. From the perspective of exchanging operations, the inductance and capacitance of 
the LV side associated channel influence the regular recurrence of the transformer, which is reflected by 
various transient framework reaction amid VCB working. In this article, research facility estimation of 
overvoltage produced amid dispersion transformer exchanging by methods for VCB is examined. Effect of 
the LC channel associated at the LV side on the overvoltage concealment was contemplated. EMTP-ATP 
recreations were directed with a specific end goal to confirm the likelihood of homeless people end by 
methods for extra arrangement associated RL gag at the transformer medium voltage side. 
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1. Introduction 
Vacuum circuit breakers are these days usually used in medium voltage organizes 

because of their superb exchanging abilities and solidness. They are regularly utilized for 
applications containing appropriation transformers [1], curve heaters, wind ranches, PV control 
plants and electrical engines. In those cases, VCBs are utilized for empowerment and de-
stimulation operations at different working burden conditions and additionally recurrence of 
operations [2].  

It is a notable component of a VCB, upheld by test information revealed that high 
overvoltage and high voltage rate of rise (dU/dt) may happen amid exchanging operations in 
this way, a few countermeasures have been created throughout the years keeping in mind the 
end goal to alleviate these marvels [3]. Run of the mill arrangements used by and by include 
surge arresters or RC snubbers. 

Their standards of operation are distinctive, hence in the applications requiring the most 
elevated unwavering quality commonly a mix of a few ensuring components is utilized [4]. Surge 
arresters are produced keeping in mind the end goal to confine the pinnacle estimation of 
overvoltage, yet they don't influence the voltage rate of rise.  

Despite what might be expected, fundamental objective of RC snubbers usage is to 
diminish the steepness (dU/dt) by methods for extra capacitance brought into the circuit. 
Expanded capacitance additionally de-tunes the thunderous circuit shaped of the transformer 
inductance and capacitance and in this way Transient Recovery Voltage (TRV) swaying 
recurrence is decreased and the peak estimation of the TRV [5]. In this paper described that the 
PV inverter topology it is a high efficiency topology [6]. Firefly algorithm is presented in this 
paper in this algorithm used to generate the reactive power [7].  
 
 
2. Proposed Method 

The utilization of capacitors shunt-associated at the MV side of the transformer is an 
exorbitant arrangement; hence reasonable applications to ensuring conveyance transformers 
are extremely restricted. Other arrangement constraining the dU/dt of the homeless people 
produced amid VCB exchanging operations was proposed in. Basically it is an arrangement of 
parallel R-L channels arrangement associated at medium voltage side of the transformer.  
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Its capacity to decrease dU/dt and the peak estimation of the overvoltage was 
effectively exhibited in trials the discoveries of the tests were an inspiration to distinguish why 
the channel associated at the low voltage side of the transformer negatively affects the 
stimulation conditions.  

It was normal that the channel capacitance may carry on in the comparable standard as 
the run of the mill RC snubbers that are introduced at the medium voltage side of the 
transformer.  

This would be legitimized by considering a capacitive identical transformer demonstrate 
appropriate to high recurrence administration, relevant for investigations of VCB working. 

So as to sift through high recurrence parts of empowerment overvoltage homeless 
people an arrangement RL gag can be introduced; it was affirmed by methods for reenactments 
that its usage brings about decline of the overvoltage dU/dt by 33%; besides, arrangement RL 
stifle diminishes probability of event of thunderous overvoltage inside the transformer winding 
 
 
3. Conclusion 

Multiple arc resignations were recorded during 20 kVA distribution transformer 
energization (pre-strikes) and de-energization (re-strikes) operations by means of vacuum 
circuit breaker – it was verified and confirmed by numerical simulations conducted in EMTP-
ATP, transient overvoltage resulting from transformer deenergization can be successfully 
mitigated by utilization of low voltage side connected LC filter rated at 200 µH and 25 µF; it is a 
result of decrease of the rate of rise of the TRV between the VCB operated contacts, which 
prevents the dielectric strength of the opening contacts gap from breakdown, it can be 
concluded that LC filters connected at LV side could be utilized as a possible overvoltage 
mitigation device against de-energization transients. 
 
 
References 
[1]  Slade PG. The Vacuum Interrupter: Theory, Design and Application. CRC Press. 2008  

[2]  Shipp D et al. Transformer Failure due to Circuit-Breaker-Induced Switching Transients. IEEE. Trans. 
on Industry Appl. 2011  

[3]  Liljestrand L et al. Vacuum Circuit Breaker and Transformer Interaction in a Cable System. CIRED 
22nd International Conference on Electricity Distribution, Stockholm. 2013  

[4]  Penkov D et al. Overvoltage protection study on vacuum breaker switched MV motors. Petroleum 
and Chemical Industry Conference Europe - Electrical and Instrumentation Applications. 2008  

[5]  T Kuczek, M Florkowski W. Piasecki Analyses of vacuum circuit breaker switching transients in 
medium voltage networks with respect to LC filters of solar converters. International Conference on 
High Voltage Engineering and Application ICHVE, Poznan. 2014 

[6]  Bavitra K, Sinthuja S, Manoharan N and Rajesh S. The high efficiency renewable PV inverter 
topology. Indian Journal of Science and Technology. 2015; 8(14). 

[7]  Kannan G, Subramanian DP and Shankar RU. Reactive power optimization using firefly algorithm. 
In Power Electronics and Renewable Energy Systems, Springer India. 2015: 83-90. 


