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 One important factor in the stability of the power system is the performance of power 
switch. and One important measure of performance power switch are conditions and 

switching time. Accordingly, some of the inconsistencies can be detected before this 

can lead to an error, it will be deleted.one of the dissonance created when the ignition 
key is off. In industry, there are ways to turn off the ignition of the spark flame cap - 

Use less oil and rapeseed oil on the keys - use gas SF6 - Put the key in the vacuum 

chamber, all these keys are used for with a predefined structure and therefore vary 
according to the geographical location of these keys is not possible to change the 

system and installation costs are usually high and they are expensive. The main 
problem is that how can the ignition key while the lower power and lower cost of the 

change in structure is not given. In this project we design and manufacture of control 

systems sparks, sparks can cause damage to many of the key blade to prevent and act 
by constantly measuring the key to stop is suitable to be and selection of the lowest. 
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INTRODUCTION 

 

 Today, efficiency of electricity networks has found high importance. power keys are one of the most 

important components of electricity network and their reliability of them is very important. So, in order to study 

the condition of power keys in measuring systems (Switching time) in loaded and unloaded condition (Kwan, 

1997) which have the duty of reporting any changes in low temperature or high ones and so, their performance 

time is not same. however, the difference between failed key and correct key should be found which is not a 

simple and easy task (Garzon, 2002).   

 

Research Background: 

 In reference (Jong Chul Lee and Youn Kim, 2007) SF6 gas is studied as a proper liquid for key switching 

system. where the risk of firing and explosion is not accepted, using resin liquid in voltage level and lower 

power is applied. Although the primary cost is high, the advantage of using this cover which is cooled with SF6 

is that no explosion or firing is possible in case of external error.   

 In reference 9 a complete explanation of Breaker and gas system is provided. In fact, the primary analysis 

of the working group A3.12 is summarized in studying the systematic failure of the power keys. This study 

includes all types of keys (SF6, Oil and pressed air) . Although all the recently installed facilities have the SF6 

technology, it was decided to focus all the analysis on the keys of SF6. 

 In reference 6 , one of the results for keys showed that six factors were responsible for 91% of the system 

failures of power keys in SF6 compared to all other power keys. This Information in shown in figure 1. In most 

references (Zhang, et al., 2002; Yan, et al., 1999; Lee and Kim, 2005), the data are nor enough for determining 

the reason for failure, specially when the keys are completed with information from different references and are 

used to recognize the failure. These points are discussed with more details in (Shahroki, 2003).   
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Fig. 1: Faults of SF6 technology in details. 

 

 In reference 2, different performances of Breaker are taken into account. Considering accessible energy for 

the key, the priority is for pressed air, Hydraulic air and spiring air, respectively. So, it is seen that the first 

mechanism in higher voltage level is more and short connection is more, too. When more power and voltage 

level are needed, they are mostly considered. Generally, it can be said that at 145 kilowatt level, all the 

constructors of spring mechanism prefer the lower energy and simplicity of the mechanism but in higher 

voltages, due to need for higher power source, the hydraulic mechanism provides a better support (Zaima and 

Okage, 1993).    

 In reference 4, helping keys are defined as a proper solution. In fact, since failure of helping keys can cause 

failure of other main pieces, their failure is a critical issue. Improper Signaling can lead to unreal errors and 

improper performance of other facilities. Their failure is mostly in form of having no mechanical setting or is 

related to environmental causes. Using the self-clearing connects improves the performance of the piece . Proper 

installation, specially about the application with high vibration is important for avoiding loss of control.  

 Digital control of the power key is done by wiring as it is mentioned in reference 1. This method integrates 

the digital control in traditional wiring control. This method is naturally not able to integrate since it uses 

electricity.  

 

General Profile of Control System: 

  It can be seen in figure 2 that the design in based on zero time recognition of the flow in which the system 

should recognize the zero time considering continuous sampling and after a defined stop, order breaker cut.  

 

 
 

Fig. 2: General view of Control System  

 

 This system is composed of an electronic kit using the ARM micro controller and uses a lot of pressure for 

controlling the flow and power keys. Performance of the board is so that when cutting order is received, it is 

processed and using Sinus wave form, the flow continues and when it becomes zero,  the order for cutting is 

sent and by using a control circuit one can zero the  

breaker time.  
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Simulation of Control System of Power Keys at Cut Time: 

 Since the control system is simulated in MATLAB and Simulink and is composed of different parts such as 

generator and electricity system to distribution suction and power key of the electronic tool, here we want to 

study the power control and when the operator sends the cut order, this order is not sent at that time and follows 

sinus wave and whenever the flow is minimized the cut order is sent and shown in figure 3.  

 

 
 

Fig. 3: simulated control system in MATLAB software. 

 

 The charts of user behaviors are shown in figure 4. As it is seen in the shapes, after sending cut time  to the 

power key the electrical nutrition of the user is cut.  

 

 
 

Fig. 4: The simulated chart in MATLAB. 

 

 In figure 5, simulation of the high power keys at  cut time is done and studied.  

 As it can be seen, if something happens after power key and in the way of user, at the same time, related 

parts act and the cut order is sent and nutrition keys should be cut but it is not performed since the control 

system in entered and follows the sinus chart and as the combination of flow is minimized, the cut order is sent 

and this causes the cut flow not to have enough energy for creating fire and so it is reduced and connects 

damages are reduced so life of the contacts is improved.  
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Fig. 5: Simulating Spark Control at Accident time in MATLAB. 

 

 In figure 6 the charts related to users are seen. In first part, the Voltage wave chart is shown which is 

created in accident time and has some changes which are due to voltage disorders at the time of accident. 

 Voltage after the pose key or users are shown in part two which happen at 0.3 seconds after switching on. 

The flow density is shown in part3 and as it can be seen, the short connection flow is increasing so that the flow 

is increased a few percents. The average of the flow is shown in part four and this is the time when after a 

desired time which is 5 milliseconds in most terrible form, the cut order is sent and the flow is cut and spark is 

off. In short connection this mode is seen when the operator orders the cut and causes removal of spark. 

However, it should be said that this is a risk to use the system at the time of accident since in short time it is 

possible to have serious damage due to serious increase of short connection.         

 

 
 

Fig. 6: Simulated Chart of Accident Time in MATLAB. 

 

Findings: 

Experiments: 

 Results of the experiments shows that the net loa is pure ohm, pure self and ohm self and all of them are 

studied. According to the performance of spark control system, micro controller outlet sends the cut order to the 

power key and this control circuit can control any load in the net which finally leads to cutting the power key 

and all the outputs are changed to a special signal. This fact, that is changing the outputs to a special signal is 
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another advantage of using control system by the electronic circuit. In this circuit, an IC-LM324AN and sensor 

of ACS712 are used for sampling the flow intensity and AT91SAM7X512 micro controller and negation IC 

7662A are used by different resistance.  

 

 
 

Fig. 7: Shows the electric circuit of HALL sensor. 

 

Experiment at Unloading Mode: 

 Figure 8 shows point 1 of the circuit, that is output of the hall effect sensor and IC 3. As it is seen the output 

voltage has the domain of Vpp=104 mV which is due to lack of flow from the net.  

 

 
 

Fig. 8: Output voltage at unloading mode. 

 

 Figure 9 shows point 2 of the circuit, that is output of the electronic circuit and IC 1 with  the output voltage 

of  Vpp=248 mV and first floor of OPAMP which removes the sensor offset and doubles the signal.   

 

 
 

Fig. 9:  Output voltage of IC1. 
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 Figure 10 shows point 3 of the circuit, that is IC 7 with output voltage n of Vpp=420 mV and second floor 

exit of OPAMP  which doubles the signal.   

 

 
 

Fig. 10: output voltage of IC7 . 

 

 Figure 11 shows point 4 of the circuit, that is IC 8 with the voltage of Vpp=9.4 V. In this mode, positive 

and negative cycles exist.  

 

 
 

Fig. 11: Output voltage of IC8. 

 

 Figure 12 shows point 5 of IC 14 with the voltage of Vpp=3.4 V. In this mode, negative semi cycle is 

omitted and sent to micro controller. 

 

 
 

Fig. 12: Output voltage of IC14. 
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 Figure 13 shows the output voltage of the micro which is in form of a positive direct flow and the user is in 

connected form. 

 

 
 

Fig. 13: Output voltage of micro. 

 

 Figure 14 shows the output of the  micro controller in sending signal to cutting key and this is the time that 

signal is sent after 5 ms. 

 

 
 

Fig. 14: output voltage of micro controller. 

 

Experiment in Special Ohm mode Load: 

 Figure 1 shows point 1 of the circuit, that is output of IC 3 with the Vpp= 296 mV which is a positive ohm  

load with flow intensity of  2.8 A and is connected to the net.     

 

 
 

Fig. 15: Output voltage of the sensor. 
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 Figure 16 shows point 2 of the circuit that is IC 1 with the output voltage of Vpp=592 mV and first OPAMP 

floor which has removed the sense offset and doubled the signal.  

 

 
 

Fig. 16: Output voltage of IC 1. 

 

 Figure 17 shows point 3 of the circuit, that is IC 3 with the output voltage of Vpp=1.19 V and second 

OPAMP floor which has removed the sense offset and doubled the signal as before that it is increased four 

times.  

 

 
 

Fig. 17: Output voltage of IC7. 

 

 Figure 18 shows point 4 of the circuit, that is IC 8 with the output voltage of Vpp=10.2 V , in this mode the 

output signal is Schmitt triggered and changed  the signal into square mode. In this mode cycle is positive and 

negative.  

 

 
 

Fig. 18: Output of IC8. 

 

 Figure 19 shows point 5 of the circuit, that is IC 14 with the output voltage of Vpp=3.36 V. In this mode, 

semi cycle is removes and sent to micro controller.  
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Fig. 19: Output of IC 19. 

 

Experiment in Pure Self Load Mode: 

 Figure 20 is from point one that is the sensor output of Hall effect and IC3. As it is seen the output voltage 

of the sensor with Vpp=224 mV and a user with flow intensity of I=1.9 A is used.  

 

 
 

Fig. 20: Output voltage of IC 3. 

 

 Figure 21 shows point 3 of the circuit, that is IC 7 with the output voltage of Vpp=880 mV and received the 

first OPAMP floor signal and doubled the signal.  

 

 
 

Fig. 21: output of IC7  

 

 Figure 22 shows point 4 of the circuit, that is IC 8 with the output voltage of Vpp=10.2 V and the output 

signal is Schmitt triggered and changed the signal into square mode. In this mode both positive and negative one 

exists.   
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Fig. 22: Output voltage of IC8. 

 

 
 

Fig. 23: Output voltage of IC 5. 

 

Experiment in Ohm-self Mode: 

 In this mode a self ohm load with the features of  I=1.5 A and P=330 W is used.  

 Figure 24 shows point 3 of the circuit that is IC 7 with the output voltage of Vpp=1.66 V and second 

OPAMP floor which has doubled the signal.  

  

 
 

Fig. 24: Output voltage of IC 7. 

 

 Figure 25 shows point 4 of the circuit, that is IC 8 with the output voltage of Vpp=10.3 V and in this mode 

signal is Schmitt triggered and changed into square mode. Both positive and negative cycles exist and are seen 

as 0.8 ms fuzzy.  
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Fig. 25: Output of IC4. 

 

 Figure 26 shows point 5 of the circuit, that is IC 14 with the output voltage of Vpp=3.52 V. In this mode 

semi cycle is removed and sent to micro controller.  

 

 
 

Fig. 26: Output signal of IC14. 

 

 After signal is sent to micro controller, ARM is ready to receive the power key and when the order is sent 

since the delay time is modified to 5 ms, the cut order is sent after 5 ms. Cut time is when the key power is at the 

highest level which can be the best moment with the lowest flow which is given to the control system and is 

modified on the system. Figure 27 shows the sending signal at the time of power cut.    

 

 
 

Fig. 27: Sending signal after micro and at the time of power key stop. 

 

Conclusion:  

 General study of the Spark Control System has many advantages including reducing the amount of spark at 

the stop time  of the high pressure breaks. As, it is known, in order to reduce the spark, the spark covers are used 

but they cannot remove the spark properly and break contacts became old due to the sparks and have high fixed 

costs.  

 Another advantage of this design is that the visit time and service time become more since less spark means 

more health for the power key and longer life.  
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 Another advantage is the possibility of spending less mont for better and most efficient services. Applying 

this control circuit can lead to controlling the net load and change all the signals to a special output signal. This 

is to change all the inputs to a special signal form and another advantage is to use electronic circuit which is 

shown in figure 28 from point 5 that is IC14. In this mode, half cycle is removed and sent to micro controller.   

 

 
 

Fig. 28:  Output voltage of IC 14. 

 

 Another advantage of this system is to apply the desired time when stopping the key and increasing the key 

power which is possible due to programming in micro controller and performance of magnetic cues in control 

system. 

 

Suggestions: 

 When an error happens in the network and stop order is sent, one can use a parallel input to which the micro 

output is connected, so that no delation is created. In cut mode in which the operator sends the order, this system 

is used as an intermediary one and can control with least spark. In addition, it is suggested that cut order can be 

developed from one key to others and this can cause providing a condition for priority of interlock which can 

have higher stability and security coefficient for the system. 
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