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Abstract— The automated circuit breaker interpreted system 

described in this paper is a prolongation of tie extensively 

used portable circuit breaker testing device concept. This 

test rig can be connected to the circuit breaker control 

system to account analog and digital signal. The automated 

system consists of an excellent system module which record 

voltage and current by testing device and report any 

abnormal conditions that are discovered. The paper describe 
the system requirement, implementation of module and 

demonstration of entire system. The system makes possible 

to track the circuit breaker switching sequences and gives 

conclusions about their performance and final outcome. 

Laboratory and field calculations of the designed system is 

performed and results are presented. 
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I. INTRODUCTION 

The circuit breakers represent one of the most demanding 

power apparatus in the power system. They are used to 

switch the topography of the power system to integrate 

various composition for routing the load. Also, the breakers 

are used to isolate faulted parts of the system without 

disturbing healthy part of the system.  The breakers need to 

be ready for such a critical role to operate at all time and at 

any interruption in this operation. The breakers are inspected 

and maintained to prevent circuit breaker disoperation on a 

regular basis. The enormous quantities of breakers makes it 
quite impossible and economically infected to perform the 

examination and servicing frequently to achieve the desired 

circuit breaker accuracy.  The servicing cycle may be up to 

ten years, which leaves room for a number of early signs of 

deteriorating performance to go undetected. Typical circuit 

breaker examination practice is to use mobile test sets that 

are carried to a substation and connected to the breaker 

manually by the maintenance staff. An back-up source is 

shunted with the circuit breaker under test to prevent an 

disturbance of the circuit breaker load. Once the test set is 

connected, the circuit breaker is manually forced into 
operation and the recordings of signals from the control 

circuitry are taken. The maintenance crew analyzes the 

recordings on the spot and, if abnormalities are detected, the 

appropriate breaker maintenance or repair procedure is 

initiated. This process is rather monotonous and subject to 

diagnosis and particular faculties of the individuals 

involved. As a result, the examination results and 

succeeding actions may vary from unit to unit. Diagnosis of 

the circuit breaker recordings may result in different levels 

of promptness of the circuit breakers even after the 

inspection or specific maintenance is performed. Most of the 

breaker failure that have been observed in field can be 
attributed to mechanical problem and difficulty related to 

control circuits. Different monitoring system have been 

design to monitor the status of circuit breakers and predicts 

the optimal maintenance schedules based upon the following 

measurement. The phase voltage, phase current and 

switching time, temperature. Normally the major and minor 

failure of circuit breaker in service are caused by control 

circuit failure. Some of the data acquisition system currently 

available for measuring signal for on-load monitoring of 

circuit breaker performance. 

Normally near about 25% of the major and minor 

fault of breaker in service are caused by control circuit 
failure. Observing the control circuit failure, it is possible to 

make result about breaker health. Beside this control, circuit 

signal helps to make conclusion about the parts of breaker 

devices such as moving mechanism and mechanical contact. 

This paper presents a methodology that can be used 

to evaluate the parameters that are important to the 

individual user and to the individual circuit breaker.  We 

have proposed a simple and economical circuit breaker 

condition monitoring system. The exaggeration of the 

system can be done by checking the condition for numerous 

circuit breakers in the industrial distribution system. This 
concept proposed in this paper is verified with the field data 

to show its practicality.    

In this research we had concerned about the major 

faults that occurred in Circuit breakers.   Fluctuation in input 

voltage and current, Temperature detection, Time 

synchronization and Arcing or carbon formation at the 

contacts are few of such faults that can be detected by 

monitoring circuit breaker’s live operation. 

II. LITERATURE REVIEW 

This paper reviews the literature studies for application of 

various concepts involved in bringing the idea of the 

proposed test rig into reality. It gives details about the work 

of authors. When the idea of such device comes into our 

minds, we have searched the IEEE journals in the subject of 

monitoring and protection for circuit breakers. We have 

studied the IEEE analysis of “circuit breaker controlled 

switching operations-from manual to automatic which 

includes its application. This paper is presented by Michael 

Stanek IEEE 2015 and shows that monitoring technique will 
not impart the reliability of circuit breaker. 

CIGRE working group A 3.12, Failure Survey on 

circuit breaker control systems summary report, was focus 

solely on circuit breaker control system reliability. This 

paper showed that approximately 25% of major and minor 

failure of circuit breakers in service were caused by control 

circuit failures. 

We had gone through various books, research 

papers which gives thoroughly information about circuit 

breaker protection and its analysis. After searching, M. 

Kezunovic, C. Nail, and Z. Ren Texas A & M University 

paper states that reduction in time needed to detect an 
abnormality and consistency in performing the analysis.  
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III. EXPERT ANALYSIS MODULE WITH PARAMETER 

EXTRACTION 

Fig. 2: Block Diagram 

IV. AUTOMATED MONITORING AND ANALYSIS 

Circuit breaker is basically used for protection purpose. The 

delay in opening and closing time leads to fault .Also arc 

formation takes place during faulty condition. Due to the 
arcing, carbon formation takes place which ultimately leads 

to the increase in resistance of the contacts as the current 

increases.   

We have taken three phase supply from main grid. 

The voltage 230V/phase is given to the step down 

transformer which reduces the voltage to its required value. 

Rectifier is used which will convert the reduced AC voltage 

to the DC voltage. Switchgear is a magnetically and 

electrically operating switch. If the resistance between the 

two contacts is increased then input and output   voltage will 

not be same due to the voltage drop. So this 230V/phase will 
decide whether the circuit breaker will on or off. 

In our project a 40 pin PIC 18FX2 microcontroller 

is used which has a high performance index. It is a low 

voltage device and   it operates up to 5V .It gives full 5.5V 

operations. Therefore a 230V is given to the step down 

transformer which will give lowered voltage at its output. It 

has high performance RISC CPU, flexible oscillator 

structure, analog feature, extreme low power management 

with Nano watt XLP etc. 

LM-35 is the temperature sensor which we have                         

used in the test rig will going to measure the temperature of 

the contacts of the circuit breaker. The LM35 series sensors 
are precision integrated-circuit temperature sensors, whose 

output voltage is linear to the Celsius temperature. The 

LM35 series sensor has advantage over linear temperature 

sensors calibrated in ˚ Kelvin, whereas the user is not 

required to subtract a large constant voltage from its output 

to obtain convenient Centigrade scaling. The LM-35 sensor 

does not require any external trimming to provide correct 

accuracies of ±1⁄4˚C at room temperature and ±3⁄4˚C over a 

full −55 to +150˚C temperature range. The cost of lower 

value is assigned by trimming and calibration at the wafer 

level. The LM-35’ has low output impedance, linear output, 
and precise inherent calibration or trimming make 

interfacing to readout or control circuit. They can be used 

with only one power supply or with plus and minus supplies. 

Whenever a temperature below draws 60 µA from its 

supply, it has very low self-heating, less than 0.1˚C in still 

air. The LM-35 has a rated value to operate over a −55˚ to 

+150˚C temperature range, whereas the LM35C is rated for 
a −40˚ to +110˚C range (−10˚ with improved accuracy). The 

LM35 series is available packaged in closure TO-46 

transistor packages, whereas the LM35C, LM35CA, and 

LM35D sensors are also available in the plastic TO-92 

transistor package. The LM35 series sensor is also available 

in an 8-lead surface mount small outline package and a 

plastic TO-220 package. 

Relay can be used to control both Ac and DC 

appliances with output rating. It is used when you need to 

control high current AC/DC using microcontroller output. In 

this project SPDT type relay which is rate up to 30 A for 5V 

voltage. Automated analysis of CBM data has more 
information available to appraisement of CB status than 

what is feasible through existing tools. Since CBs track the 

topology change (connectivity of various components in 

power system) with more accurate and better information 

about the topology is available. 

CBs topology is very essential for various power 

system applications like state estimation, fault location and 

alarm processor, which manifest the necessity of the 

proposed architecture for future improvement of existing 

tools. It can be easily inferred that by monitoring the CB 

status changes and recognizing operational bay groups of 
CBs using synchronized data, expected. .   

V. CIRCUIT BREAKER SWITCHING TRANSIENT 

Sometimes the circuit breakers may not open or close on 

command which leads to an interruption in operation 

switching action leads to an incomplete. Control action 

which allow the fault to exit longer time leading undesired 

changes in system functioning that many cause the system to 

go into an abnormal condition. 
Switching over-voltages in all the levels of power 

system are having relatively common occurrence even 

switching of standard ballasted fluorescent light will 

generated and over-voltage because of inductance in the 

ballast. Main problem occur with circuit breaker operation 

in high voltages system the voltage amplitude can be more 

higher than the power frequency value and this may caused 

exceeding the insulation strength of power system 

components such as power transformer, large rotating 

machine, transformer etc. 

Most of the obvious source of over-voltage are 
lightning generated transient, but for very high voltage it is 

the switching transient or internally generated that are of 

most concern, because they have last longer and stress the 

system for longer. 

Current chopping can occur when the circuit 

breaker are interrupting small inductive current such as 

magnetizing current in transformer or when high rupturing 

capacity fuses of low rating interrupt very high fault current 

with substantial current limitation. The result can occur that 

the current can be interrupted before a current zero and as a 

result the inductance still contains stored energy and the 

dissipation of this energy will cause an enhanced and 
additional voltage transient at the circuit breaker terminals. 
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VI. ANALYSIS OF SEQUENCE OF OPERATION 

The purpose of power system is to generate and distribute 

electrical energy to customers, A power system consists of 

diverse equipment, which is expensive. In order to build 

reliable protection system it is important to sense or detect 

fault and disconnect vulnerable element of the power system 

fast. 

Circuit breakers have the purpose to automatically 

connect or disconnect different parts of the power system in 

order to isolate fault. When there is a fault on an element in 

power system, it is necessary to open all circuit supplying 
fault current very fast. In order to disconnect all the circuit 

that supply fault current, more than one breaker typically 

react. Bus arrangement is used to reducing the number of 

circuit that must be opened in case of fault. Depending upon 

the bus arrangement of power system network and status of 

circuit breaker, different circuit breakers will automatically 

react in case of different fault. 

Power system may have to be expanded to meet 

growing demand for electrical energy. In order to fulfill the 

increased demand new substation are built and old ones are 

upgraded. It is common that bus arrangement vary widely 
from substation to substation. In practice many different 

solutions can be found, most of the common arrangement in 

high voltage system are breaker-and-a-half and ring bus 

arrangement. In the case of any fault on line3, corresponding 

circuit breakers from both ends of line3 the breaker1, 

breaker2 and breaker3 will open and de-energized the line to 

get rid off temporary fault. During action to disconnect an 

element, various circuit breakers will react differently 

depending upon the bus arrangement and type of fault such 

as permanent or temporary. Purpose of the proposed 

analysis should be finding out whether the sequence of event 

executed correctly according to bus arrangement and cause 
of the action.         

VII. CONCLUSION 

The new circuit breaker monitoring system for real time 

monitoring and assessment of circuit breaker operation 

provides for better understanding of condition and operating 

performance of each individual breaker by monitoring and 

analyzing expanded set of analog and digital signals from 
circuit breaker control circuitry permanently monitoring and 

automatically analyze the circuit breaker data for each 

operation enable real time monitoring of integrity and 

topography of entire power network.  
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