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Abstract - The electrical power system comprises many sections in which the transmission system is one of the most important, as it
ensures the end-to-end supply of electricity to consumers. However, the faults are some undesirable and unavoidable events in
transmission lines either natural or manmade. This research is about automatic power line fault detection which can detect, locate, and
clear the faulty line and transmits a message to the required person. The physical identification of faults in lines especially during natural
havoc is dangerous and tedious, and the continuous monitoring and controlling of the line aren’t possible. This makes the present power
line system unreliable. Our project of ours identifies the fault by variation of current and voltage variation at each node, calculates the
distance between the faulty node to the station, and the GSM and 10T technology conveys the message to the lineman or control room.
With this application, the system can be made more reliable as well as labor and maintenance costs would be reduced. Enhanced safety
and reduction in time and efforts to clear the fault to add to the convenience.

Index Terms- Power transmission lines, Automatic Fault Detection, Location of faults, GSM, Monitoring and Control, IOT
technology.

. INTRODUCTION

The electrical distribution system installation in the vast geography and demographic dividend of India itself is a difficult task, and
maintaining a continuous uninterrupted supply is an uphill task. Transmission lines efficiency ensures end-to-end consumer reliability.
In long transmission lines, the occurrence of a fault is inevitable but its timely detection and rectification are possible. In our research,
we enable the lineman or the control room to pinpoint the faulty line by receiving a message and switching off the line in case of a short
circuit in the pole. This ensures the safety of linemen, reduces maintenance effort and time enhances reliability, especially during tough
weather.

1) Objectives

The objective of our research is simple: to make the transmission lines and distribution system more intelligent, efficient, and
safer. In the current scenario if any fault occurs on poles and lines physical detection and clearing are required, by our research we
can pinpoint the fault position and hence can be cleared effectively. We aim at making this technology available in the pan-India
transmission line network. This project will enable the real time analysis, detection and corrective steps for the continuity of electricity
in the transmission line irrespective of climate and human interventions.

2) Problem Statement

Transmission lines are prone to various types of faults either due to natural or manmade circumstances. Today the detection and
clearing of such faults require a physical check by a lineman. This makes the process tedious and unsafe, especially during harsh
weather. The conventional method of detecting the fault location on a high voltage transmission line is very risky and hazard to the
operator. Also the atmosphere, they are more susceptible to major faults. India are still not having that much infrastructure having
causing overloading conditions especially in summer time.

3) Proposed Solution

Our research makes it possible to switch off a pole if the current is short-circuited to the ground and detect the exact faulty line with
an SMS-based alert system that relays the exact faulty line to the lineman or control room. This improves the efficiency, safety, and
reliability of the transmission line system.

Il. LITERATURE SURVEY

Long-stretching transmission lines maintain the continuity of the power supply therefore any fault there could take a lineman significant
effort to detect. By utilizing the distance and impedance variation relations in this research we can spot the exact location of the fault.
Thereby making it safer and easier for the linemen to do maintenance. (1)

Manual detection of faults in the unsparing weather of India which ranges from sand deserts to high hills along with the complexity of
the network laid is one of the most tedious and treacherous tasks. Therefore, by automatic pole fault detection, we do away with physical
detection and rectification of pole and power lines faults. (2).
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The point of fault and the point where the maintenance team resides is usually far by, thereby making it difficult to find and make
necessary arrangements for it. Therefore, by making use of GSM technology we can relay the exact fault type and distance to the
concerned authorities. This makes the overall system more reliable and efficient. (3).

I11. CIRCUIT DIAGRAM
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Figure 1: Circuit diagram

Transmission line and distribution system difficulties were highlighted in order to overcome those, we use a system of a relay, GSM,
and LED display all in sync with Arduino Codes. This combination enables us to not only detect and inform but also to clear the pole-
to-ground short circuit current fault. Beforehand knowledge of fault and its type gives the maintenance authorities enough time and
space to take necessary steps.

1V. WORKING PRINCIPLE

The project consists of two modules connected to the GSM module in sync, these are line fault detection and pole fault current detection.
For part-1 we manually switch the pole representing line fault. The line on which the fault is detected is shown in the LED, similarly
by the GSM, and Arduino codes’ exact line location is forwarded to the predefined phone number. The wire from the pole is connected
representing the short circuit current on the pole due to natural or manmade faults.

For part-2, we short-circuit this pole current wire with the wire connected to the module, representing the detection of the pole fault
current. Immediately the current in the pole is switched off for twenty seconds, the LED represents the pole fault and GSM relays the
message on the predefined number for the fault.

V. MODE OF OPERATIONS
We now understand how the model works.

Firstly, when the power is turned ON, the LCD will display “MAJOR PROJECT Fault Detection” in screen as shown in Fig 4.1. And
also the GSM module will send the SMS to the registered mobile number.
23 ] a

Figurfe 4-1: Operation Begin

After this, whenever there is any kind of fault in a line, the LCD will display as shown in Fig 4.2. Along with this the GSM module will
send a message to the registered mobile number.
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Figure 4.2: Fault at pole 3 at 3km

When there is no fault in a line, the LCD WI|| dlsplay as shown in Fig 4.3.

Figure 4.3: No fault at line

Also in this project we also show the current leakage in a pole. Whenever there is any current leakage in a pole, immediately the system
will stop and the LCD will display as shown in F|g 4. 4Along with thls GSM module will send a SMS to the registered number.
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Figure 4.4: Current Leakage at line

At last Fig4.5 presents the flnal form of the prolect CIrcwtry
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Figure 4.5: Final Circuitry & Result
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V1. CONCLUSIONS

India is home to 140 crore people, and transmission and maintaining a continuous supply of electricity is difficult and costly. Distribution
lines in India are long and complex hence susceptible to faults by various forces, the detection and clearing of faults require significant
human effort and time which sometimes leads to electrically induced accidents. Through our project, we can detect specific transmission
lines and poles where the fault has occurred, simultaneously by GSM technology alerting the lineman or designated person about the
same. This not only brings down the human effort for detection by switching off the pole if the fault current is transmitting through the
pole makes the system safer. Therefore, the continuity of electricity can be effectively managed for many consumers, with more efficient
utilization and safety of human resources.

VIl. REFERENCES

1.Dr.Bindhu V. and Dr. G Ranganathan “effective automatic fault detection in transmission lines by hybrid model of authorization and
disatnace calculation through Impedance Variation”.

2.Bhanuprakash, Arun, Akhil Satheesh. “ Automatic Power Line Fault Detector”.
3.Dr. Navneet Kumar and Mr. Praveen Gupta :-Automatic Fault Detection in transmission line using the GSM technology.

4. H.Li, G.W.Rosenwald, J.Jung, and C. Liu, —Strategic power infrastructure defense,l Proc. IEEE, vol. 93, no. 5, pp. 918-933,
May2005.

5. G.Vidhya Krishnan, R.Nagarajan, T. Durka, M.Kalaiselvi, M.Pushpa and S. Shanmugapriya, "Vehicle Communication System Using
Li-Fi Technology,” International Journal of Engineering And Computer Science (IJECS), Volume 6, Issue 3, pp. 2065120657,
March2017.

6. V.C.GungorandF. C. Lambert, —A surveyon communication networks for electric system automation,| Comput. Netw. vol. 50, no.7,
pp.877— 897, May 2006.

7.P.Ramachandran,V.Vittal,andG.T.Heydt,—Mechanicalstateestimationf or overhead transmission lines with level spans,| IEEE Trans.
Power Syst., vol.23, no. 3, pp. 908— 915, Aug.2008.

8..R.Nagarajan and S.Sathishkumar, K.Balasubramani, C.Boobalan, S.Naveen and N.Sridhar. —ChopperFed Speed Control of DC
Motor Using PI Controller,IIOSR- Journal of Electrical and Electronics Engineering (IOSRJEEE), Volume 11, Issue 3, Ver. I, pp. 65-
69, May — Jun.2016.

9. Electrical and Electronics Engineering (IOSRJEEE), Volume 11, Issue 3, Ver. I, pp. 65-69, May — Jun. 2016.

10. Y. C. Wu, L. F. Cheung, K. S. Lui, and P. W. T. Pong, —Efficient communication of sensors monitoring overhead transmission
lines,| IEEE Trans. Smart Grid, vol. 3, no. 3, pp. 11301136, Sep. 2012.

11. J. Chen, S. Kher, and A. K. Somani, —Energy efficient model for data gathering in structured multi clustered wireless sensor
network,l in Proc. 25th IEEE Int. Perform., Computed, Commune. Conf. (IPCCC), Apr. 10-12, 2006.

12.Y. Yang, F. Lambert, and D. Divan, —A survey on technologies for implementing sensor networks for power delivery systems,| in
Proc. IEEE Power Eng. Soc. Gen. Meet., Jun. 24— 28, 2007, pp. 1-8, vol., no.

13. S.Gumbo and H. N. Muyingi, —Performance investigation of wireless sensor network for long distance overhead power lines; mica
2 motes, a case study,l I Proc. 3rd Int. Conf. Broadband Commun., Inf. Technol. Biomed. Appl., Nov. 23— 26, 2008, pp. 443-450.

TIJER2303169 | TIJER - INTERNATIONAL RESEARCH JOURNAL www.tijer.org ‘ 289



