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Abstract - It is inevitable to find a critical solution in maintenance environment of electric power applications to find 
extended length of power cables using electrical means. This paper explains about length measurement of cable which can 
be extended for finding the location of open circuit point on a power cable using passive electrical parameters like 
capacitance. For the parameter calculation micro controller assisted with display devices and resistive circuit are used.  The 
microcontroller use algorithm to find the capacitance of the underground cable. The algorithm also calculates the time 
charge ratio, with the help of passive parameters like current limiting resistance and specific capacitance of cable.  The time 
charge ratio thus helps the microcontroller to calculate the length of the cable. 
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I. INTRODUCTION 

 
This paper describes about the method to measure the 
distance of the fault occurring in the cable. The 
current method used to find the fault location is by 
using ultrasonic sound. It is a heavy device which 
needs to be transported over the cable for fault 
detection. The use of cable is very extensive and each 
industry uses the cable at some point. Thus, it 
becomes necessary to find the fault in the cable 
wherever it occurs.[4] Cables helps in reducing the 
workload to some extent using various means.  
 
Whenever, there is a fault in the cable it affects the 
internal working of the entire industry thus, it 
becomes extremely necessary to detect the fault at the 
earliest and to rectify the fault. Even after detecting 
the fault lot of time goes by to find the exact location 
of the fault.[2] Thus, this paper is about providing a 
way for detecting the fault (open) location of the fault 
within the cable. Identification of fault (open circuit) 
distance location can be categorised into two 
categories; tracers and terminals ones.[6][10] Tracers 
are used for finding open circuit by walking through 
the cable. Terminal  uses phasor measurement from 
single end or double end of the cable to determine 
fault location. In this paper we use one of the terminal 
methods for finding the open circuit fault that is we 
measure the capacitance of the faulty cable and then 
with our default values calculated using specific 
capacitance. Nowadays we use artificial neural 
network (ANN) for fault location.[1]  
 
This paper is very important since, it reduces much of 
the workload for the labours and also increase the 
efficiency of the work thereby saving lots of time. 
This paper illustrates a way to do so in a cost efficient 
manner which is a further boost for the industries 
provided. 
 

II. EASE OF USE 
 

a. Compact size 
The size of the device that is discussed in this paper is 
small and is a mobile device which can be moved 
from location to location to measure the distance to 
end or fault location of various cable and display the 
details on the display. 
b. Low cost 
Cost of the device is much lower than existing 
applications. 
c. Portable 
The device uses microcontroller, display device, 
portable power source (rechargeable power storage 
devices) which allows more compactness. 
 
III. CABLE FAULT 

 
Cable fault is defined as physical condition that causes 
the cable to malfunction. The fault in the cable can 
cause damage to the working electronics equipment. 
Power cable fault location is important as it helps in 
pinpointing the fault locations. Thus fast repair of 
cable can be done and system performance can be 
improved.[5][8][9] 
Cable faults can be of many types: 
 Short circuit 
Short circuit condition can be happened by low 
insulated    value, break in conducting path. Due to 
low insulation the conducting components may come 
in direct contact with each other and is referred to as 
short circuit fault.[8][3] 
 Open circuit 
When the conducting cable breaks in any cause 
conducting cable is said to be open circuited. This 
fault is said to be much safer than short circuit fault as 
the current flowing through the open circuit is zero.[8] 
 Leakage 
Leakage is also due to insulation failure. As the cable 
is present under the ground, the water will enter the 
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cable through small pores. These pores will become 
larger. So the dust will accumulate inside the cable 
causes degradation of cable. 
 
IV. EXISTING SYSTEM 

 
The current method used to find the fault location is 
by using ultrasonic sound. It is a heavy device which 
needs to be transported over the cable for fault 
detection.[7] 
The existing system uses ultrasonic sound for 
detection and is detected by using mic and speaker by 
manual method. 
 
V. PROPOSED SYSTEM 

 
In the proposed system we made use of Micro 
controller board, LCD display, and other power 
electronic devices. By using these devices we are able 
to measure the length of the open circuited cable 

(where V=0) Underground cable can be considered as 
a combination of inductance capacitance and 
resistance. We use the capacitance property for 
finding the length of the open circuit cable. Since we 
are using under DC condition, the inductance cable 
can be considered negligible. 
When the cable is in open circuited condition, there 
will be a variation in the cable capacitance. 
Length of the open circuited cable (l) = Capacitance 
of the open circuit cable / Total cable capacitance per 
meter. 
This is then processed under, micro controller and is 
displayed in LCD screen. 
 
The design consists of a larger value of resistance and 
a lower value of resistance. 
Higher value of resistance is charging resistance and 
lower value of resistance is the discharging 
resistance. 

 
VI. MATLAB SIMULATION 

 
Fig. 1 

 
The underground cable model is being simulated in 
MATLAB SIMULINK. The results are being shown 
In the form of graphs. 
 
VII. ADVANTANGES 

 
 Compact 
 Less expensive 
 Small in size 
 Reliable 
 Safe 
 Easy to maintain 
 Less power required (low volte battery) 

 
VIII. CIRCUIT CONFIGURATION 

 
The Components used for this proposed system 
consists of resistor of 1M Ohm, which is used for 
charging and resistor of 220 ohm is used for 

discharging. The analog pin Ao is used as charging 
terminal measurement. One digital out pin is given 
for capacitor charging and other digital out pin is 
given for discharging. 
a. Charging resistors 
As the charging resistor increases it increases the 
range of capacitance of the cable into lower values 
that means shorter cable. 
b. Discharging resistors 
This resistor is connected to a digital pin. When the 
digital output is 0 the capacitor discharges through 
this resistor. 
c. Potentiometer 
Potentiometer is used for adjusting the contrast of the 
display. 
d. Micro controller 
Micro controller is the processing unit, code is 
written for the calculation. It measures the 
capacitance and convert into length. 
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Fig. 2 

 
e. LCD Display 
The display is used to display the length of the cable, the capacitance stored, and the charging time. 
 

 
Fig. 3 

 
The circuit configuration for our proposed project is shown in the given below figure 3. 
 

 
Fig. 4 

 
IX. WORKING 

 
Cable is a combination of capacitance and inductance. Since we are using DC inductance can be neglected. 
When the cable is in open circuited condition the capacitance shall vary. We introduce capacitance per meter, 
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this is actually the ratio of total capacitance of the cable stored in 1-meter length. When open circuited condition 
occurs the capacitance of the cable is calculated till the open circuited end. 
The capacitance of line divided by the capacitance per meter gives the length of cable from measuring point to 
open circuited point. 
 
The micro controller calculates the capacitance of the open circuited transmission line.  The capacitance per 
meter of the transmission line is known. So that the length of the transmission cable is calculated by the 
equation; 
 
Length of the transmission line (L) = (Capacitance measured by the micro controller) / (Capacitance per meter 
of the transmission line). 
 
The charging time or the time constant is calculated by determining the time taken to reach 63.2% of the total 
voltage. Then using the time constant and the resistance 
 
The capacitance is measured 
 
T=RC     - (1) 
 
C=T/R    - (2) 
 
X. SIMULATION RESULT 
 

 
Fig. 5 Capacitor charging 

 

 
Fig.6 Time transition signal for 63.2% of charging voltage 

 
 

 
Fig. 7 Counter value rising for measuring time 

 

 
Fig. 8 Measured time for charging upto 63.2% of charging voltage 



International Journal of Electrical, Electronics and Data Communication, ISSN(p): 2320-2084, ISSN(e): 2321-2950 
Volume-6, Issue-7, Jul.-2018, http://iraj.in 

Open Circuited Underground Cable Distance Locator 
 

13 

 
Fig.9 Simulated length of cable designed for 50m 

 
XI. RESULT 
 
The configuration of the selected cable is: 
16 sq.mm, 4 core cable. 
 
The capacitance per meter of the cable is 0.127425 
nF. 
 
The measured capacitance of the transmission line is 
649.60 pF. 
 
The length of the transmission cable measured is 
5.10m 
 

 
Fig. 10 Hardware output 

 
Table1: Cable specification 

 

 
Table 2: Measurement of different cables. 

CONCLUSION 
 
It is found that the measured length is less than 5% 
tolerance. The easiness and compactness of the unit 
was found fit for field use. This project can be further 
continued with high accuracy and efficiency with 
further research. The project can be further developed 
such that not only the distance but also geographical 
position can be shown in the device. 
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