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Abstract—Overcurrent Relay is one of the 

protection system tools in the electricity network. 

Overcurrent Relay works based on the increase in 

fault current that exceeds a certain safety value 

and a certain period of time. The type of relay that 

will be used in this test is the IDMT NX203A 

Overcurrent Relay. The purpose of this test is to get 

a good practicum module and to prove the inverted 

time relay characteristic curve according to British 

Standard BS142. In the test, the tool to be 

assembled is tested for its work function so that in 

data collection errors can be avoided while the 

relay on the module will be given a current setting 

of 2A; 3A; and 4A with TMS0.05; 0.5; and 1.0 

which will be connected to a digital timer so that if 

the fault current exceeds the setting current, the 

relay will automatically give a signal and the digital 

timer will show the time when the current is cut off. 

The final result is a practicum module where each 

tool functions under normal working conditions 

and a graph of time against relay current for 

setting current 2A, fastest time 0.498s at 9A fault 

current and 0.05 TMS, longest time 12.991s at 4A 

TM fault current. . 1.0. Current setting of 3A for 

the fastest time is 0.572s at fault current of 9A and 

TM 0.05, for the longest time is 35.854s at fault 

current of 4A and TM 1.0. Current setting of 4A 

for the fastest time is 0.708s at fault current of 9A 

and TM 0.05, for the longest time is 55.979s at fault 

current of 5A and TM 1.0. 

Keywords: Reverse Current Relay Time 

 

I. INTRODUCTION 

The protection system has an important 

role in the operation of the electric power system in 

the event of a disturbance. These disturbances can 

come from external disturbances or internal 

disturbances. External disturbances are disturbances 

caused by natural phenomena such as weather, 

floods, earthquakes, and lightning strikes, while 

internal disturbances are disturbances caused by 

system damage such as human factors (human 

error), long component life, abnormal voltages and 

currents. , overload, and breakdown of the insulator. 

Relay is a device that secures the electric power 

system by detecting disturbances that occur in the 

network. If a disturbance occurs, the relay will give 

orders to the circuit breaker to cut off the current 

causing the disturbance. Safety relays can detect 

disturbances in electrical network equipment by 

measuring or comparing received quantities such as 

voltage, current, power, frequency and others. For 

the purpose of tuning the protective relay, the fault 

current is calculated not only at the fault point. For 

this reason, it is necessary to calculate the short-

circuit fault current which can immediately assist in 

the calculation of adjustment and protection [8]. 

Overcurrent Relay is a relay that works 

based on an increase in current that exceeds a certain 

safety value and a certain period of time. 

Overcurrent Relay is a relay that works against 

overcurrent, will work when the current flowing 

exceeds the setting value (Iset). Overcurrent Relays 

work based on the presence of excess current felt by 

the relay, either due to a short circuit or overload to 

then give a trip command to the PMT according to 

the characteristics of the time. 

In this practicum module assembly, the 

NX203A IDMT overcurrent relay is used. IDMT 

(Inverse Definite Minimum Time) is a type of 

protection curve characteristic used in determining 

protection parameters. The word inverse means that 

the higher the fault current detected passing through 

a protected system, the faster the protection relay 

time to instruct the Circuit Breaker to work to trip 

the system. The value of the current and trip time on 

the protection relay varies greatly, according to the 

characteristics of the load and the network to be 

protected so that a disturbance at a point in an 

electric power network will not cause a total 

disturbance. 

The reverse timing relay has 3 types of characteristic 

curves, namely: 

1. Standard Inverse (SI) 

The Standard Inverting Curve is a form of the 

Overcurrent Relay curve with a short inverse time 

delay. 

2. Very Inverted (VI) 
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The Very Inverse curve is a form of the Overcurrent 

Relay curve with a very long inverse time delay 

when compared to the Standard Inverse. 

3. Extreme Inverse (EI) 

The Extreme Inverse curve is a form of the Over 

Current Relay curve with a very, very long inverse 

delay compared to the Very Inverse and Standard 

Inverse. 

Based on the objectives of this study, the 

formulation of the problem in the discussion of the 

results of the assembly of the Overcurrent Relay 

Relay practicum module and the test results of the 

Overtime Reverse Time Relay characteristic curve. 

In this test, an analysis of the calculation of 

the magnitude of the fault current is carried out in 

the following way: 

The determination of the magnitude of the 

fault current given to the system is carried out with 

the guidelines listed in the IDMTOver Current 

RelayNX203A manual book. 

a. Over-Low Set Current Adjustment (l>) 

⮚ This adjustment is to set the minimum 

overcurrent to trip with a time delay. 

⮚ The setting range is from 2A to 6A. 

⮚ Setting range is from 1x to 10x overcurrent 

low setting value. 

𝐼

𝐼>
 = a 

Descriptiom : 

I = Fault current (Amperes) 

I> = Low setting current (Amperes) 

a = nominal current 

(1 to 10) 

b. Time Multiplier (TM) Adjustment 

• Time multiplier to set reverse normal time / 

current characteristic (IDMT) according to BS142. 

The setting range is from 0.05 to 1.0. 

 

II. METHODS 

Methods section covers the methodology of the 

research, including any materials needed. 

This research begins with the lack of various types 

of safety relays used in the protection system 

practicum at the Energy Conversion Engineering 

Laboratory, by adding overcurrent relay equipment 

so that you can use this module as practical material 

in the Energy Conversion Engineering Laboratory. 

 

1) Literature Search 

This method is done by browsing and studying 

books and looking for information about overcurrent 

relays through print and online media. The literature 

search takes into account several aspects including 

the function of the tool, how the tool works, 

manufacturing costs, module aesthetics, and various 

other aspects with valid and correct data sources. 

2) Module Design 

The process of making the module is preceded by 

planning the shape of the module made with the 

software inventor, while the parts that are designed 

are the module box, the support box, the layout of 

the tool to be assembled. The design of the wiring 

diagram is made with Microsoft Visio software. 

3) Module Assembly 

The assembly process is the process of uniting all the 

tools to become one system with a specific purpose. 

This stage begins with the preparation of tools and 

materials to be used such as Over current relay, 

digital timer, voltmeter, ammeter, MCB, and acrylic. 

The next process is the manufacture of the box, 

which begins with measuring the length, width, and 

height required according to the design, the support 

for the box is made according to the design. The next 

stage is to connect all the tools and materials into one 

system unit. 

4) Module Testing 

The testing procedure is carried out by testing the 

results of the module assembly first so that it works 

according to its function. The next test is testing the 

characteristics of the relay by setting the relay at a 

certain setting current then in the test circuit a fault 

current is given which exceeds the setting current. 

This test is carried out with several variations setting 

current, fault current, and time multiple setting. 

Parameters measured in this test include setting 

current (amperes), fault current (amperes), trip time 

(seconds), voltage (volts) and relay state. 

III. RESULTS AND DISCUSSION 

Based on the results of the practicum 

module testing carried out, all the assembled tools 

can work well so it can be concluded that the 
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practicum module can be used according to its work 

function. 

I. Graph of Testing Characteristics of Inverse Time 

Over current relay 

1. Inverse time over current relay characteristic 

curve with setting current 2A 

 

 
Picture 4.1 inverse time overcurrent relay 

characteristic curve Setting Current 2A Line “R”

 
Picture 4.2 inverse time overcurrent relay 

characteristic curve Setting Current 2A Line “R” 

with trendline 

 

Based on the graph that has been described, it 

appears that the greater the value of the fault current, 
the faster the relay tripping time. It can also be seen 

that if given the same fault current but the time 

setting is greater, the tripping time will be slower. 

The trendline line depicted shows that the 

experimental data line and the trendline are almost 

the same, so the graph in theory can be proven by 

the experimental data graph. For setting the TM time 

of 0.05s the curve is very gentle and the time is close 

to zero, this is a characteristic of the relay inverse 

timeover current with the Standard Inverse curve. 

Furthermore, the setting time value is increased to 

0.5s so that the relay tripping time is a bit slower 
than the setting time of 0.05s. This is called the 

inverse timeover current characteristic of the Very 

Inverse curve relay. Then the time setting is made to 

a maximum of 1.0s and produces a curve where the 

tripping relay time becomes very slow, this is called 

the inverse timeover current characteristic of the 

Extreme Inverse curve. 

2. Inverse timeover current relay characteristic curve 

with a setting current of 3A. 

 

 
Picture 4.3 inverse time overcurrent relay 

characteristic curve Setting Current 3A Line “R”. 

 
Picture 4.4 inverse time overcurrent relay 

characteristic curve Setting Current 3A Line “R with 

trendline. 

 

Based on the graph that has been explained, it can be 

seen that the greater the value of the fault current, 

the faster the relay trip time. It can also be seen that 

if given the same fault current but greater timing, the 

trip time will be slower. The trendline line depicted 

shows that the experimental data line and the 

trendline line have some differences because the 

trendline line is a line that functions to smooth the 

shape of the curve. For time setting TM 0.05s, the 

curve is very gentle and the time is close to zero, this 

is a characteristic of the inverse relay timeover 

current with the Standard Inverse curve. 

Furthermore, the setting time value is increased to 

0.5s so that the relay trip time is slightly slower than 

the setting time of 0.05s. This is called the reverse 

flow time relay characteristic of the Strongly 

Inverted curve. Then the maximum time setting is 

1.0s and produces a curve where the tripping relay 

time becomes very slow, this is called the inverse 

timeover current characteristic of the Extreme 

Inverse curve. 

3. Inverse timeover current relay characteristic curve 

with 4A . current setting 

 

inverse time overcurrent relay characteristic curve Setting Current 2A Line “R” 

T i m e ( s e

T i m e ( s e

inverse time overcurrent relay characteristic curve Setting Current 2A Line “R” 

T i m e ( s e
inverse time overcurrent relay characteristic curve Setting Current 3A Line “R” 

T i m e ( s e

inverse time overcurrent relay characteristic curve Setting Current 3A Line “R” 

inverse time overcurrent relay characteristic curve Setting Current 4A Line “R” 
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Picture 4.5 inverse time overcurrent relay 

characteristic curve Setting Current 4A Line “R” 

 
Picture 4.6 inverse time overcurrent relay 

characteristic curve Setting Current 4A Line “R” 

with trendline 

 

This relay graph illustrates that each current setting 

is the same but given a fault current and a different 

time setting will produce a different curve, there are 

three different curves, but the equations of the three 

curves above have the same characteristics, namely 

the greater the value of the fault current, the greater 

the value of the fault current. large fault current 

value. A small trip time is required to make the relay 

work so that the fault current passing through the 

system can be secured. For the 0.05s TM timing the 

curve is very smooth and the time is close to zero, 

this is a characteristic of the relay timing backflow 

with a Standard Inverse curve. Furthermore, the 

setting time value is increased to 0.5s so that the 

relay trip time is slightly slower than the setting time 

of 0.05s. This is called the reverse timing current 

characteristic of the Strongly Inverted curve relay. 

Then the maximum time setting is 1.0s and produces 

a curve where the tripping relay time becomes very 

slow, this is called the inverse timeover current 

characteristic of the Extreme Inverse curve. 

 

2. Percentage of errors 

1.Setting current 2A 

Table 4.5 Results of Error Percentage With Current 

Setting 2A Line “R” 

Distraction TM 

Test 

Time 

Standard 

BS142 % Error 

Ampere Second Second % 

4 0,05 0,924 0,75 23,2 

5 0,05 0,7 0,6 16,6667 

6 0,05 0,616 0,45 36,8889 

7 0,05 0,57 0,43 32,5581 

8 0,05 0,532 0,4 33 

9 0,05 0,512 0,35 46,2857 

4 0,5 6,408 5 28,16 

5 0,5 4,504 4,5 0,08889 

6 0,5 3,692 3 23,0667 

7 0,5 3,172 2,8 13,2857 

8 0,5 2,846 2,5 13,84 

9 0,5 2,636 2,2 19,818 

4 1 12,774 10 27,74 

5 1 8,714 8,5 2,52765 

6 1 7,052 6 17,5333 

7 1 6,076 5,5 10,4727 

8 1 5,428 5 8,56 

9 1 4,974 4,8 3,625 

  

Based on the calculations, the error percentage 

obtained is still not high. The highest error 

percentage is 46.28571% with a fault current of 9A 

at TM 0.05 while the lowest percentage is 

0.088889% with a fault current of 5A at TM 0.5. 

 

 

2. Setting Current 3A 

Table 4.6 Results of the Percentage of Errors with 

the Current Setting 3A Line "R" 

 

 

  

T i m e ( s e

inverse time overcurrent relay characteristic curve Setting Current 4A Line “R” 

T i m e ( s e



Eksergi, Vol. 18, No. 2. Mei 2022 

 

146 
https://jurnal.polines.ac.id/index.php/eksergi  
Copyright © EKSERGI Jurnal Teknik Energi  

ISSN 0216-8685 (print); 2528-6889 (online) 

 

I Distraction 

TM 

Test 

Time 

Standar

d Time 

BS142 % Error 

Ampere Sekon Sekon % 

4 
0,0
5 2,384 1,9 25,4737 

5 

0,0

5 1,064 0,9 18,2222 

6 

0,0

5 0,824 0,75 9,86667 

7 

0,0

5 0,702 0,68 3,23529 

8 

0,0

5 0,63 0,55 14,5455 

9 

0,0

5 0,592 0,45 31,5556 

4 0,5 19,278 16,5 16,8364 

5 0,5 8,008 8 0,1 

6 0,5 5,598 5 11,96 

7 0,5 4,452 4,2 6 

8 0,5 3,804 3,6 5,66667 

9 0,5 3,4 3 13,3333 

4 1 35,554 33,5 6,13134 

5 1 15,75 11,5 36,9565 

6 1 10,942 10 9,42 

7 1 8,614 8,5 1,34118 

8 1 7,342 7 4,88571 

9 1 0,524 6 8,73333 

 

 

Based on the calculations, the error percentage 

obtained is still not high. The highest error 

percentage is 36.95652% with a fault current of 5A 

at TM 1.0 while the lowest percentage is 0.1% with 

a fault current of 5A at TM 0.5. 

 

3. Setting Current 4A 

Table 4.7 Results of the percentage of errors with the 

current setting 4A line "R" 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I 

Distractio

n 

TM 

Test 

Time 

Standard 

BS142 % Error 

Ampere Sekon Sekon % 

5 0,05 2,712 2 35,6 

6 0,05 1,276 1 27,6 

7 0,05 0,932 0,8 16,5 

8 0,05 0,794 0,75 

5,8666

7 

9 0,05 0,708 0,7 

1,1428

6 

5 0,5 23,83 18,5 

28,810

8 

6 0,5 10,43 8,5 

22,705

9 

7 0,5 6,92 5,8 

19,310

3 

8 0,5 5,416 5 8,32 

9 0,5 4,562 4,2 

8,6190

5 

5 1 55,07 53,5 

2,9345

8 

6 1 21,092 17,8 

18,494

4 

7 1 13,816 11,3 

22,265

5 

8 1 10,572 10 5,72 

9 1 9,024 8,8 

2,5454

6 

 

Based on the calculations, the percentage of errors 

obtained is still not high. The highest error 

percentage is 22.26549% with a fault current of 7A 

at TM 1.0 while the lowest percentage is 1.142857% 

with a fault current of 9A at TM 0.05. 

 

IV. CONCLUSION 

 

Testing NX203AIDMT Over Current Relay can be 

concluded that: 

a. The assembled Practicum module can be used 

according to its function. 

b. Testing is done by testing the current setting of 

2A; 3A; 4A, with setting time (0.05; 0.5; 1)s and 

setting current 2A produces the fastest trip time of 

0.502s while setting current 4A produces the longest 
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trip time of 55.979s according to the conveying 

characteristics. Relay inverse time over current is the 

greater the fault current the faster the trip time. 

c. The test curve shown is the same as the inverted 

time current relay characteristic curve, which means 

that the tests carried out are proven to be 

theoretically correct. 

d. Installation of inverse time over current relay aims 

to achieve continuity of service to consumers. 

The percentage of error in the inverse time test of the 

overcurrent relay is 66.67%, so it can be said that the 

relay is still within the tolerance range of 40% - 

120%. 
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