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ABSTRACT: 

For the development of any country, energy is a 

fundamental resource. In this paper load flow 

analysis, short circuit analysis, and relay protection of 

substation in ETAP software. These three tests are 

essential for both the design and operating stage and 

monitoring the performance of the grid. The capacity 

of the power grid and the protections are verified by 

conducting these tests. The load flow analysis helps 

the power generation and load distribution. Measured 

short circuit analysis helps to prevent the heavy 

equipment from damage and values are compared 

with the values given by the power plant sources. The 

results have been accomplished through ETAP for 

power system analysis. Relays and circuit breakers 

are known as the main components of the power 

system. Proper coordination is essential to reduce the 

unnecessary outages of the grid. 

INTRODUCTION: 

The fact that the Unit of electric energy generated by 

Power Station does not match with the units 

distributed to the consumers. Some percentage of the 

units is lost during the transmission of power from 

generation to distribution network. This difference in 

the generated & distributed units is known as 

Transmission and Distribution loss. The technical 

losses are due to energy dissipated in the conductors, 

equipment used for transmission Line, Transformer, 

sub-transmission Line and Distribution Line, and 

magnetic losses in transformers. To compensate and 

reduce the losses in the Transmission line Load flow 

analysis was used. This helps to improve the power 

supplied to the customer(Loads). 

In a power system, the components are highly 

sensitive and expensive. If any major and sudden 

fault occurs means the equipment may damage. To 

prevent the equipment from damage short circuit 

analysis can be conducted. To design the relay 

coordination system short circuit analysis is needed. 

For relay protection, this project uses the overcurrent 

relay and the circuit breaker opens the circuit when 

the short circuit happens. Relay is an important 

component for the protection of the power system. It 

senses the overcurrent in the system and sends the 

trip command to the circuit breaker based on the trip 

timing. 

ETAP DESCRIPTION: 

Power System study and analyses are important parts 

of power system engineering. Electrical engineers 
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have been focusing on power system studies for the 

past few years using software tools. Recent advances 

in engineering sciences have brought a revolution in 

the field of electrical engineering after the 

development of powerful computer-based software. 

This research work highlights the effective use of 

Electrical Transient analyzer Program (ETAP) 

software for analyses and monitoring of large 

electrical power systems which comprises of large 

power distribution network. 

System studies are an integral part of power system 

engineering and design. A structured computer 

program that uses technically correct models, 

employs a user-friendly interface, uses a common 

database, and traps user error is a powerful tool that 

greatly enhances the engineer's efficiency and 

productivity. ETAP is an engineering design and 

analysis program which satisfies these criteria. Also, 

ETAP performs numerical calculations with 

tremendous speed, automatically applies industry-

accepted standards to provide easy-to-follow output 

reports. 

ETAP PROGRAMS: 

 One-Line Diagram 

 Load Flow 

 Short Circuit 

 Dynamic Stability 

 Motor Acceleration 

 Motor Starting 

 Cable Derating 

 Cable Pulling 

 Ground Grid Design 

 Induction Machine Parameter Estimation 

 Induction Machine Torque/Slip Curve 

 

 

LOAD FLOW ANALYSIS: 

 Draw the single line in the editor window of 

the ETAP. 

 Set the values for the components. 

 Do the connections with the wire. 

 Run load flow analysis 

 Obtain the results using display options. 

Rating of components is an important note for load 

flow analysis because based on these values only load 

flow results may be varied. 

Component and rating 
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BUS INPUT DATA: 

 

LOAD FLOW OUTPUT: 

 

 

 

 

 

 

 

LOAD FLOW RESULTS: 

 

 

SHORT CIRCUIT ANALYSIS: 

 Draw the single line diagram in the ETAP 

editor window. 

 Same as load flow set the ratings of the 

component. 

 Run the short circuit analysis. 

 For running the analysis make any one of 

the buses a fault bus. 

 Obtain the results by display options. 

There are three types of fault currents. 

Sub-Transient: The number of faults current at the 

time on which the fault occurs. 

Transient: The fault current after some time but still 

changing. 

Steady-state transient: After the transient has 

reached the steady-state value. 
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SHORT CIRCUIT ANALYSIS OUTPUT: 

 

SHORT CIRCUIT ANALYSIS RESULTS: 

 

SHORT CIRCUIT SUMMARY: 

 

RELAY PROTECTION: 

 Draw the single-line diagram using the 

ETAP editor window. 

 Fix the over-current relay to operate the 

circuit breaker. 

 Set the time delay for the relay. 

 Place a fault in the bus. 

 Simulate star protection coordination. 

 Obtain the results using the display option. 

 

RELAY PROTECTION OUTPUT: 
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RELAY PROTECTION RESULTS: 

CONCLUSION: 

In this project Load Flow, short circuit study, and 

relay protection using ETAP software is carried out 

with an approach to overcome the problem of an 

under-voltage, and the maximum short circuit current 

is simulated by ETAP and to protect the system from 

fault. 

Load flow studies determine if system voltages 

remain within specified limits under various 

contingency conditions and whether equipment such 

as transformers and conductors are overloaded. 

A number of operating procedures can be analyzed 

such as the loss of a generator, a transmission line, a 

transformer, or a load. Also, they are useful in 

determining the system voltages under conditions of 

suddenly applied or disconnected loads. The current 

of the short circuit is 12kA the existing CB panel bus 

of the system is 80 kA, which means the safety 

margin is still far above that installed. 

From these short circuit analyses, we designed the 

relay coordination by the over-current relay. Finally, 

it opens the CB when the fault occurs. 
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