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INTRODUCTION: Electric machines are used in 

various applications including power generation, 
transmission, and distribution, as well as in industrial 

processes and consumer products. These machines 

include generators, motors, transformers, and other 
types of electrical equipment. The operation of these 

machines requires proper testing, maintenance, and 
overhaul to ensure that they operate efficiently and 

safely. 
 

OPERATION OF ELECTRIC MACHINES 

Electric machines convert electrical energy into 
mechanical energy or vice versa. They operate using the 

principles of electromagnetism and involve the 
interaction between magnetic fields and electrical 

currents. The four basic types of electric machines are 

generators, motors, transformers, and switchgear. 
Generators convert mechanical energy into electrical 

energy. They operate by rotating a magnetic field 
through a stationary coil of wire, inducing electrical 

energy in the coil. Generators are used for power 
generation in power plants and other large-scale 

applications.  Motors, on the other hand, convert 

electrical energy into mechanical energy. They operate 
by creating a rotating magnetic field in the motor, which 

causes the rotor to turn. Motors are used in a wide 
range of applications, from household appliances to 

industrial equipment. Transformers are used to transfer 

electrical energy from one circuit to another. They work 
by changing the voltage and current levels of alternating 

current (AC) power. This allows for the efficient 
transmission and distribution of power. Switchgear is 

used to control the flow of electrical power and protect 

electrical equipment from overcurrents and faults. It 

includes circuit breakers, fuses, and other devices that 

interrupt or isolate electrical circuits. 
 

TESTING AND STANDARDS 

The proper testing of electric machines is essential to 
ensure that they operate safely and efficiently.  

There are several types of tests that are conducted on 
electric machines, including  

1)insulation resistance tests,  
2)dielectric tests 

3) load tests 

 Insulation resistance tests are used to measure the 
resistance of the insulation between the windings and 

the frame of the machine. This test is important to 
ensure that the insulation is intact and that there are no 

leaks or other defects that could cause electrical faults. 

Dielectric tests are used to test the insulation properties 
of the machine under high voltage and high frequency 

conditions. This test is typically conducted at twice the 
rated voltage of the machine to ensure that there are 

no insulation breakdowns or other problems. Load tests 
are used to test the performance of the machine under 

actual operating conditions. This test involves loading 

the machine to its rated capacity and measuring its 
output to ensure that it meets specifications. Testing of 

electric machines is subject to various industry 
standards, including the National Electrical 

Manufacturers Association (NEMA), the International 

Electrotechnical Commission (IEC), and the Institute of 
Electrical and Electronics Engineers (IEEE). 

 
SIZE OF TRANSFORMERS AFTER OVERHAUL 

Transformers are critical components of electrical power 

systems. After overhaul, transformers may need to be 
resized to meet new load conditions or other changes in 
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specifications. The size of transformers is determined by 

their kVA rating, which is based on the transformer’s 

output voltage, current rating, and efficiency. When 
resizing a transformer, several factors must be 

considered, including the new load conditions, ambient 
temperature, and the expected lifespan of the 

transformer. The new size of the transformer is 

determined based on the expected load conditions and 
the available space in the substation. 

 
CONCLUSION 

Electric machines play a critical role in modern society, 

providing power for a wide range of applications. To 
ensure that these machines operate safely and 

efficiently, proper testing and maintenance are 
essential. Transformer resizing is an important 

consideration after overhaul to ensure that the 
transformer meets the new load conditions and 

specifications. Industry standards provide guidance for 

testing and maintenance of electric machines and 
should be followed to ensure the safe and efficient 

operation of these machines.  
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