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I. INTRODUCTION 
 

1. Power System: 
A power system is an electrical network that allows 
for power generation, transmission, and distribution. 
The power system is made up of components such 
as a generator, transformer, circuit breaker, 
transmission, and distribution lines or cables.  
 
2. Stability: 
 

 
Fig 1. Block Diagram of Boiler – Turbine –Generator. 

 
 
 
 

II. TURBINE GOVERNOR 
CHARACTERISTICS 

 
In order for a generator's operation to be stable, its 
speed-load characteristics must be a drooping curve 
(fig.). Otherwise, any increase in load would be 
accompanied by an increase in speed, which would 
mean the assumption of even more load until the 
machine had taken the entire load from those with 
which it is in parallel, after which it would shut down. 
 

 
Fig 2. Governor characteristics. 

The governors commonly used on prime movers use 
the centrifugal principle to use the momentary drop 
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Transients are caused when a failure occurs in a power system. A load flow analysis is carried out to stabilize 
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because we are controlling the load side, which will result in a difficult problem if we do not. 
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in speed caused by an increase in load to operate the 
valve mechanism; as a result, such governors 
automatically impart drooping speed characteristics, 
and the design is such that the speed difference 
between no load and full load is usually 3 to 4%.  
 
Within the boundaries of normal operation, the curve 
depicting the relationship between average speed 
and load is usually extremely close to a straight line. 
 
1. Transient Stability Limit: 
It is the utmost feasible power that a machine can 
carry in the event of a rapid shift in load and still 
maintain synchronization. When the machine is 
subjected to a transitory state due to a transient 
situation, it is the maximum power that the machine 
can carry while remaining synchronized. 
 Sudden change of load 
 A network fault 
 A switching operation 
 
In other words, any need for a sudden load change 
cannot be supplied by a generator, and transient 
stability has a limit.  
 
The upper limit is determined by 
 Inertia of rotating parts 
 Governor operation 
 Voltage regulation 
 
III. STUDY OF SYNCHRONOUS MACHINE 

(GENERATOR) 
 

A synchronous generator is a component of the 
power system, as previously stated. It generates the 
power or energy that goes through the system, 
which is extremely important.  
 

 
Fig 3. A View of Synchronous Machine. 

As a result, understanding the behavior of generators 
is critical for designing a power system that provides 

continuous electricity. As a result, we'll look at the 
machine parts and operation of a synchronous 
machine in greater detail. 
 
IV. CONSTRUCTION OF SYN GENERATOR 

(TURBO-ALTERNATORS) 
 

The architecture of two pole and four pole machines 
differs significantly. The former spins at 3000 rpm at 
50 c/s, whereas the latter spins at 1500. Because the 
functional range of two-pole machines has been 
extended to 800 MW, the four-pole design has 
become outdated. 
1. Rotors: 
 The majority of rotors are built from solid 

forgings of alloy steel. 
 The forgings must be perfect and homogeneous. 

From the teeth, the rotor forging is planed and 
machined. The rotor pole pitch is slotted for 
about two-thirds of the way, leaving one-third 
unspotted for the pole centre. A typical forged 
rotor is shown in Figure 4.1.  

 

 
Fig 4. 2-Pole Rotor of a 250 Mw Turbo-Generator. 

 
2. Windings: 
Silver-bearing copper is used in the typical rotor 
winding. The heat generated in the conductors leads 
them to expand, while the centrifugal force forces 
them hard against the slot wedges, creating a 
significant frictional resistance to expansion. 
 
3. Cooling: 
There is enough room for as much cooling gas as 
possible to pass through. The principal cooling 
occurs on the outside cylindrical surfaces of the rotor 
body and retaining rings in compact machines. 
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Cooling at the bottom of the slot must be provided 
for larger machines.  
 
Extensive ventilation arrangements are required for 
the highest ratings, and solutions for direct contact 
between rotor coils and coolant are being developed 
for machines of 100 MW and above. 
 
4. Overhang: 
Figure displays the appearance and position of the 
overhang, as well as the spigot on which the 
retaining ring is centered. The conductors are slanted 
conically inward to allow for ring thickness and are 
strongly braced to fit tightly within the ring with little 
movement other than that caused by unavoidable 
expansion. 
 

V. CONCLUSION 
 
The control on the load side, as we've seen, is 
complicated. As a result, we shall be in charge of the 
generation side.  
 
Whether the defect is caused by voltage or current, 
the system's synchronism is always maintained by 
managing the generation side. It also aids in the 
maintenance of system efficiency and the provision 
of better customer service. 
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