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Abstract - The fault detection techniques play crucial in power 
system. This paper reviews the modern state-of-the-art of fault 
detection approach a power system. Several articles present edit 
in each implementation and method from  the  last  to  present. 
The advantage of the approach would be developed to the new 
detection in the future. Many interested topics used for detection 
of fault in the power system. In this research can be classified 
into two types interesting in fault detection. This review of many 
papers will be used to develop the research or find the new 
method for appropriate fault detection in the power system. 
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I. INTRODUCTION 

In the power system, fault is one of system problem oc- 
curred in the present. It can be made the part or all systems 
fail. The major types of fault are symmetrical and 
unsymmetrical faults. The faults are anovercurrent in the 
circuit mainly due to a short circuit. They may occur in 
three phase power system: single phase to ground, phase to 
phase, two phases to ground, phase to phase and another 
phase to ground, all phases to ground, three phase short 
circuit. The first four events above are unsymmetrical fault 
and also the latter two events are symmetrical fault in 
power system. To cause a short circuit in the power system 
is not good for the system. But if it happens in the system 
will affect the power transmission or distribution 
immediately if it is still in the system. 

The corrective and preventive systems so happens to care if 
a short circuit occurs, call fault detection. The function of 
the detector circuit is that monitors the system over time. In 
order to facilitate rapid removal of a disturbance from the 
power system, the system is divided into protection zones. 
Relays monitor the system quantities (current, voltage) 
appearing in these zones. If a fault occurs inside a zone, the 
relays operate to isolate the zone from the remainder of the 
power system. [1]. 

Small disturbances are in the form of load changes while 
large perturbations are in the form of faults, such as 
tripping transmission line dropping in generators and 
change in loads in the electrical systems. The electrical 
power system stability depends on both the initial operating 
state of the electrical system and the severity of the 
disturbances. For each operating condition, the behavior 
and severity of the contingencies of the operating electrical 
system will be different. The severity of contingencies 
depends on the location, type and duration of faults. 

Usually, the power system is altered so that the post 
disturbance steady state operation differs from that prior to 
the disturbances [2]. Thus, suppose the electrical power 
system initially operates in a bulk steady state operation 
condition, when the moment disturbance occurs, there will 
be change in the topology of the electrical power network. 
Therefore, when the electrical power system stabilizes, the 
new steady state operating condition will be different from 
the previous one. The degree of severity for the 
disturbances and the probability of occurrence in the 
electrical networks is varying [3]. In order to never lose the 
synchronism, the electrical power system should be 
designed and operate to withstand various types of 
contingences. When different contingences cause changes 
in system conditions or load demand due to various 
reasons, this will cause a progressive and uncontrollable 
drop in system frequency and voltage profile. Due to 
electrical system insta- bility, the dynamic changes and 
stability of electrical systems depend strongly on the size 
of the disturbances that may occur [4]. 

II. FAULT DETECTION 

The frequency stability is the ability of the power system to 
maintain steady state frequency, following a severe system 
upset, resulting in a significant imbalance between 
generation and load. Frequency stability depends on the 
ability to restore the equilibrium between system 
generation and load demand with minimum loss of loads. 
Various reasons can lead to loss system frequency stability, 
like loss of generation which may result from sudden 
imbalance between system generation and load demand [1] 
[5]. Therefore, frequency instability is due to electrical 
power deficiency [5]. Large deviation of both system 
frequency and voltage, in addition to power flow and other 
system parameters generally lead to sever system upsets. 
The interconnected power systems can be commonly 
associated with splitting systems into islands with different 
capacity of generation and  certain loads.  The  response of  
these islands can be observed by focusing on system 
frequency instead of relying on the relative motion of 
machine. Frequency stability is a very important issue in 
isolated island grids when these small systems are exposed 
to various severities of disturbances, such as loss of 
generation or loads [2]. Generally, the lack of frequency 
instability is associated with several problems, such as poor 
coordination of operation control, protection devices, 
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weakness of equipment response and deficiency in 
generation reverse [1][3][4]. Since the electrical power 
system is highly nonlinear, the classification has become 
essential for electrical power system stability problems. In 
order to understand the instability problems and develop 
solutions regarding the physical nature of the instability, 
the size of disturbance and time frame are necessary to be 
deliberately estimated [6]. Therefore, according to IEEE / 
CIGRE Task Force [1], frequency stability as  shown  in  
figure  1  can  be  classified  into  shortterm  and long term 
phenomena: For shortterm phenomena, frequency 

 

Fig. 1.  Fault Detection Mechanism 

instability is creation of islands  with  inadequate  
generation and insufficient  frequency load shedding, 
leading to system frequency decay and blackout for the 
island in few seconds. For longterm phenomena, such as 
steam turbine over speed control, boiler / reactor protection 
and control, the response for time will range from ten 
second to several minutes. The lack of system frequency 
stability resulting from unbalance between production and 
consumption may have a significant impact on voltage 
magnitude, especially for island cases or overloaded 
situations which lead to decrease in voltage magnitude. 
Similar situation will lead to  decrease  in  voltage  
magnitude.  There are other important aspects that affect on 
system frequency dynamic behavior, such as structure of 
power system. There is important relation between 
electrical  network  structures and risks within networks 
[7]. The structures of electrical power system involved 
with generation and transmission are transformers limit and 
capacity, load demand and nature of the loads that have 
direct impact on frequency stability in power systems. The 
structure of power system and grid performance has 
implications for managing and mitigating failures inside 
electrical networks [8]. 

III. IMPORTANCE OF FREQUENCY STABILITY 

There are several factors that need to be considered to keep 
the system frequency in power system in narrow band: 

• The performance of the generators in traditional 
power stations is highly dependent on the 
performance of all auxiliary electric motors drives. 
These auxiliaries deliver air and fuel to the boiler, oil 
bearings and cooling services for the entire systems. 

If low speed occurs due to low frequency, it will 
significantly affect these  auxiliaries. The output for 
the power stations will reduce, and this phenomenon 
will lead to several cascading shutdowns of the power 
stations. 

• The frequencies below 47 Hz will lead to damage  of 
steam  turbines,  while  hydro  power  plants  and  
thermal 

• units are more robust. Frequencies down to 45 Hz, 
may face the worst, which is disconnection 

• Power transformers are sensitive to system frequency 
variations and might be overloaded if the frequency 
deviates from the normal value. 

• To ensure that AC electric motors operates at a 
practically constant speed, a fixed speed is necessary. 
In several consumer applications, an AC motor is 
used to drive the equipment at an approximately fixed 
rate. 

• The main frequency may be employed in electronic 
applications as a basis for timing various processes. 

 
IV. LITERATURE SURVEY 

A. Integral stability controlling Techniques 

There are various types of load frequency controller, the PI 
controller is most widely used to speed-governing system 
for LFC scheme. An advantage of the PI control technique 
is to reduce the steady-state error to zero by feeding the 
errors in the past forward to the plant. The most of 
proposed techniques were based on  the  classical  
proportional  and  integral  (PI) or proportional, integral 
and derivative (PID) controllers [3]. Its use is not only for 
their simplicities, but also due to its 

 

Fig. 2.  Operating States for Electrical Power Systems 

success in a large number of industrial applications. For 
PID controller design, overshoot/undershoot and settling 
time are used as objective function for multi-objective 
optimization in LFC problem. One of the developments in 
the field of modern control theory is in the direction of its 
application in optimal control allows the power engineers 
to cope withthe problems arising out of due to the complex 
structure of power systems [9]. 
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B. Fuzzy Logic Technique 

The development of design techniques for power stability 
control of a system in the last few years is very significant 
in terms of  fuzzy  logic.  AGC  regulator  designs  are  
based on adaptive control schemes [6]. The AGC regulator 
design techniques using modern control system theory 
enable the power engineers to design the optimal control 
system with respect to given performance criteria. Most of 
the researchers have taken the dynamic system equations 
for the development of adaptive controller, to cope up the 
change in process parameters and non-modelled process 
dynamics [10]. 

 

Fig. 3.  Fuzzy Logic 

V. CONCLUSION 

This paper discusses about the power system stability con- 
trol techniques which gives an overview of issues in 
voltage and frequency control system design concepts were 
followed by discussion about different methods for load 
frequency control like classical  models  and  modern  
control  concepts. In modern concepts different optimal 
voltage and frequency control schemes and intelligent 
voltage and frequency control schemes are discussed. 
Intelligent control techniques with different optimization 
algorithms may give better results for Load Frequency 
Control. 
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