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1. INTRODUCTION

In the power system, fault is one of system problem occurred 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 details will be explained in the next section.

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.

There are many researches about fault detections [1-60]. Some article presented in methods and also
papers proposed in implementation. Several articles used artificial intelligent such as neural network, fuzzy
logic, or genetic algorithm for fault detection. Also, many author used wavelet transform for detection. All of
paper will be discussed inside the paper.

This article examines researches in the form of an article from the famous database. By drawing on
the principles, implementation, and method is summarized. The future researcher have led it to utilize this
advantage of brief. The content will focus on a summary of the key and effect of the method used.
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The rest of this paper is organized: Section Il presents the fault theory. Section Il proposes fault
detection classification; and the last section 1V is the summary.

2. FAULT THEORY AND REVIEW ARTICLES

This section present the electricity power system structure, fault theory, and the article reviews. It is
referred from many researches and source theories which are significant for the researcher for study in fault
located identify as followed below:

2.1. Electricity power system

The electricity power system can be classified into generation, transmission, and generation.
Generation is used for built the electricity current or voltage from a power plant. Also it is send to a power
transmission line after increasing voltage to derived values. The transmission line system carries the
electricity quantities that are the power value from generating centres to the load area. Before load center, the
voltage is stepped down to normal value for each customer sector such as industrial sector, commercial
sector, and other sectors.

There are different voltage values in each area, for instance in Thailand used 380/220 V 50 Hz for
distribution system to customer. Thus, the fault may occur in power system from the generating system to
customer. The short circuit in power system may effect to a wider power outage. Therefore, we need to
diagnose the occurred fault and to identify the location fast. To the time of the short circuit in the electrical
system is minimal. The fault types and case of fault in the power system have explained in the next section.

2.2. Fault types

Different types of faults can be classified into several types. Some major faults are phase fault such
as phase to ground fault, phase to phase fault, phase-phase to ground fault, three phase fault. Other faults of
electricity are of not major important. But they still are considered for the power system operation. They are
open circuit faults, inter turn fault, and other faults.
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Figure 1. Power system structure.
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Figure 2. Fault occurs in transmission line.

Figure 1 illustrates the example of the fault occurred in power transmission line. There are several
types of faults in transmission line for instance single phase to ground fault, double phase to ground fault,
double phase fault, and three phase fault. In the case it has the fault locator for identifying locator that is
distance relay and other auxiliary devices.
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Figure 3. Fault occurs in transformer.

Figure 2 shows the fault occurred in power transformer. In the power system, there are four main
types of transformer fault. These are arcing or high current breakdown, low energy sparking or partial
discharges, localized overheating or hotspots, and general overheating due to inadequate or sustained
overloading. The techniques for finding transformer faults are Buchholz relays safety device, dissolved gas
analysis, and tests to detect oil contaminants and oil quality.
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Figure 4. Fault occurs in machine or generator.

Figure 3 presents machine such as power generator fault. The major faults in power generator case
can be classified into several cases. These are fail of prime movers, failure of excitation, and failure of
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insulation in stator or interconnecting cable (inter phase short circuit, single phase to ground fault, inter turn
faults, and ground fault on rotor). The fault in power generator can be switch off but for an automatic
operation an under current relay in conjunction with time lagged tripping and time lagged reinforcing relay.

Therefore, fault identification is necessary for power system protection and selection of suitable
relays, which are required for the subsequent fault isolation. The fault location techniques are used for
electricity power system protection and also identify the fault position. The characteristics of fault locator are
considered from fast system for repairing and restoring the power system normally. They improves the
system availability and performance etc,. The fault locator approaches and classification of faults will be
discussed in the section of review articles. All of these case faults are for example of cases in power system
which there are many case of faults occurred in the system.

2.3. Review Articles

For this section we will propose the past of articles presented in case of each method for fault
diagnosis in power system. This section will explain all papers shortly and summary them in fault types or
identification methods. The research on the practical detection for a power cable fault point by Dong Aihua
and team in 2010 proposed case study in underground coal mine [1]. This paper presented the circuit
diagram, which can quickly and accurately detect fault points of single-phase open circuit, two-phase short-
circuit, single-phase grounding. This work the authors designed power cable fault detection circuits by using
bridge method. The articles [2] [3] by alarm MN and team research and team searches proposed the design
and application of surface wave exciters and sensors for fault detection, communication,

Table 1. Each case of fault proposed in articles

Articles proposed Presented the fault case in power system
[1] [12] [14] [15] [16] [35] [36] [39] [41] [43] [45] [46] [47] [50] [57] [58] Line fault (L-L,L-L-L,L-G,3L-G)
[8][18] [19] [42] [48] [56] Transformer fault

[26] Insulation fault

[20] [24] Machine fault

[23] HVDC converter fault

[17] [31] [54] [59] Feeder bus fault

[27] [60] Under ground cable fault

[28] [49] Nuclear system fault

and non-intrusive power line fault detection. Next research in paper [4] presented the observer-based fault
detection and identification scheme for power systems. The results of detailed simulation studied involving
disturbances and faults occurring in linear and non linear models of the system. In year 2010 the symmetrical
pattern and PCA based frame work for fault detection and classification by Qais alsafasfeh and team
researchers proposed in applied mathematics and signal processing developed the techniques for the
detection and classification [5]. The article in fault detection by A. Ashouri et al. Presented a hew approach
that is the fault detection in digital relays-based power system using Petri Nets [6]. In this research, Petri nets
have been used for modelling and location detection of faults and the proposed approach provided
hierarchical monitoring of power system. The results of fault detection by Petri nets, the processing time of
information is reduced and the precise of fault detection procedure is increased. The last oldest article in
1994, J. Narros and J.M. Drake showed real time fault detection and classification by using microprocessors
[7] based on the estimation of the three phase voltage phasors by maen of a set of Kalman filters, and on the
calculation of the fault probability. After that in year 2004, wavelet transform was proposed in fault detection
in transformer by measurement of neural currents. The wavelet transform analysed based on Morlet wavelet
(mother wavelet). The sensitivity of fault detection can be significantly improved by using wavelet analysis
techniques for the evaluation of impulse tests on transformer. The approach [8] was presented by A.
Bhoomaiah et al. The article of S. Bracho and M. Martinez presented about fault detection by using dynamic
power supply current test in 1997 [9]. In next year, 1998, Fahmida N. Chawdhury and team researchers
showed the detection of fault by using a modular methodology for fault detection and classification in power
system. The approach is quite flexible. After a detection, the fault indicator is processed by a Kohonen
network to classify the fault. These are the simple of articles for fault detection in the power system. Next, we
will conclude these article in two cases for understanding for finding a now method in the future.
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3. FAULT DETECTION CLASSIFICATION
The section of fault detection classification will be discussed about fault into case of fault, types of
approaches and accuracy in power system as followed:

3.1. Case of Fault

Case of fault, there are many cases of faults in power system explained the previous section. Also, it
has explain in table for understanding clearly.

Table I shows each case of fault proposed in several articles. It explains fault types by each author
published in any database. The authors may interest fault more than a fault. The studied fault quite covered
fault in power system and also covered high voltage direct current (HVDC) system. From the table we
observed the articles that study transmission line fault more than other faults.

3.2. Types of Approaches

There are many approaches proposed in fault identify in the power system. They will illustrate from
the Table Il. These methods can help the operator for finding the short circuit location and analysing types of
fault in the system.

Table Il explains each approach to power system fault detection in several articles. These
approaches use different mathematics equations but they can be used for identifying fault in the system
similarly.

Table 2. Each approach to power system fault detection

Articles proposed Presented the fault detected approaching power system
[1] Bridge circuit method

[21[3] Surface wave

[6] Petri nets

[8] [12] [17] [27] [37] [45] [48] [55] Wavelet transform approach

[18] [19] [20] [31] [42] [47] Neural network approach

[52] Artificial intelligence (Fuzzy, Genetic)

[13] Graph methodology

[14] Real-time

[15] [42] [47] Statistical methodology

Some papers presented an accuracy of each approach of fault detection in several articles. There are
many things to consider in the protection design of each method. One of them is accurate. This could mean
that the accuracy of the location and the type of short circuit or fault, it may be so. The example of accuracy
of fault locator or classification will be shown in several articles.

Inconclude, many authors showed many cases of fault covered the system. The authors may be used
the research for searching a new method for identifying the fault location or distance of fault in the power
system.

4. SUMMARY

Fault detection in power system will be detected by many approaches. It can be seen in the previous
section. The fault detection in system must fast when fault occurred in the transmission line, transformer, or
any where in the electricity system. This paper proposes all of detection approaches used in the last and the
present. Also, it can be used for one part of articles for developing their researches. However, this article only
searches the paper in fault detection till 2014.
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