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Abstract - To shorten the time and improve the accuracy in mechanical fault diagnosis, the fault 
diagnosis mechanism is studied of the high voltage switch in power system, and a new system is 
proposed as a fast, safe, and accurate mechanical fault diagnosis scheme of high voltage switch. 
First, the basic structure and common faults of high voltage switches are analyzed, the feature data 
set has a poor classification effect, and the SVM (Support Vector Machine) algorithm model can 
process all the feature data for an effective classification and recognition process. Finally, the high 
voltage switches mechanical faults are extremely scattered, the improved SVDD (Support Vector 
Data Description) intelligent algorithm can acquire, screen, and classify the mechanical faults data. 
The results of the improved SVDD intelligent algorithm are less affected by the classification 
boundary and converge to the average sample value. The new fault diagnosis system is proposed 
for a high voltage switch based on the improved SVDD intelligent algorithm. Subsequently, the 
simulation experiment is conducted for a high voltage switch fault diagnosis system based on the 
SVDD intelligent algorithm. The experimental results show that compared with the traditional 
mechanical fault diagnosis system, the proposed system can identify new fault types effectively. 
Meanwhile, the proposed system can quickly and efficiently classify and identify the operation 
states and fault types of machinery. Consequently, the accuracy of the mechanical fault diagnosis 
system is improved, providing technical support for the power system operation. Hence, the 
proposed fault diagnosis system is very suitable for the production of the power system and can 
greatly promote mechanical fault diagnosis in China. 
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1. Introduction 
 
China has officially joined global industrialization 
since the Third Revolution in Scientific and 
technology. Then, China begins to industrialize 
rapidly and develops its high-techs, and gradually 
ranks among the world’s great powers. The usage of 
industrial machinery in China is expanding, and the 
types are also increasing. The mechanical fault also 
increases with rapid industrialization, which poses a 
new problem. One of the tough issues is how to 
quickly deal with mechanical faults [1, 2]. Here, the 
high voltage switch with complex structure and 
difficult fault diagnosis ability is selected to study the 
mechanical fault diagnosis system. The high voltage 
switch is one of the crucial pieces of equipment in 
the power system and can control the electrical 
switch, allocate electrical load, and operate electrical 
machinery [3, 4]. When the electrical machinery fails, 
the high voltage switch can disconnect the electrical 
equipment timely, facilitating the relevant personnel 
to diagnose the fault.  
 

Thus, the fault-free parts can operate smoothly, and 
the faults can be solved in time so that the electrical 
machinery can quickly return to its normal state with 
lesser influence [5, 6]. The internal structure of a 
high voltage switch is rather complex, and it is often 
exposed to very harsh environmental conditions, 
leading to frequent faults [7, 8]. 

Here, the fault types and diagnosis algorithms are 
studied of the 12KW high voltage switch. Then, a 
fault diagnosis system is proposed of high voltage 
switch based on SVDD (support vector data 
description) intelligent algorithm. First, the basic 
structure and common fault types of high voltage 
switches are analyzed, and the methods of acquiring 
fault data based on mechanical vibration signals are 
summarized. Afterward, the SVM (Support Vector 
Machine) algorithm is analyzed on its concepts and 
limitations, and the basic principle and operation 
process of the improved SVDD algorithm are 
deduced.  

Finally, a new fault diagnosis system of high 
voltage switch is designed and simulated. 
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2. Method 
2.1 Basic Structure and Common Faults of 
the High Voltage Switch 

 
1. Basic structure of high voltage switch  

The performance of a high voltage switch 
depends on its internal arc-control efficiency. High 
voltage switch can be divided into oil switch, vacuum 
switch, sulfur hexafluoride switch, air switch, and 
magnetic switch according to the arc-control types. 

A high voltage switch should be controllable 
during operation to move the contact parts quickly. 
There are various ways to control switches, such as 
spring control, hydraulic control, pneumatic control, 
electromagnetic control, and permanent magnet 
control. Although the high voltage switches differ in 
type, control mode, and operating conditions, they 
are composed of the control part, the transmission 
department, the electric switch, the external 
insulation component, and the pedestal, as shown in 
figure 1. 
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Figure 1: Basic structure of high voltage switch 

 
The components and main functions of high 

voltage switches are analyzed next. 
(1) Control department: it controls the entire 

mechanical rotary system and electric switch. 
(2) Transmission department: it is composed of 

conveyors and gear and transmits energy to the gate 
switch. 

(3) Insulation external part: it is composed of a 
porcelain insulator and supports high voltage 
switches. When a fault occurs, it is timely insulated 
from gear. 

(4) Electric switch: it opens or closes the open 
circuit and is composed of contact parts and an arc-
control device. 

(5) Pedestal: it is the base of the whole high 

voltage switch and can support and fix machinery. 

 

2. Common faults of the high voltage switch 

The high voltage switch is composed of a control 

mechanism, transmission mechanism, and upload 

mechanism.  

The structure of the transmission and upload 

mechanism is simple with few fault occurrences. 

Thus, the mechanical faults of the high voltage 

switch are mostly from the control part [9,10], as 

shown in figure 2. 
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Fault type Fault phenomenon Cause of failure

Failure of closing

The secondary circuit of the switch has poor 
contact and the connecting screw is loose.

Fuse burnt out

There is no voltage at the 
closing coil terminal

The opening and closing coil is burnt or open 
circuit.

The iron core of the opening and closing coil 
is jammed.

There is voltage at the 
closing coil terminal

Closing iron core 
not moving

The terminal voltage of opening and closing coil is too 
low.

The opening and closing coils are jammed and the 
movement is not smooth.

The breaking and closing coil rod is deformed and the 
movement stroke is not enough.

Operation of 
closing iron core

Refuse to open fault

The secondary circuit of the circuit breaker has 
poor contact and the connecting screw is loose.

Fuse burned out.

No voltage at opening 
coil terminal

The opening and closing coil is burnt or open 
circuit.

The iron core of the opening and closing coil is 
jammed.

Voltage at the terminal 
of opening coil

Opening iron 
core not moving

The voltage at the coil end of the opening and 
closing brake is too low.

The opening coil has small clearance, 
insufficient impulse or jammed iron core.

Operation of 
opening iron core

Fault phenomenon Cause of failure

Refuse to operate fault

Fault type

The motor has over current, 
which leads to automatic action.

Contactor circuit problems or 
poor contact.

Spring not stored

The position of limit switch is 
unreasonable.

Damage to the ratchet or 
associated pawl.

Insufficient spring 
energy storage

Slipping during spring 
energy storage

Energy storage failure

Fault phenomenon Cause of failure

The buckle depth of the switch is not enough, 
and the buckle surface is deformed.

The switch sub bracket is loose.

Automatic closing 
after energy storage

There are mixed lines in the secondary circuit and two-point 
grounding in the opening circuit.

The locking depth of the opening stopper is too shallow, the 
locking surface is deformed, and the locking is not reliable.

Automatic opening 
without condition

The secondary circuit has mixed lines, and the closing coil 
has power at the same time of opening.

The locking of the opening stopper is too shallow, the locking 
surface is deformed, and the locking is not reliable.

Closing means 
opening

Malfunction

Fault type

(a) Failure of high voltage switch and its causes

(b) Malfunction of high voltage switch and its causes

(c) Energy storage failure of high voltage switch and its causes

 
Figure 2: Types, phenomena, and causes of faults in high voltage switch control unit 

 
Figure 2 shows that the causes of mechanical 

faults of high voltage switch can be attributed to the 
following points: the switch gate is jammed, the 

equipment position is improper, the parts are prone 
to fall off, or the size is not matched. Though 
hydraulic control is barely used today, its fault types, 
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such as the valve rod control fault, the hydraulic 
insufficiency, and the transportation pipe jamming, 
should be considered. The phenomena and causes of 
high voltage switch faults are summarized here. The 
results show that the mechanical faults of high 
voltage switch can be roughly divided into refuse to 
operate fault, malfunction fault, and energy storage 
failure. Meanwhile, the causes can be summarized as 
the following three points. First, the internal parts 
may be displaced, deformed, and damaged. Second, 
the contact closing is easy to loosen or jam. Third, 
the pin roll loosens easily. 
 
2.2 Acquisition of Mechanical Control 
Signal of the High Voltage Switch 

 
1. Control signal acquisition method for a high 

voltage switch 
At present, most of the domestic high voltage 

switch signals are based on mechanical vibration, 
and the acceleration vibration sensor is adopted for 
signal acquisition. The acceleration vibration sensor 
is the best processor for high voltage and strong 
magnetic field because of its advantages, including 
lightweight, small size, less noise, and good anti-
interference effect. Besides, it takes less time to 
adapt to the working environment [11]. Its structure 
is shown in figure 3. 
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Figure 3: Structure of acceleration vibration sensor 

 
 

The way the acceleration vibration sensor is 
installed affects the acquisition of control data, 
because the anti-interference ability of the sensor is 
different under different installation methods, and 
the acquired control signal is also different. The 
pedestal of the sensor must be fully contacted with 
the high voltage switch and rigidly fixed on 

installation. The sensor is installed through the 
magnetic adsorption method. The installation 
position is crucial for the acceleration vibration 
sensor. Generally, the sensor should be installed as 
near the high voltage switch control source as 
possible. Thus, the sensor should be installed near 
the conveyor to acquire control signals. 

2. Control signal extraction method of the high 
voltage switch 

Due to the complexity and variety of control 
signals in high voltage switches, the control signals 
in different states are separated through the WPD 
(Wavelet Packet Decomposition) sub-band tree 
transformation method. Consequently, the control 
information of the high voltage switch can be better 
grasped. The schematic diagram is shown in figure 4. 
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Figure 4: WPD schematic diagram 

 
The inspiration of the WPD method comes from 

the analysis tree, and the data iteration is converted 
into different levels of content through layer-by-
layer separation [12]. The methods have been 
developed from sub-band tree analysis. Besides sub-
band tree analysis features, the WPD can also 
analyze data systems with high and low-frequency 
control signals. 

The fault control signal of the high voltage switch 
is unstable and nonlinear. The WPD method can 
analyze different kinds of control signals 
comprehensively and accurately, so it is often 
applied to fault diagnosis of electrical equipment. 

 

2.3 SVM Algorithm 
 
The SVM (Support Vector Machine) can map the 

unclassifiable factors in the low dimension space to 

the high dimension space through the kernel 
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function. Meanwhile, the farthest hyperplane from 

the sample in the high dimension space can classify 

and process all data in detail. Consequently, the 

generalization ability of the classifier to the new 

sample content is strengthened, while the confidence 

risk is reduced. Hence, the SVM can minimize the 

operational risk and identify and analyze different 

data samples [13]. 
To improve classification and reduce noise 

influence, the relaxation factor is included in the SVM 
algorithm to adjust the classification and collation of 
information in the hyperplane. The new SVM 
algorithm function is expressed in equation (1). 

2

1

1
min u +P

2

0, 1,2 n

b

aa

a

=





  =



…

                                       (1) 

In equation (1), min 2 expresses the 

classification interval, Ωa denotes the relaxation 

factor, and P represents the penalty factor. The 

purpose is to find the best equilibrium point 

between the maximum interval and the sample. 
 

2.4 SVDD Algorithm 
  
SVDD (Support Vector Data Description) 

algorithm is a single classification algorithm derived 

from SVM. Compared with the SVM algorithm, the 

SVDD algorithm is can study small data sets and can 

process nonlinear data efficiently. The SVDD 

algorithm can classify unbalanced data [14]. 
The objective function of the standard SVDD 

algorithm is shown in equation (2). 

2 2

1

a

b

b

R P 
=

+                                                         (2) 

In equation (2), R denotes the radius of the 
information sphere, P expresses the penalty 
parameter, and µb2 represents the relaxation 
variable. The objective function of the improved 
SVDD is as follows. 

2

2

1

min
a

bR
b

P 
=

+                                                   (3) 

( )
2 2 2. . b bs t y o R −  +                             (4) 

 

In equations (3) and (4), o is a column vector 
representing the center of the circle, and θ(yb) 
denotes a feature function that maps data from the 
input space to the feature space distance. P stands 
for a penalty factor. The greater the P, the greater the 
penalty for error type discrimination [15].  

The radius of the sample circle and the number of 

samples it contains need to be adjusted through 

parameters setting. If the number of samples is large, 

the sample is put into the circle as far as possible; if 

the number of samples is small, the area of the circle 

needs to be reduced. 

The improved SVDD algorithm does not need the 

constraint condition µb≥0, b=1,2,3…n. If several bs 

can be derived from µb＜0 and µb*=0, the following 

conditions are satisfied [16,17]. 

( )
2 2 * 2 0b by o R R −  +  +                (5) 

Under this condition, the target value will get 
smaller and smaller, and µb will never be the optimal 
solution. 

Then, the Lagrange multiplier βb is introduced, 
and the Lagrange functions in equations (4) and (5) 
will be transformed into the following equation. 

( )( )22 2 2

1 1

a a

b b b b

b b

L R R y o   
= =

= + − + − −  (6) 

In equation (6), if partial derivatives of L from o, 
µb, and R, equal zero, the following equations can be 
derived. 

1 1

1 1
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L
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                     (7) 
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b

L
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                    (9) 

The dual problem of the optimization problem 
can be obtained when equations (7), (8), and (9) are 
introduced into the Lagrange function in equation 
(6). 
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In the above equations, the value bc  is shown 

below. 

bc

1

0,

b c

a c


=




，
                                                   (12) 

 
The above derivations show that the SVDD 

operation directly affects the quadratic term of the 
objective function and the constraint operation of 
the dual problem.  

Consequently, the SVDD algorithm is improved to 
reduce the loss deviation of a quadratic function to 
quadratic through the penalty factor. This is another 
form of SVDD algorithm under the Lagrange 
function. Based on the above optimization, the 
improved SVDD algorithm is as follows. 
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         (13)  

 

2.5 Design of Mechanical Fault Diagnosis 
Model for a High Voltage Switch 

 
 The control signal can reflect the operation 

states of a high  voltage switch, and the eigenvector  

can express the operation states through analysis. 

Consequently, a fault diagnosis system is proposed 

of high voltage switch based on SVDD intelligent 

algorithm.  

The acceleration vibration piercer…. can acquire 

the control signal of the high voltage switch, and the 

SVDD algorithm can identify, classify, and analyze 

the eigenvectors.  

The flowchart is shown in figure 5. 
 

12KW high voltage switchgear

Control signal

High dimensional multi domain 
hybrid eigenvector data set

Low dimensional feature vector 
set with discrimination

Diagnosis result recognition

Signal acquisition

Feature extraction

Dimension reduction processing

Classification and recognition

 
Figure 5: Flowchart of mechanical fault diagnosis for a high voltage switch 

 
Subsequently, a high voltage switches mechanical 

diagnosis model is proposed based on the SVDD 
algorithm to solve problems, such as small sample, 
unbalanced, and nonlinear operation. The operation 
flow of the proposed model is as follows. 

(1) The control signal of the high voltage switch 
with 2000 sampling points is sorted by time, and the 
data set G∊RG*2000 with G samples is obtained. 

(2) Then, each control signal sample in G∊RG*2000 
is decomposed through the sub-band tree 
decomposition rule. The small and medium functions 
of the sub-band tree rule are decomposed into the M 
layer through the DB2 function, and 2m sub-band 
tree nodes can be obtained.  

The coefficient set of the sub-band tree nodes is 

denoted as , and 

WPNm=2000/2m represents the number of 
coefficients of the sub-band tree node. 

(3) The values of EWPN and REWPN of each sub-

band tree node in the set  are 

obtained to represent eigenvectors. Then, the feature 

set  of the training-samples are 

obtained. Y= [y1, y2,…yn] denotes a  matrix, G 

represents the number of samples, and the data are 
concentrated in the following circles. 

( ) ( ) ( ) ( )m m1 2 2
, REWPN , 1,2, ,

G

ny EWPN t EWPN t t REWPN t t G = =
 

…， ， …， …                  (14) 

 
In equation (14), yn represents any sample. 
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(4) Subsequently, the feature set F= [F1, F2,... Fn ] 
obtained through step (3) is processed with 
principal component analysis. The high-dimensional 
features are projected into the low-dimensional 
space through a spatial vector, and then the low-
dimensional feature set  is obtained. 

(5) The sample set  is trained through the 

SVDD algorithm classifier. 
 

(6) A new sample set must go through the above 

steps (1)–(5) for the feature set . 

Then, the feature set is input into the SVDD 

algorithm classifier to identify and analyze the 

control signals. The calculation results of the 

classifier can diagnose the high voltage switch [18-

20].  The calculation model is shown in figure 6. 
 

New sample control signal

Distance calculation

SVDD intelligent model 
training or recognition

Feature extraction of low 
dimensional samples

Feature extraction by WPD 
decomposition transform

Training sample control 
signal

Extracting time domain 
control signal

Normal sample Abnormal sample

Training phase

Testing phase

 
Figure 6: Flowchart of mechanical fault diagnosis for a high voltage switch 

 
Figure 6 shows the characteristics of a mechanical 

fault diagnosis system based on the SVDD algorithm 
[21]. 

(1) First, the WPD method can obtain the high-
dimensional eigenvectors, and the principal 
component analysis can reduce the dimension of the 
high dimensional eigenvector samples that are input 
into the SVDD classifier. Consequently, the sample 
set shows low-dimensional features and has 
discrimination, and the overall initial structure is 
stable. These low dimension samples set can reduce 
the operation time of the classifier, improve the 
operation efficiency, and enhance the classifier's 
ability to analyze and process eigenvectors. 

(2) The SVDD intelligent algorithm is used as a 
fault diagnosis classifier for high voltage switches. 
The fault diagnosis system is improved based on the 
classification algorithm, and the detection efficiency 
is greatly improved. 

 

2.6 Parameter Setting of the Simulation 
Experiment 
 

The parameters of the SVDD intelligent algorithm 
are selected and analyzed. The optimal kernel radius 
of the SVDD intelligent algorithm is set as r=0.5, the 
penalty factors are set as P1=10 and P2=1. Then, the 
classifier design is completed. The evaluation index 
should be determined to evaluate the mechanical 
fault diagnosis model of high voltage switch.  

The evaluation index of a single effect algorithm 
cannot analyze comprehensively since the accuracy 
is largely affected by the recall rate. Thus, the 
evaluation index that combined recall rate and 
accuracy is adopted to comprehensively evaluate the 
recognition and analysis ability of the model. Finally, 
the F-Measure weighted comprehensive evaluation 
index is chosen [22]. 

 
 



Mechanical Fault Diagnosis Using a SVDD Intelligent Algorithm  
 

 

International Journal of Mechatronics and Applied Mechanics, 2021, Issue 10, Vol. I 142 

3. Results and Discussion 
3.1 Evaluation of Mechanical Fault Diagnosis 
Model for a High Voltage Switch 

 
Three types of fault samples, including iron core 

jam fault, base looseness fault and poor lubrication 
fault are mixed into the normal samples and 
analyzed together to evaluate the mechanical fault 
diagnosis model of high voltage switch.  

To prove the superiority of the proposed model, 

the dimensions are reduced off the KECA algorithm, 

PCA algorithm, and KPCA algorithm.  

Subsequently, different types of low dimension 

eigenvectors are obtained and then are input into 

the SVDD classifier [23].  

Their difference in F-measure performance is 

shown in figure 7. 
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(a) F-measure performance curve of mechanical jam fault 
of high voltage switch
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(b) F-measure performance curve of high voltage switch 
base looseness fault

0 50 100 150 200 250 300 350 400 450 500

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

T
h
e
 i

n
d
e
x
 o

f 
F

-M
e
a
su

re

The number of sample

 SVDD & PCA

 SVDD & KPCA

 SVDD & KECA

(c) F-measure performance change curve of poor 
lubrication fault of high voltage switch base bearing  

Figure 7:  F-Measure performance curves of three fault types 
 

Figure 7 shows that the F-Measure performance 
curve of the high voltage switch mechanical fault 
diagnosis model based on the SVDD intelligent 
algorithm is much higher than that of the traditional 
fault diagnosis model. Meanwhile, the F-Measure 
curve always remains stable at a high level and not 
susceptible to unbalanced environmental factors.  

Accordingly, the proposed model has high 

adaptation  and  accuracy  for  the  diagnosis  of  high 

 

 

voltage switch mechanical faults can always 

maintain good generalization performance and is 

hardly influenced by unbalanced factors. Thus, the 

SVDD intelligent algorithm is suitable for the fault 

diagnosis of high voltage switches [24].  
The average F-Measure values of 500 poor 

lubrication faults of bearing in high voltage switch 
are compared and analyzed to evaluate the proposed 
fault diagnosis model, as shown in figure 8. 
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Figure. 8 Average F-Measure performance of poor 

lubrication fault samples of high voltage switch 
bearings with three different models 

 
Figure 8 indicates that the mechanical fault 

diagnosis model based on SVDD can retain the initial 
structure of the original data so that the sample has 
obvious distinguishing features after dimension 
reduction operation. Consequently, the classification 
process has become more convenient.  

 

By contrast, other similar model algorithms can 
only reduce the dimension of the data and cannot 
automatically output the data set of low-dimensional 
spatial features. Meanwhile, the model features 
change dramatically, the average value is medium, 
and the generalization performance is insufficient. 
Hence, the F-Measure classification model has a 
much higher performance than the other similar 
models [25]. 

 

3.2 The Results and Analysis of the 
Mechanical Fault Diagnosis System of the 
High Voltage Switch 

 
The different state features set obtained through 

dimension reduction are input into the SVDD 
intelligent algorithm classifier to simulate and 
evaluate the mechanical diagnosis model of high 
voltage switch. 800 samples are extracted from each 
of the four control signals to form a set, and 400 
training sample sets together with 400 diagnostic 
sample sets are established. Then, four groups of test 
samples are chosen from the diagnostic sample sets 
with each group containing 200 test samples. The 
samples’ states are shown in figure 9. 
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Figure 9: Test sample state statistics 

 
The high voltage switch mechanical fault 

diagnosis model is simulated and analyzed for a 
straightforward and visualized effect. SVDD 
intelligent algorithm, SVDD mechanical algorithm, 
and SVM algorithm can conduct the same simulation 
experiment on the features in the classifier. SVDD 
mechanical algorithm and SVM algorithm are based 
on the optimal parameters.  

Then, the average accuracy is counted of SVDD 
intelligent algorithm, SVDD mechanical algorithm, 
and SVM algorithm for different test data samples 
and used as an index for the ratio of the correct 
sample to the total sample number. which is 
regarded as the classification accuracy. The fault 
diagnosis results of the above three algorithms are 
shown in figure 10. 
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(a) Fault diagnosis results of SVDD intelligent algorithm
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(b)  SVDD mechanical algorithm fault diagnosis results
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(c)  Fault diagnosis results of SVM algorithm

 
Figure 10: Mechanical fault diagnosis results of high voltage switch under three algorithms 

 
Figure 10 shows that the accuracy of the SVDD 

intelligent algorithm is much higher than that of the 
SVDD mechanical algorithm and SVM algorithm for 
different types of fault samples of high voltage 
switch. The accuracy of the SVDD intelligent 
algorithm is 83.25%, and in the simulation 
experiment, no known fault types are identified as 
unknown faults through the SVDD intelligent 
algorithm. Meanwhile, the recognition error rate is 
low. By contrast, the SVDD mechanical algorithm and 
SVM algorithm occasionally identify known faults 
into unknown faults and have low classification 
accuracy. Thus, the SVDD intelligent algorithm-based 
fault diagnosis model has the highest accuracy and 
suitable for high voltage switch mechanical 
production. 

 

4. Conclusions 
 

The high voltage switch in the power system is 
analyzed to solve the problems in the traditional 
mechanical fault diagnosis system, such as low 
efficiency, low detection accuracy, and the inability 
to detect new faults, and then the fault diagnosis 
feature analysis method and classification algorithm 
are studied. Finally, the high voltage switch fault 
diagnosis system is established based on SVDD 
intelligent algorithm. 

First, the structure and common mechanical 
faults are analyzed and summarized of the high 
voltage switch. The acceleration vibration sensor is 
selected to acquire the control signal, and then the 
high-dimensional eigenvectors of the high voltage 
switch operation state are extracted through the 
sub-band tree method. Afterward, a mechanical fault 
diagnosis classifier based on SVDD intelligent 
algorithm is proposed due to the unbalanced data 
acquisition of high voltage switch mechanical fault 
data. Consequently, the recognition range of the 
classifier is expanded, and the classification accuracy 
is improved. Finally, a mechanical fault diagnosis 
system of high voltage switch based on SVDD 
intelligent algorithm is established, and the classifier 
under this algorithm is compared with the classifiers 
of other algorithms. The results show that SVDD 
intelligent algorithm can effectively diagnose the 
mechanical faults of high voltage switch, and the 
limitations of traditional methods are solved, such as 
high dependence on sample data, unable to identify 
unknown faults. Hence, the accuracy and efficiency 
are improved of mechanical fault diagnosis of high 
voltage switch.  

There are still some deficiencies, including the 
following two points. (1) It is hoped that further 
studies are needed to explore how to improve the 
performance of the SVDD algorithm without 
considering samples. (2) Internet technology should 
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be utilized in future research to design fault 
diagnosis with network and online features. The high 
voltage switch with a real-time monitoring network 
is believed to be the direction of future research for 
mechanical fault diagnosis improvement. 
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