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Abstract

This paper addresses several problems in the power system. Key challenges
include low-power information integration, inappropriate system data man-
agement, inaccurate system data updating, and inefficient fault diagnosis.
We focus on analyzing and diagnosing transmission line faults using the
operation data of the power system. The study incorporates the quantitative
identification of statements. This is done using the Apriori big data analysis
and calculation method. Additionally, we utilize big data analysis and vast
power operation data. We aim to achieve automatic analysis and pinpoint
the causes of transmission line faults. Furthermore, we seek to optimize
the traditional Apriori calculation method. This optimization results in a
reduction of about 52% in the candidate item set calculation. The optimized
M-Apriori calculation method can analyze the correlation between event
index data and faults in real time, and realize automatic diagnosis and analysis
of faults through operation data.
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1 Introduction

With the development of society and the advancement of technology, the
power system is slowly moving from traditional system management to
intelligent analysis of the system, and slowly moving from manualization
to intelligence. A smart grid is thus produced by the trend, through the
combination of power system and computer technology to realize some
decision-making related information based on data in-depth exploration, to
make the power system more ‘intelligent’ for the decision-makers to work,
diagnose faults, and repairs through the power operation data. With the
further deepening of the research, data in-depth exploration technology is
widely used in the field of electric power, and the association rule Apriori
calculation method is a widely used calculation method in the data in-depth
exploration technology, which is designed to find the relationship between
the transaction data items, and compared with other data in-depth exploration
calculation methods can be better mined to find out the connection between
the causal factors of the fault.

The research of power system fault diagnosis methods started earlier, and
now the power system fault diagnosis and analysis methods, have formed
a more perfect method system and analysis theory system [1]. At present,
the common method is mainly based on the current and voltage to analyze,
through the instrument to the line current and voltage waveform and phase
to measure, and then according to the relevant network topology reasoning
analysis, to find out the relevant characteristics of the fault performance and
the possible causes [2], some scholars in the study put forward a current
equation based on the current characteristics of the current, which through
the monitoring of line network current characteristics and the trend of change
to realize the power grid line fault diagnosis and analysis methods. The
current characteristics and change trends in the line network to realize the
analysis and identification of power line faults, this method usually needs
to accumulate a wealth of experience or historical data to assist, in finding
out the relevant problems promptly [3]. Some other scholars have designed
a distributed analysis method based on dividing the grid node currents by
deploying sensors at each node to collect the voltage signals of the nodes to
analyze the fault types and characteristics of the whole network and to locate
the faults quickly [4, 5].

Almost all current compilers provide automatic vectorization, such as
ICC, gcc, and open64-based compilers. All of these compilers have devel-
oped automatic vectorization, but each has a different focus. The tradi-
tional approach to vectorization is based on dependency analysis and loop
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transformations [6], and generally develops vectorization capabilities for
the innermost part of the loop. Many commercial compilers use the cur-
rently dominant computational approach proposed by Randy Allen and Ken
Kennedy [7], which first analyzes the composition of the entire dependency
graph, then constructs the strongly connected components between the var-
ious objects of the entire structure using the tarjian computation, which
simultaneously topologically orders the strongly connected components, and
then changes the order of each factor to convert the processable phrases to a
quantified form by changing the order of each factor. By changing the order
of each factor, the processable statements and unprocessable statements are
distributed in different loops, and finally, the code for SIMD vectorization is
generated. Some scholars have proposed a graph-like H-graph computation
method for loop distribution [8, 9] and a dependency-breaking optimiza-
tion computation method, which is important for improving the speed and
efficiency of computation, but mainly for the existence of many nested
loops. Literature [10–15] study for arbitrary control flow loop distribution
calculation method, for general control flow pattern, this calculation method
in the loop distribution as far as possible to introduce a small number of new
arrays, and does not need to copy the statement and candidate conditions,
this calculation method in Fortran’s interactive communication parallel pro-
gram environment to develop, but also can be used for automated parallel
computation and vectorization processing of the system to go.

From the currently existing research, data deep mining and power system-
related researchers have begun to optimize and improve these traditional
data deep exploration calculation methods, combined with power system-
related application scenarios, to improve the whole calculation method.
The processing and analysis efficiency [16–18], some scholars have designed
an improved S-VM calculation method suitable for data with high legacy
characteristics of electric power, in which the redundant data are processed
and trimmed by adding a similar calculation module to ensure that the calcu-
lation method can find out the collection of the most analytical data from the
massive data, and analyze it in order to find out the law, the The throughput
and real-time performance of the calculation method have been significantly
improved [19]; Literature [18–22] also conducted an in-depth study on the
stability prediction of power generation system from the perspective of big
data, which extracted power generation-related data information and wave-
form data from the power generation monitoring data center to construct a
sum data warehouse of stability analysis topics, and then used the Apriori
algorithm to mine and analyze the data in the data warehouse, and analyze
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its relationship with the stability of the data warehouse. The data in the data
warehouse are then mined and analyzed to analyze the factors that are highly
correlated with stability, and optimized according to these factors to improve
the stability of the power generation system and reduce the risk of failure [23].

In the current context of global climate change, many scholars have
studied the relationship between various fields and climate change [27–29],
and the power sector is also facing challenges and opportunities in various
aspects. Rising temperatures and an increase in extreme weather events may
lead to a rising demand for electricity, especially during the hot season,
making the power system more stressed during the summer peak. At the
same time, the volatility and predictability of renewable energy sources pose
power supply challenges that require more flexible power system operations.
Extreme weather events can lead to damage to power equipment and dis-
ruptions to transmission lines, further impacting supply reliability. Taken
together, the power sector needs to adapt to climate change while safeguard-
ing the reliability of energy supply, promoting sustainable development, and
facilitating access to clean energy to meet the growing demand for electricity
and address the challenges posed by climate change, and the distribution
of climate change-induced benefits has been examined by several scholars.
Climate change-induced benefit distribution significantly affects the relation-
ship between stakeholders and resource allocation [30, 31]. The rise of the
clean energy industry provides business opportunities for renewable energy
companies and technologies, which in turn promotes the development of the
green economy and creates conditions for new job creation and economic
growth. At the same time, the implementation of climate adaptation and
mitigation measures provides investment and business opportunities in areas
such as buildings, transportation, and infrastructure. However, these changes
may pose challenges to traditional high-carbon and resource-intensive indus-
tries, requiring a balancing of different interests in the transformation of the
economy.

Based on the above analysis, from the viewpoint of current research, the
data in-depth exploration technology is the mainstream technology for future
intelligence in the actual operation of the power system, and based on big data
to analyze the data of the operation of the power system, the identification of
all kinds of faults and risks is a major trend in the future development of
the intelligence of the power system. In this paper, we improve the Apri-
ori calculation method based on the cyclic distribution calculation method
of vectorized identification and then import the power operation data to
propose a fault analysis method for power communication equipment based
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on the improved Apriori calculation method. We apply the Apriori calculation
method to diagnose and analyze transmission line faults, and the potential
correlation relationship between various fault information and data reports is
mined from the existing grid information database by the Apriori calculation
method, to discover the relevant fault characteristics and the best matching
causes and suggestions. This improved method in this paper is expected to
improve the accuracy and efficiency of fault diagnosis and make the power
system more reliable. At the same time, it is expected to provide power
operators with more comprehensive fault characterization by mining the
correlation relationships in the grid information database, enabling them to
better formulate coping strategies and improve system operation, which is of
great theoretical and practical significance to the power field.

2 Methods

In this paper, the Apriori algorithm is improved by using a cyclic distribution
calculation method for vectorized identification to cope with the problems
of low information integration, data management, and collection in power
systems. With the optimized Apriori algorithm, we successfully reduce the
workload of calculating candidate item sets and improve the efficiency of the
system in handling large-scale data. In addition, we introduced a cyclic distri-
bution computation method for vectorized identification to more accurately
identify fault information in power system operation data. The application
of this method is expected to uncover potential correlations for a better
understanding of fault characteristics and causes.

2.1 Calculation of Cyclic Distributions Based on Vectorization
Identification

Vectorization is the basis of data processing, through the matrix parallel
computing, reduces the cycle, and can significantly improve operational
efficiency; its process is shown in Figure 1. In this paper, we extend the
array dependency graph into a directed dependency graph that contains both
array dependency and statement dependency, so that when identifying the
vectorized loop, we only need to traverse the directed dependency graph,
and only need to analyze one of the read-referenced array nodes in the
statement to get the necessary dependency information for identifying the
vectorization, which not only simplifies the code implementation process but
also is not prone to errors. Based on the characteristics of SIMD vectorization,
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Figure 1 Flowchart of data vectorization.

we analyze whether statements can be vectorized from a new perspective,
analyze the operational data dependencies, and analyze the data correlation
of the innermost loop for cyclic distribution.

Table 1 below gives a computation of whether a statement can be
vectorized by analyzing the dependencies between statements within a
loop. This computation is based on the dependency graph between each
sentence, finding the strongly connected component by the Tarjian compu-
tation method, and then determining whether the statements in the strongly
connected component are processable or not.

Due to the limitation of the length of the SIMD vector, the loop can be
viewed as consisting of several sub-loops with the number of loop iterations
equal to the vector factor (vector processing factor = number of bits stored
in the vector/number of bits of the data type), and each of the sub-loops is
analyzed according to the traditional vectorization method. If the dependency
distance is greater than the vector processing factor, the two statements
belong to different sub-loops, and the order of dependency between the loops
is maintained and can be disregarded. In this way, traditional vectorization
methods can also be used for vectorization analysis of SIMD architectures.
For example, in the current intel SSE instruction set, the width of the vector
storage is 128 bits and the vector processing factor of the integer is 4. If
the dependency distance is not less than the vector processing factor, for
example, the statement: a[i + 4] = a[i] + 2, the dependency distance is
4, and after executing the four instructions at a time, the change in the
execution order of the statements will not lead to a change in the result
of the program. The detection of dependency distance is performed first in
this calculation method, which is different from the traditional vectorization,
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Table 1 A framework for identifying whether a tag statement can be vectorized or not
Procedure Statement_Vectorizable (R, k, D)

//R is the loop area to analyze.
//k is the dependence distance of the statement obtained by array subscript analysis.
//D is the statement dependency graph in R.
Remove the edge whose dependence distance is greater than the vector length in the
dependency graph D;
Find the maximal set of strongly connected components of R [,S1 S2 . . . , Sm] from the
dependency graph D (using the Tarjian algorithm).
Reduce each Si to a node, construct R* from R, and construct D* from D; [,. . . ,Um] is
the node corresponding to D* in R*; [,. . . ] is the node corresponding to D* in R*.
For i = 1 to m do begin

It Ui has only one statement then
If this statement is itself true dependent on then

Mark this statement un-vectorizable;
else marks that this statement can be vectorized.
Select and delete an unvectorizable loop 1 from S’.

else begin
Clear the deletable edges (anti-dependent edges and output-dependent edges) in, Ui

Find the maximal set of strongly connected components [,. . . ,USm] in the
dependency graph D concerning, (using the Tarjian algorithm).
For i = 1 to n do begin

If: The number of statements is greater than 1 then
All statements in the tag US are not vectorizable;
else if US; A statement in then marks US as its true dependency; This
statement is
not vectorizable.

else label the US; The statement can be vectorized.
end;

end.
end

end Statement_Vectorizable

that is, it combines the characteristics of SIMD structure and removes some
unnecessary dependency cases.

2.2 Improved Apriori Algorithm

In this paper, based on an improved Apriori algorithm, power opera-
tion data is analyzed, and operation fault data is extracted and analyzed,
now An improved Apriori algorithm is proposed based on vectorized data
identification.
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The core idea of the Apriori calculation method is self-connection and
pruning. However, there are shortcomings in the process of the computational
method, which requires scanning the operation database several times from
the candidate item set to filtering the frequent item set, which consumes much
time and occupies the computational resources. Now, the computational
method is improved based on vectorized fault data record recognition, to
analyze the power communication operation data faster. Firstly, the operation
data is processed hierarchically, and the wavelet transform is applied to the
power operation data as follows:∫ +∞

−∞

|ψω|2

|ω|2
dω < +∞ (1)

ψ(ω) is a wavelet and the mathematical model is as follows:

ωTf (a, τ) =
1√
a

∫ +∞

−∞
f(t)ψ ∗

(
1− τ

a

)
dt (2)

Hence the simplification of the model:

ψ(a,τ)(t) =
1√
a
ψ

(
1− τ

a

)
(3)

a, τ are the correlation factors of the waveforms.
The equipment fault database is then preprocessed and mapped into

a matrix containing only “0” and “1” elements. The rows of the matrix
represent one fault data, and the columns represent the fault classification and
influencing factors, to generate the communication equipment fault matrix.
For example, there are 5 equipment fault records, corresponding to 5 types
of equipment faults, respectively, signal loss, frame loss, track identification
mismatch, pointer loss, and signal degradation, each record exists corre-
sponding to the fault that is 1, or 0, which can form a 5 × 5 Boolean matrix,
as shown in Equation (4):

A B C D E
0 1 1 0 0
1 1 0 1 0
0 0 1 1 1
0 1 0 0 0
1 0 1 1 0

 (4)

A, B, C, D, and E are the corresponding numbers of the five equipment
defects respectively.
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Apriori calculation method is improved, specifically, the power communi-
cation equipment fault matrix B, each column of the fault item parallel set to
produce candidate frequent C-1 item set; statistics matrix B, each column of
the number of times the “1” element appears, branching operation, that is, if j
column “1” element occurs Sj ≤ n × a, delete the column of the matrix, that
is, delete the fault item, resulting in frequent L-1 item set; and then frequent
L-1 item set connection, operation, that is, matrix B fault item set connection,
operation, that is, matrix B fault item set, that is frequent L-1 item set. If the
number of occurrences of “1” element in column j Sj ≤ n × a, delete the
column of the matrix, i.e., delete the fault item, resulting in frequent L-1
itemsets; and then connect the frequent L-1 itemsets, i.e., matrix B, the fault
item columns for the logical “with” operation, resulting in candidate frequent
C-2 itemsets. For example, for the above matrix, the minimum threshold is
set to 20%, i.e., when Sj ≤ 1, column E of the matrix is deleted, i.e., the signal
degradation faults, and then the new matrix is subjected to the logical “with”
operation, which results in the following formula (5).

The testing of different support values starts by selecting a range of
possible support values and then applying the improved Apriori algorithm
for round-robin testing. Under each supported value, the steps of candidate
itemset generation, support calculation, and association rule mining are exe-
cuted, and the metrics such as the number of frequent itemsets, the number
of association rules, and the confidence of the rules of the mining results are
evaluated. At the same time, the performance parameters of the algorithm,
such as running time and memory consumption, are recorded to compre-
hensively consider the computational efficiency of the algorithm. Ultimately,
the optimal support value is selected by combining the result evaluation
and performance analysis. In this paper, the minimum support threshold
that can improve the quality of association rule mining while maintaining the
efficiency of the algorithm is finally selected. Such a choice can ensure the
performance of the algorithm while ensuring that the discovered association
rules are of practical significance for the in-depth understanding and accurate
diagnosis of power system faults.

0 1 1 0 0 0 0 1 0 0

1 1 0 1 1 1 1 0 1 0

0 0 1 1 0 0 0 0 0 1

0 1 0 0 0 0 0 0 0 0

1 0 1 1 0 1 1 0 0 1

 (5)
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Figure 2 Flowchart of improved Apriori algorithm.

AB, AC, AD, BC, BD, and CD are the defect columns obtained by logical
“and” operation on the corresponding columns of the new matrix.

Then compare the “1” of each sub-element of the candidate frequent C-2
itemsets with the set minimum threshold, and if it is not satisfied, it is deleted
and the frequent L-2 itemsets are updated. The pruning and concatenation
operations continue until the L-k item is updated. The implementation of the
improved calculation method is shown in Figure 2.

2.3 Fault Analysis Model of Power Communication Equipment
Based on Improved Apriori Calculation Method and
Vectorized Identification

To improve the fault management level of communication equipment, it
is necessary to analyze and deal with communication equipment faults
promptly. When the communication equipment of the power grid is abnor-
mal, the staff must find its abnormality and record the fault information
promptly, and the power production system manages the fault information
of various communication equipment. If we only analyze the meaning of the
data itself, the actual operation and maintenance process of communication
equipment operation generates a large amount of data, and some data redun-
dancy and unrepresentative, do not get too much useful value. Therefore,
this paper adopts the improved Apriori calculation method and combines
the communication equipment model and the improved Apriori calculation
method model to propose the communication equipment fault correlation
analysis method based on the improved Apriori calculation method. The fault
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Figure 3 Defect analysis model.

analysis model is shown in Figure 3 below. Firstly, the power communica-
tion equipment operation data are collected, and after data preprocessing,
the cyclic distribution calculation method of vectorization identification is
applied to transform the data into numerical vectors. Subsequently, the
improved Apriori algorithm is used to generate the candidate item set, calcu-
late the support degree, and mine the association rules, focusing on the rules
related to equipment defects. Finally, the association rules are analyzed and
visually presented to provide O&M personnel with intuitive fault character-
istics and potential causes, and then optimize the model to improve accuracy
and practicality.

To analyze the failure pattern, it is necessary to obtain an effective and
representative set of characteristic data components. According to the above
multi-dimensional influence factors, fault characteristics classification, and
communication equipment model analysis, it can be seen that the influence
factors that cause failures and fault classification of these two data volumes
are necessary to analyze the failure of the equipment, fault law. Thus, the set
of key factors of failure can be constructed, as shown in Equations (6)–9.

RMS i(x, z) =
J∑

j=1

P∑
p=1

Upjφp(x)βj(z) = δ(x, z) (6)

RMS i(x, z) =
J∑

j=1

θk{log Ii(x, z)− log[Ii(x, z)−Gk(x, z)]} (7)

Gi(x, z) = υ · log

[
σIi(x, z)

/
3∑

i=1

Ii(x, z)

]
(8)

DR = {Dm, FnMi} (9)

Where: Ii(x, z) denotes the input image of the ith channel; * denotes the
process operation; G(x, z) denotes the Gaussian kernel function; N is the
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number of scales, N = 3; θk denotes the percentage of the kth scale. Ci(x, z)
is the color recovery parameter; δ and a are the correction parameters;
RMSi and RMSi denote the outputs processed by the algorithm, respectively.
DmFn is the multidimensional factors that cause the faults; Mi represents the
place of origin of the data. Based on the fault data obtained from a certain
place, the set of fault critical factors DR is filtered out, and then the Apriori
calculation method is improved to obtain the set of frequent items, to obtain
the required association rules. To analyze the generation pattern and propose
the correlation analysis method, it is necessary to obtain the following strong
rules, as shown in Equation (10).

R: Fn ⇒ Dm (10)

where: R rule represents the correlation between influencing factors and
faults, which is used to analyze which influencing factors lead to which faults
generate fault rules. The proposed fault correlation analysis model of power
communication equipment based on the improved Apriori calculation method
is shown in Figure 4.

Figure 4 Correlation analysis model of power communication equipment defects based on
improved Apriori algorithm.
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3 Discussion

In order to verify the performance of the calculation method, the simula-
tion analysis of the calculation method was carried out, and the simulation
environment used was the Eclipse environment, 20 types of faults in the
operation process were randomly selected, from which 5 different fault types
of indicators were selected to carry out the experimental analysis, and based
on the 5 types of fault indicators, the random simulation was carried out,
and 10,000 simulated fault indicator data were formed and imported into
the MySQL3 database, and then in the MyEclipse environment based on the
open source Weka platform provides the classical Apriori calculation method
proposed by Srikant and the apriori calculation method in the literature [24]
and the M-Apriori calculation method designed in this paper to complete the
experimental analysis of the simulation of the data, and finally statistics in
the same degree of access to the support of the The time consumption of
various computational methods under different number of processing trans-
actions (see Figure 5) and the time consumption of computational method
analysis under different minimum degree of support under the same number
of transactions (see Figure 5), and evaluate the performance of different
computational methods through the comparative analysis in order to judge
the advantage of M-Apriori computational method designed in this paper, the
specific experiments are as follows:

First of all, 11,000 fault indicator data were selected from the electric
power operation database for two analysis, in which a total of 5 types of
fault indicator types were included in these 11,000 fault indicator data, in
order to verify that the calculation method has news in the simulation, and to
exclude the influence of other aspects, pre-processing was carried out before
the experiment of the calculation method, which was normalized, and then
the feature data were extracted, and different versions were used to utilize
the of the Apriori calculation method to verify its feasibility in transmission
line fault diagnosis analysis, where the minimum degree of support obtained
sup_min is set to be 1.5% when controlling the number of transactions
to be processed, and simulation is carried out to combine the M-Apriori
calculation method of this paper (Calculation Method I) with the classical
Apriori calculation method proposed by Srikant (Calculation Method III),
and the execution efficiency of the dimensionality-reduced data analysis FA
(Firefly Heuristic’s Calculation Method) computation method (Calculation
Method II) in the literature [24] are experimentally compared and analyzed,
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(a) the first analysis        (b)the second analysis 
Figure 5 Comparative analysis of the execution time of the three algorithms with the same
support and different number of transactions.

and the two comparative analysis curves are generated, as shown in Figure 5
below.

Through the two simulation results in the above figure, it can be seen
that, with the increase in the number of transactions, the processing time of
the three calculation methods will increase accordingly in the case of a certain
degree of minimum support, but the improved method designed in this paper
is slower than the latter two methods in the increase in time, especially in
the number of transactions the larger the advantage is more obvious. The
first simulation results show that: the number of transactions of 11,000 can
be controlled within 30, compared with calculation method 2, calculation
method 3 is improved by 50%. In the transaction number of 11000, it can be
controlled within 30, which is 30% higher than that of calculation method two
and 50% higher than that of calculation method three. The second simulation
results show that the first method improves by 45% compared with the second
method and 49% compared with the third method.
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(a) the first analysis        (b) the second analysis 
Figure 6 Comparison of implementation time.

Secondly, this paper in the experimental time also on the number of trans-
actions in the case of certain comparative analysis, the number of transactions
will be processed fixed for 8000 to adjust the minimum degree of support
obtained by each computational method sup_min, the three computational
methods of the implementation of the efficiency of the comparative analysis
of the experimental results are shown in Figure 6 below.

It can be seen from the above experimental results that the execution time
of the three calculation methods will be longer when sup_min is smaller than
a certain number of transactions to be processed. When the Confidence degree
decreases from 0.5% to 0.3%, the execution time of calculation method
three increases greatly, calculation method two grows slower than calculation
method three, and the calculation method designed in this paper (I) M-Apriori
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Figure 7 Equipment failure data.

Figure 8 Model area fault prediction.

calculation method increases the execution time of the least and has the best
performance.

This calculation method is based on the existing data of the system for its
fault analysis but also based on the trend data analysis method for equipment
fault data prediction, as shown in Figure 7 below, in which the pink color
indicates the fault prediction results obtained through the prediction analysis
function of the fault diagnosis fee analysis system designed in this paper,
and the blue color is the historical fault data of the Texas Power Grid, which
coincides with the prediction analysis from the point of view. The prediction
accuracy is high.

Based on the above research content, the improved model is applied to the
power operation process to detect and analyze some of the power operation
areas to generate the fault prediction cloud map of the area as follows.
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In terms of effectiveness and performance, the upgraded Apriori algo-
rithm shows significant improvement over the conventional Apriori tech-
nique. The optimizations implemented in the upgraded algorithm resulted
in a significant reduction in candidate itemset computation of about 52%.
This optimization directly translates into improved efficiency in large-scale
data processing in power systems. The traditional Apriori algorithm is known
for its association rule mining capabilities but can be challenging when
dealing with datasets with high dimensionality or large transaction records.
The upgraded Apriori algorithm addresses these challenges by simplifying
the candidate itemset computation process, effectively reducing the compu-
tational burden. In addition, the introduction of vectorized identification and
cyclic distribution computation methods further enhances the effectiveness
of the algorithm. The vectorization approach enhances the ability to identify
patterns and associations in power system operational data, improving the
accuracy and speed of analysis. In terms of performance, the upgraded
Apriori algorithm is 15% more efficient in handling the same transaction
volume compared to traditional methods. This performance improvement is
a direct result of the optimizations made to the algorithm. The optimized
algorithm not only accelerates the identification of correlations but also helps
to analyze event metrics data and fault correlations in real time. Overall,
the upgraded Apriori algorithm outperforms traditional techniques in terms
of effectiveness and efficiency, demonstrating the potential to provide more
accurate and timely fault analysis insights within the power system.

The improved model in this paper improves the efficiency and reduces
the computational complexity of fault analysis of power system operational
data. Through the data vectorization model, the operational data of the power
system is transformed into numerical vectors to provide more informative
inputs to the improved Apriori algorithm. These two collaborate, enabling
the system to more accurately mine fault characteristics and correlations,
and improving the ability to diagnose and analyze power system faults.
It contributes an effective method to the development of intelligent data
analysis in the field of power systems, which is expected to improve the
operation efficiency and reliability of power systems in practical applications.

4 Conclusion

This paper mainly completes the design of the transmission line fault diag-
nosis method based on big data, firstly, based on the existing operation infor-
mation database of the electric power system, it researches the relevant data
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and constructs the data table and indexes used for the in-depth exploration
and analysis of the data, then it completes the design of the framework of
in-depth exploration and analysis of the data based on the Apriori calculation
method, and it improves the calculation method, combining with vectoriza-
tion and identification calculation method so that it is suitable for the in-depth
exploration and analysis of the data of the power lines. Then the framework
design of data in-depth exploration analysis based on the Apriroi calculation
method is completed, and the calculation method is improved by combining
the vectorized quantization with the identification calculation method, which
makes it suitable for the data in-depth exploration analysis of transmission
lines. Finally, the Apriori calculation method is improved based on the model
and analyzed by experiments from the processing efficiency of the same
number of transactions by different calculation methods, and the results show
that: the performance of the optimized calculation method is increased by
15%. The optimized calculation method can analyze the correlation between
the event index data and faults in real-time through the operation data, and
realize the automatic diagnosis and analysis of faults. The methodology in
this paper still has some limitations, which may affect the comprehensiveness
and accuracy of the findings if the level of power information integration
remains low. Due to inadequate system data management and collection,
there may be missing, incorrect, or outdated data, which may lead to the
introduction of uncertainty in the analysis. In future research, this paper will
improve the degree of power information integration to ensure the compre-
hensiveness and consistency of system data. By improving the data collection
and management process, the degree of power information integration will be
improved to ensure the comprehensiveness and consistency of system data.
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