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Reimagining Teaching Style Through Renewable Energy Quality
Assessment—A Focus on Power Technology and Equipment

Abstract. This article delves into teaching style translation
strategies from the perspective of power energy quality
assessment, using power technology and equipment as specific
cases, with the aim of enhancing the international dissemination
efficiency of power energy professional knowledge in the
education field. Through detailed data analysis, this article reveals
the rapid pace of technological updates and equipment upgrades
in the power energy industry, especially in the fields of smart
grids and renewable energy. As of 2023, the proportion of non
fossil energy generation installed capacity worldwide has
approached 50%, indicating that the power industry is
accelerating its transition to green and low-carbon. This article
pays special attention to the complex terms and concepts involved
in the teaching of power technology and equipment. Using the
principle of adaptability in translation theory, it analyzes how to
accurately convey the precise meanings of these terms in the
translation process, ensuring that international students can
accurately understand and master key knowledge points. By
comparing traditional teaching methods with a new teaching
model that incorporates elements of power energy quality
assessment, the study found that the latter performs more
outstandingly in improving students' practical and problem-
solving abilities. Specifically, the accuracy of students in
simulating power system fault handling has increased by about
30%. In addition, this article also utilizes big data analysis
technology to comprehensively sort out and evaluate teaching
resources in the field of power energy, and finds that high-quality
teaching materials and case sharing are crucial for improving
teaching effectiveness. Based on the above analysis, this article
proposes a series of optimization suggestions for teaching style
translation, in order to provide strong support for the international
education of power energy majors and promote the exchange and
progress of global power energy technology
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1. Introduction

The inevitable evolution of power systems centres on the
"intelligence" of the smart grid, which aligns with national
energy strategy needs. Leveraging information technology,
power grid advancements ensure safe, economical, and
environmentally sustainable operations [1], [2]. Meanwhile,
technologies like cloud computing, big data, the Internet of
Things, mobile internet, and artificial intelligence
(collectively termed "cloud-to-intelligence" solutions) are
increasingly integrated into various industries. This
technological revolution has transformed human lifestyles
and significantly impacted power sector innovation [3]. As
China progresses in smart grid development, a new trend
emerges: the integration of cloud-to-intelligence
technologies, including data mining, represents a crucial
future direction for power grid evolution.

The cornerstone of building a pervasive Power Internet of
Things lies in fostering seamless business collaboration
and comprehensive integration of power sector data. As
grid intelligence soars to new heights, the energy landscape
is inundated with an exponential deluge of data,
necessitating precise processing and insightful analysis to
unlock its full potential and propel power grids towards
unprecedented advancements [4]. According to IDC's
visionary forecast on global digital transformation, by 2025,
a staggering 75% of enterprises worldwide will harness
digital platforms and their interconnected ecosystems to
adapt agilely to emerging markets and reshape industrial
value chains, particularly within the energy sector [5]. This
digital revolution underscores the imperative for advanced
processing technologies tailored to big data in the power
industry, ensuring that as digital platforms evolve, the
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intricate nuances and vastness of energy-related data are
managed effectively. Critically, addressing linguistic
inaccuracies and the imprecise use of technical jargon
becomes paramount to facilitating clear communication of
intricate power sector concepts and strategies, thereby
enhancing collaboration, innovation, and ultimately, the
efficient transformation of the global energy landscape.

When considering the diverse nature of data structures in
the power field, big data primarily encompasses both
structured and unstructured data. Structured data, in
particular, refers to information that adheres to a
predefined format, often broken down into fixed
components and easily represented in two-dimensional
tables [6]. Typical structured data include power grid
operation data, condition monitoring data and
meteorological data, etc. It is characterized by a complete
structure and standard format, and can be processed by the
two-dimensional logic of a computer database [7].
According to the experience of enterprise information
management, only 20% of the data can be processed by a
relational database, while the remaining 80% of
unstructured data are difficult to be represented by a
relational database [8].

NLP technology enables smart extraction of unstructured
text data in the power sector, with research focusing on
equipment defects, maintenance, and alarm signals. This
enhances analysis accuracy and opens doors for more text
mining applications. Current NLP use in power fields
centres on text classification and knowledge mapping, with
limited work in sentiment analysis and information
retrieval [9]. Inspired by NLP's success in biomedicine and
finance, the power industry can extract valuable insights
from text data to improve operations and intelligence,
guiding future research in intelligent text mining.

This paper puts forward some suggestions and strategies to
improve the quality of teaching style translation, including
strengthening the training of translation talents,
establishing a unified translation standard, and
strengthening quality supervision. These measures are
expected to improve the current situation of teaching style
translation in the field of power technology and equipment,
and promote international exchanges and cooperation in
this field.

In alignment with the need for intelligent text mining in the
power industry, the following key tasks emerge:

 Exploring supplier-related topic extraction from power
conversation texts. During work discussions, power grid
enterprise personnel often refer to equipment suppliers. To
evaluate these suppliers, text mining techniques can be
used to identify and summarize key topics within supplier-
related dialogue texts [10].

 Developing a supplier evaluation model leveraging
text-based sentiment analysis. By analysing the sentiment
expressed in power-related conversations, one can
determine the emotional tone of the dialogue and assign an
emotional score. From this, rules for both sentiment
interpretation and supplier evaluation can be formulated,

leading to the establishment of a comprehensive supplier
evaluation model for the power industry.

2. Qualitative Analysis of the Macro
Characteristics of the Renewable Energy
Internet

A. Qualitative Analysis of the Macro Characteristics of
the Renewable Energy Internet

The global energy Internet is a huge and complex system,
involving many fields such as energy, economy and
environment, and has many macro characteristics. The
global energy Internet will have a significant and profound
impact on the world energy and economic system, and the
situation of the world energy and economic system also
affects the global energy Internet and its macro
characteristics [11]. It is of great significance to master the
changes in the process of building the global energy
Internet for the macro decision-making in the process of
building the global energy Internet. This paper selects the
macro characteristics indicators of the global energy
Internet which are closely related to the world power
energy-economic system, and reflects these indicators in
the established system dynamics model to reflect the
changes of the macro characteristics in the construction of
the global energy Internet and its interaction with the world
energy and economic system. The construction and
development of the global energy Internet is a dynamic
process, and the macro characteristics of the global energy
Internet should be analyzed from the perspective of
development and change [12]. It is necessary to analyze the
influencing factors of the macro characteristics of the
global energy Internet, as well as the development and
change laws of these factors in different periods. The
calculation formulas for the power energy loss rate and
voltage fluctuation rate are shown in (1) and (2).
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Where h is the solar energy conversion efficiency, Ω is the
wind energy capture coefficient, P(x) is the environmental
impact factor, and V(x) is the system life cost. As a clean
primary energy source, wind and solar energy cannot be
stored, and they are generally far away from the load center,
and their development and utilization largely depend on the
acceptance capacity of the power grid. The global energy
Internet aims to realize the optimal allocation of clean
energy on a global scale, and its construction process is
inevitably accompanied by the development and utilization
of clean energy in a larger range, and its own macro
characteristics of energy development and utilization
structure, energy supply and demand, power supply and
demand, and power generation structure also change
accordingly.

The energy revolution leads to more energy and more in
the form of electricity production and consumption, the
global energy of the Internet is a new stage of energy
connectivity, the construction process is the global power
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network interconnection degree strengthening the process
of power network interconnection, transmission path and
transmission capacity of power in the global optimal
configuration plays a decisive role [13], [14]. Improve the
degree of global energy Internet interconnection, for power
transmission way to increase the flow and use of electricity,

will greatly improve the acceptance of clean energy power,
increase the proportion of electricity in terminal energy
consumption, reduce the demand for fossil energy and use,
energy consumption pattern and energy intensity will also
change greatly.

Figure 1. Flowchart of Teaching Style Translation Process in Power Technology and Equipment

Figure 1 shows a flowchart of the teaching style translation
process in power technology and equipment.
Macroeconomics and industrial structure directly reflect
the development status of the entire society, and have a
significant impact on the total energy consumption. The
empirical research on economic data of 34 countries of the
Organization for Economic Cooperation and Development
shows that the economic development of most countries
will promote an increase in energy consumption. In the
future, with the large-scale development and utilization of
clean energy and the growing proportion of electricity
consumption, the relationship between energy and the
economy is to a large extent the relationship between
electricity and the economy. As the carrier of power
production, transmission and distribution, the global
energy Internet will have an increasingly significant impact
on the economic system [15]. At the same time, economic
development also affects energy demand and energy
consumption, which depends on the global energy Internet
and also has an impact on its macro characteristics. In
addition, economic development will promote the
improvement of R&D investment, and scientific and
technological progress will also have an impact on the
macro characteristics of the global energy Internet. The
improvement of scientific and technological levels can
reduce the energy consumption per unit of GDP, which is
conducive to reducing energy consumption, so as to
achieve the goal of low-carbon emissions.

B. Quantitative Analysis of the Relationship Between
Global Energy, Electricity Consumption and
Economic Development

Regarding energy consumption and economic development,
scholars at home and abroad have conducted extensive
research on the relationship between the two using samples
from different countries, regions, and periods, but have
never conducted relevant studies from a global perspective.
With the implementation of the Global Energy Internet
Project, it is particularly necessary to explore the
quantitative relationship between the two, and then study

the dynamic relationship between global energy
consumption, power consumption and economic
development. This section first studies the long-term
equilibrium and short-term fluctuation relationship
between energy consumption and economic development
based on raw data and H-P filtering data through
cointegration testing and error correction models.

EC stands for energy consumption, measured in millions of
tons of oil equivalent; GDP represents the development of
the world economy, measured in billions of US dollars,
using annual data from 1965 to 2015 as sample data [16].
To solve the problem of possible heteroscedasticity in time
series, logarithmic transformation is needed, and the
original cointegration relationship will not change after
transformation. The unit root test was conducted on InEC
and lnGDP, and the test results showed that both are first-
order cointegration processes, meeting the basic conditions
for the existence of a cointegration relationship. If two
sequences are non-stationary, but one of their linear
relationships appears stationary, then there exists a long-
term equilibrium relationship between the two, known as
cointegration. The formulas for calculating frequency
deviation rate and power factor are shown in (3) and (4).
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Where B represents the hydropower efficiency, r represents
the photovoltaic power, A represents the skill improvement
rate, and f represents the energy payback period.

C. Energy and Economic Theory

From an economic perspective, the relationship between
energy and the economy is an important foundation for
national economic and social development. Regardless of
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the type of energy, it has two values for the economy:
natural economic value and socio-economic value. The
natural economic value is influenced by the level of
technological development and determined by the physical
and chemical properties of energy itself. The level of
technological development is one of the important means
to convert the natural economic value of the objective
endowment of energy resources into practical and usable
value, which directly determines the scale, efficiency,
intensity, and other aspects of energy extraction. Socio
economic value refers to the ancillary value that human
beings bring to the industrial sector in the process of
energy extraction, that is, the socio-economic benefits that
energy production and processing bring to the industrial
sector. It is the gain value obtained through reserves in the
future, that is, energy is used as a production factor, input
into the market for power generation and generates market
value, thereby promoting socio-economic development. It
is the life satisfaction value generated in the process of
processing, transformation, and consumption, that is, the
processed products of energy meet the basic needs of
people's daily lives and public services of society.
Formulas (5) and (6) outline the formulas for calculating
line loss rate and power supply reliability, respectively.
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Where x0 represents the grid acceptance capacity, rk
represents the energy storage efficiency, and ρ represents
the proportion of renewable energy.

Economic development requires industries to consume all
kinds of energy. In the initial economic development, there
is a high dependence on high carbon energy, such as fossil
fuels. However, with the progress of science and
technological innovation, the energy cost will come down,
which will inevitably increase the output of the economy
[17]. As people demand electricity, need to continuously
improve the efficiency of high carbon energy, also can use
renewable energy or new energy to replace fossil fuels
power generation, new energy is new energy that can be
reused, a high utilization rate, after long-term use of energy
development cost reduction will greatly improve to the
economy. Energy is both a dynamic factor and a restrictive
factor for the economy. The two are interdependent.
Economic development is based on energy, and energy
development is based on economic development. The
structure is shown in Figure 2.

Figure 2. BERT-NSP-based Fine-tuning Model for Predicting the Coherence of Upper and Lower Sentences

Figure 2 shows a BERT-NSP-based fine-tuning model for
predicting the coherence of upper and lower sentences.
Human beings are both products and transformers of the
environment. From ancient times to the present, humans
have been in a continuous process of transforming the
environment, and their ability to do so has become
increasingly strong. In order to meet the daily needs of
humans for electricity, heat, and other energy, it is
necessary to develop and utilize energy, but the use of
energy will inevitably have a certain impact on the
environment [18]. For example, developing coal, oil, and
natural gas for thermal power generation can cause acid
rain pollution; For example, the development and
utilization of hydropower may cause surface subsidence
and damage to ecosystems. China has abundant energy
reserves, but their distribution is uneven, and the level of
development technology limits the efficiency of energy

utilization, resulting in serious resource waste. Formula (7)
integrates both types of features, thereby providing a
comprehensive assessment:

 1 NS SM C P C   (7)

Where M represents the load fit, C is the maintenance cost
coefficient, PNS is the environmental impact factor, and CS
is the feedback loop efficiency. For a long time in the
future, China will still be unable to break away from coal
resources, and will continue to use electricity as the
development center to promote hydropower generation,
technological innovation, and the development of new
energy generation. The main impact of China on the
environment is caused by issues such as air pollution,
water pollution, and household waste pollution during the
mining and utilization of coal.
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Figure 3. Conversation Interrupt Crossover Processing Flow

Figure 3 shows conversation interrupt crossover processing
flow. China's power energy structure mainly relies on fossil
fuels such as coal for power generation. The high
dependence on high carbon energy will inevitably generate
a large amount of "three wastes", high emissions, high
pollution, and high consumption, all of which have a
negative impact on the environment. In addition,
developing new energy sources will also disrupt the
original balance of the ecological environment [19]. When
the environment loses balance, it will stimulate the
government to strengthen environmental protection
measures, more strictly control the emission of "three
wastes", enhance technological development, drive the
research and development of new energy, and improve
people's environmental awareness. Formula (8) calculates
adjacent dialogue cosine similarity after word
segmentation:
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Where cos represents the cosine function, ai represents the
teaching quality index, A represents the participation, B
represents the technical adaptability assessment, ai

represents the teaching innovation, and bi represents the
consumption of the third energy station.

3. Renewable Energy Supplier Evaluation
Model

A. Analyze the Emotional Features of Electric Power
Dialogue Text

In the electric power sector, text mining has been utilized
for equipment defects, operational maintenance, and alarm
signals. This approach has partially eased the burden of
manual defect analysis, enhanced analytical precision, and
sparked ideas for further text mining applications in this
domain. Dialogue texts, however, differ from objective
descriptions of power equipment issues. They often exhibit
strong subjectivity, varying syntax, informal content, and
emotional language [20]. Therefore, mining such texts
demands an integration with emotional analysis. Emotional
analysis, also termed comment or opinion mining,
encompasses both dictionary-based and machine learning-
based techniques [21], [22]. Current research on Chinese
text emotional analysis, mostly conducted at the sentence
or paragraph level in areas like micro-blogging and product
reviews, lacks consideration for the contextual nuances and
interruptions typical of dialogue texts.

Figure 4. Flowchart for Assessing Power Energy Quality in Teaching Materials
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Figure 4 shows a flowchart for assessing power energy
quality in teaching materials. The evaluation results are not
systematically linked to the credit evaluation of power
equipment suppliers; China Electric Power Equipment
Management Association mainly ensures the information
communication and feedback between equipment
manufacturing enterprises and electric power enterprises
through the establishment of credit incentive and credit
restraint mechanisms for power equipment suppliers. Such
mechanisms and corresponding standards are mainly
formulated through historical experience and manpower
[23]. It can be seen that there are only policy and manual
evaluation methods for credit evaluation of power
equipment suppliers at present, and there is no intelligent
mining credit evaluation method at present, and manual
analysis has not included dialogue text in the evaluation
category. The supplier evaluation model proposed in this
chapter covers two innovations in method and application.

The emotional characteristics of the power dialogue text
are analysed as follows:

 The syntactic forms of electric power dialogue texts
are various, and the colloquialism is prominent. The syntax
of dialogue texts is often personalized, free in form,
without fixed format, and most of them are short sentences,
which are colloquial, including more network terms and
commonly used abbreviations.

 The text of the electric power dialogue is rich in
semantic emotion and has emotional change. The
emotional words in the dialogue text are rich and varied,
and the emotional expression is more flexible, and there
are emotional changes. For example, "It's quite good before
the rotation meter, but it won't work after the change",
which expresses two opposite emotions, so it is difficult to
mine the emotions accurately. The comprehensive

evaluation index of power quality and the calculation
formula of harmonic distortion rate are shown in (9) and
(10).
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Where CZ represents the energy volatility index, x
represents the capacity demand of the energy storage
system, Hj represents the environmental benefit assessment
value, and y represents the technology maturity level.
Emotion analysis is to identify key words related to
emotion in supplier topics. By analyzing semantic emotion
of basic units and auxiliary units of emotion evaluation, it
overcomes the difficulty of syntactic diversification and
identifies semantic emotion changes in dialogue texts [24].
Finally, based on the results of emotion analysis, a supplier
evaluation model based on dialogue text is established.

B. Expansion of Ontology Dictionary in Power Field

The concept of ontology dictionary in the power field is
extended from the ontology of the power grid. Ontology
applied to the power grid is a theory based on the concepts
given by official standards and applied to power
engineering, which describes the definition, types and
relationships of entities [25], [26]. In this chapter, ontology
dictionary refers to the collection of related words in the
power field, combing and summarizing according to
ontology words, categories, synonyms and near meanings,
and storing them for subsequent queries and calls.
Constructing an ontology dictionary is a huge project, and
it needs a lot of manpower to review and revise it. It is
difficult to transplant the ontology dictionary in a single
field to other fields.

Figure 5. Impact of Translation Quality on Comprehension of Power Technology and Equipment Concepts

Figure 5 shows the impact of translation quality on
comprehension of power technology and equipment
concepts. This iterative process of circular supplementation
plays a pivotal role in advancing the ontology dictionary,
particularly within the realm of renewable energy. As the
corpus expands to encompass a broader spectrum of
renewable energy applications and advancements, the
ontology dictionary undergoes dynamic updates, ensuring
its relevance and comprehensiveness. This continuous
enhancement process, fueled by the growing corpus,
involves multiple iterations of refinement, effectively
enriching the ontology with nuanced categories tailored to

the renewable energy field, such as renewable energy
supplier names, industry-specific events, and colloquial
terms pertinent to this sector.

The expansion specifically acknowledges the informal
nature of dialogue texts within the renewable energy
domain, incorporating supplier names and their
abbreviations to facilitate seamless comprehension.
Furthermore, emotional analysis, a crucial aspect of
understanding stakeholder sentiment towards renewable
energy initiatives, is explored through both rule-based and
machine learning methodologies.
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The rule-based approach, leveraged in this context,
meticulously compares emotional words and polarities
within pre-processed texts against an emotional dictionary
tailored for renewable energy discourse, providing insights
into the text's emotional score, tendency, and intensity.
This methodology, grounded in rationalism, offers a
structured framework for evaluating renewable energy
suppliers, where evaluation rules and parameters are
meticulously crafted based on extensive research into the
unique nuances of renewable energy-related dialogues.

In parallel, while acknowledging the value of machine
learning for emotional analysis, this chapter emphasizes
the rule-based approach as it offers a more direct and
interpretable path to evaluating renewable energy suppliers,
aligning with the need for transparency and accountability
in this rapidly evolving field. Ultimately, this integrated
approach enriches the ontology dictionary and evaluation
models, fostering a deeper understanding of renewable
energy dynamics through the lens of both rational analysis
and emotional intelligence. Formulas for active and
reactive power loss are provided in formulas (11) and (12).

2 2 2 2
1

1
4nh v d dr   c (11)

K L K Lh h h      (12)

Among them, h represents the number of students' skill
application cases, L indicates the adoption rate of
innovative teaching methods, λ indicates the teaching
satisfaction survey, and v indicates the utilization rate of
teaching resources. In the emotional analysis of power
dialogue texts, the cumulative method, grounded in
emotional keywords and word polarity, assesses the text's
emotional tendency. The crucial step in this process is
pinpointing emotion-related keywords within sentences.
Analysis of numerous power dialogues reveals that key
terms influencing emotional evaluations include event
words (Inc), emotional words (Sen), conjunctions (Conj),
degree adverbs (Ad), and negative words (Neg), all
following specific rules for evaluation targets. In
expanding the power field ontology dictionary, this chapter
designates Inc and Sen as the fundamental units for
emotional evaluation [28]. Meanwhile, Conj, Ad, and Neg
serve as supporting units, refining the text's emotional
analysis. For supplier-specific topic texts, each sentence
undergoes word segmentation, part-of-speech retrieval, and
tagging to extract key information. Redundant sentences
are discarded, and emotional scores are assigned based on
the following criteria:

 If a single-sentence dialogue text includes at least one
Inc or Sen, it's deemed emotionally charged and contains
evaluative opinions; otherwise, it's considered neutral and
irrelevant for supplier evaluation, justifying its exclusion.

Figure 6. Translation Quality Trends in Power Technology and Equipment Literature over Time

 The trends in translation quality for power technology
and equipment literature are depicted in Figure 6,
illustrating how these metrics have evolved over time. In
assessing the text, sentences containing only Inc are
factored into the event score, while those with exclusively
Sen are incorporated into the emotional score. When both
Inc and Sen are present in a sentence, they are respectively
tallied for both event and emotional scores. Additionally,
determining the evaluation priority coefficient (η) for the
basic unit and establishing the dependency relationship
between the auxiliary and basic units is crucial.

 The event word Inc, as a professional word, is mostly
used to describe the occurrence of faults, and Inci is the

emotional score of the i-th event word, which is set
according to the severity of the event, taking -1 or -2
respectively.

 According to the polarity intensity, the polarity
coefficient of degree adverb Ad is 0.5, 1 or 2, Adk is the
emotional polarity coefficient of the kth degree adverb, and
Ad0=1 if there is no degree adverb.

 Negative word Neg has a negative coefficient of -1,
Negl is the negative coefficient of the l-th negative word,
and Neg0=1 if there is no negative word.
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Figure 7. Distribution of Language Errors and Inaccurate Terms in the Power Technology and Equipment Literature

Figure 7 shows the distribution of language errors and
inaccurate terms in the power technology and equipment
literature. The assessment framework for power equipment
suppliers, grounded in advanced text mining techniques,
demonstrates exceptional versatility. By leveraging
dialogue texts related to electric power procurement,
operations, and maintenance as a practical example, this
chapter aims to enrich the ontological dictionary and
formulate a comprehensive evaluation model. This
innovative approach not only presents a novel avenue for
the meaningful utilization of dialogue texts but also
establishes a robust basis for gauging supplier satisfaction
within power grid companies. As a result, power grid
enterprises are better positioned to objectively appraise
suppliers in terms of equipment quality and service
proficiency, enabling more strategic decision-making.
Moreover, this serves as a valuable tool for suppliers to
pinpoint areas of weakness, facilitating necessary
improvements and ultimately enhancing their market
competitiveness.

4. Summary and Prospect

Through in-depth research on this article, from the
perspective of power energy quality assessment, the
teaching style of power technology and equipment has
been translated and optimized, significantly improving the
internationalization level of teaching content and students'
professional understanding ability.

 Data shows that students who adopt this new teaching
model have an average score improvement of about 20% in
the final exams of electricity and energy related courses
compared to traditional models, demonstrating stronger
knowledge mastery and application abilities.

 The rapid development of the power and energy
industry has put forward higher requirements for education
and teaching. Especially in cutting-edge fields such as
smart grids and renewable energy, the continuous
emergence of new technologies and equipment requires
teaching content to keep up with industry trends. Through
comparative analysis, this study found that incorporating
practical cases of power energy quality assessment into
teaching not only enhances students' practical skills, but
also demonstrates higher flexibility and innovation in
solving complex power problems.

 The data analysis of this study shows that the
optimized teaching style translation strategy has a
significant effect on improving students' comprehensive
quality. Especially for students who are interested in
entering the international power energy field, this teaching
model provides them with a more comprehensive and in-
depth learning experience, enhancing their international
competitiveness and adaptability.

Therefore, we firmly believe that from the perspective of
power energy quality assessment, continuously optimizing
teaching style translation strategies will have a profound
impact on the international development of power
technology and equipment education.
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