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Abstract. Modern management theory guides the construction of power grid en-
gineering, which not only helps to improve the efficiency and quality level of
power grid engineering construction, but also optimizes resource allocation, re-
duces costs, and promotes technological innovation. The goal should be to pro-
mote high-quality development of ultra-high voltage construction, and modern
management theories should be widely applied. This article is based on the new
stage of ultra-high voltage construction, establishing a professional collaborative
theoretical system to support the continuous improvement of engineering con-
struction management. Focusing on the safety, progress, quality, cost, technol-
ogy, team and other aspects of professional management in ultra-high voltage
engineering construction, propose management theories that need to be applied
for management improvement. Taking into account the supporting elements of
ultra-high voltage engineering construction, propose a management theory to
guide the allocation of elements.
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1 Introduction

Modern management theory emphasizes fine management and efficient execution,
which have extremely important application value in the professional management of
ultra-high voltage construction. Fine management can ensure that every aspect of the
construction process is effectively monitored and managed, thereby improving the
quality of construction. Efficient execution can ensure that the project is completed
smoothly according to the established schedule and budget, and improve overall con-
struction efficiency. Modern management theory provides a complete set of risk man-
agement and response strategies, which helps enhance the project's ability to resist
risks. Modern management theory also emphasizes continuous improvement and inno-
vation, which helps to continuously improve the level and quality of ultra-high voltage
construction. By studying and applying modern management theories, the professional
competence and management ability of project managers can be improved. Therefore,
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modern management theories should be actively introduced and applied in the con-
struction of ultra-high voltage, providing strong guarantees for the smooth progress and
sustainable development of ultra-high voltage construction.

Chen et al. (2016) identified and analyzed key risk points in various stages of large-
scale construction of ultra-high voltage engineering based on project cluster theory!'l.
Zhang et al. (2018) conducted prediction, identification, evaluation, and analysis of
risks in ultra-high voltage engineering based on the concept of "risk control"?!. Sui et
al. (2021) summarized the innovative experience of power grid project management,
serving to promote the integrated development of urban and rural power grids, and
helping to achieve an orderly connection between power grid construction and eco-
nomic and social developmentl®l. Ma et al. (2021) summarized and extracted the man-
agement points of ultra-high voltage engineering in various stages such as pre design
planning, design process, and design completion, for reference in subsequent ultra-high
voltage engineering design management work!. Zhao et al. (2023) focused on the Lu-
oshan Yangtze River Crossing Ultra High Voltage Project and analyzed the path and
mechanism for achieving innovation in the integration of large, medium, and small en-
terprises through major projects®®. Han et al. (2024) established an evaluation system
for the quality control system of ultra-high voltage converter stations, including analy-
sis of factors affecting engineering quality, establishment of judgment matrices using
analytic hierarchy process, establishment of evaluation system models, and application
of PDCA cycle theory!®. Liao (2024) used the grounded theory research method to
analyze the risk factors of ultra-high voltage construction project management, and
constructed a risk assessment system for ultra-high voltage engineering construction
projects using the fuzzy comprehensive evaluation method”.

With the goal of enhancing the high-quality development of the ultra-high voltage
profession, establish a professional collaborative theoretical system for ultra-high volt-
age engineering construction. The main consideration is how to promote the improve-
ment of two dimensions: professional management and resource guarantee. Among
them, professional management mainly includes aspects such as safety, progress, qual-
ity, cost, technology, and team, while resource guarantee mainly includes elements such
as manpower, materials, technology, management, and data.

2 Professional Management Theory for Ultra-high Voltage
Engineering Construction

The professional collaboration in the construction of ultra-high voltage engineering re-
quires the use of accident causation theory, schedule planning theory, comprehensive
quality management theory, comprehensive cost theory, technical management theory,
and two factor theory to guide the management of safety, schedule, quality, cost, tech-
nology, team, and other professional aspects. The application of Kaldor improvement
theory and reliability theory is used to determine the key areas that need to be optimized
and improved.

Guide the safety management of ultra-high voltage engineering with the theory
of accident causation. The theory of accident causation holds that accidents are usually
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not caused by a single factor, but rather the result of the interaction and accumulation
of multiple factors. This theory emphasizes the existence of a series of potential hazards
and risk factors before an accident occurs, which ultimately lead to the occurrence of
the accident through complex interrelationships. The theory of accident causation ad-
vocates identifying and understanding each link in the accident chain, delving deeper
into the complex mechanisms behind accidents, in order to more effectively prevent
and manage potential risks. The theory of accident causation helps to develop more
targeted and sustainable safety management measures, improving the identification and
control of potential risks. In the construction process of ultra-high voltage engineering,
there are various forms of safety risks, and the occurrence scenarios of safety accidents
are diverse. It is necessary to apply the theory of accident causation to understand the
potential accident mechanism and evolution process, explore the essential causes of
safety risks and accidents, and develop strategic mechanisms to correct potential haz-
ards from the source as early as possible.

Guide the progress management of ultra-high voltage engineering with the the-
ory of schedule planning. The theory of schedule integrates multiple key principles
such as system principles, dynamic control, information feedback, elasticity principles,
and closed loop. It believes that the control process of schedule is a closed loop system,
starting from the preparation of the project construction schedule, through tracking and
inspection, collecting information, comparing and analyzing deviations, determining
adjustment measures during the implementation process, and then modifying the orig-
inal schedule to form a complete loop. Due to the many factors that affect the progress,
the construction schedule should have a certain degree of flexibility, and when there is
a deviation between the actual progress and the planned progress, it is necessary to
quickly feedback the deviation and dynamically adjust the plan. During the construc-
tion process of ultra-high voltage engineering, the implementation progress will be af-
fected by various complex factors, which puts great pressure on ensuring the project is
completed and put into operation on schedule. It is necessary to apply the theory of
schedule planning to guide the development of flexible schedule plans, systematically
analyze the key links of schedule management from the perspective of closed-loop ex-
ecution, and formulate strategies for real-time feedback and dynamic adjustment.

Guided by the theory of Total Quality Management, the quality management
of ultra-high voltage engineering is carried out. Total Quality Management refers to
the comprehensive and systematic management and control of various factors that af-
fect quality, with the goal of continuously improving quality and based on the partici-
pation of all employees. Compared to traditional quality management, Total Quality
Management emphasizes that the scope of quality management is not limited to the
quality of the project itself, but also includes quality management work. Quality man-
agement work is not limited to the quality management department, but also includes
the main body, objects, and links of quality management. Total Quality Management
believes that everyone is the key to quality, and everyone has the ability and obligation
to improve quality. It encourages organizational members to actively participate in the
process of problem identification and resolution, collect and analyze data, identify the
root cause of problems, and take measures to prevent similar problems from happening
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again. Ultra high voltage has put forward higher quality requirements for multi param-
eter coordination in product design, reliability of raw material quality, and stability of
large-scale manufacturing. It is necessary to apply the theory of Total Quality Manage-
ment to view the factors that affect the quality of ultra-high voltage engineering as an
organic whole, establish a sound quality control system, and mobilize all employees to
actively participate in every aspect of continuous improvement of ultra-high voltage
engineering quality.

Guide the cost management of ultra-high voltage engineering with comprehen-
sive cost theory. The comprehensive cost theory refers to cost control from the plan-
ning, decision-making, design, construction, completion, acceptance and other stages
of a project, mainly including cost management of the entire process, all elements, all
risks and the entire team of the engineering project, aiming to ensure the maximization
of project investment benefits through effective management methods. The goal of
comprehensive cost management is to effectively utilize specialized techniques and
knowledge to carry out comprehensive management activities around the project and
its cost, including planning, organization, leadership, and control, ultimately achieving
effective management and scientific control of project cost. Comprehensive cost man-
agement emphasizes the need to comprehensively consider the impact of various stages,
factors, and risks in the project cost control process, and proposes that all project stake-
holders should participate in the project cost control activities. Ultra high voltage engi-
neering involves significant investment, and effective cost management can ensure the
rational utilization of investment and maximize economic benefits. It is necessary to
apply comprehensive cost theory to carry out high-quality cost management of the en-
tire process, all elements, all risks, and all teams of ultra-high voltage engineering, in
order to avoid potential economic risks and improve the overall efficiency of the pro-
ject.

Guided by technical management theory, ultra-high voltage engineering tech-
nology management. The focus of technology management theory is on the compre-
hensive management of resources, processes, and personnel in the field of technology.
It emphasizes that in the context of rapid technological development, successful tech-
nology management not only requires professional technical knowledge, but also ef-
fective team collaboration, project planning, and resource allocation. The theory of
technology management regards technology as the core resource in an organization,
and promotes innovation and application of technology through scientific management
methods and strategies to meet the strategic goals of the organization. The theory of
technology management helps to maximize the role of technology in organizations,
improve the efficiency and quality of technological innovation and application. The
theory of technology management also focuses on how to cultivate and stimulate the
technology construction team within the organization, enabling them to maximize their
potential in innovation and project implementation, thereby maintaining the competi-
tiveness of the organization. The construction of ultra-high voltage engineering will
apply advanced power grid technology, complex engineering processes, and huge con-
struction resources, and the demand for technological innovation will continue to re-
main high. It is necessary to apply technical management theory to guide the adaptation
ofultra-high voltage construction to the needs and trends of technological development,
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and to carry out team collaboration, project planning, and resource allocation around
technological innovation to improve the quality and efficiency of ultra-high voltage
technology innovation applications.

Guided by the dual factor theory, the management of ultra-high voltage engi-
neering teams. The two factor theory holds that the factors that affect employee per-
formance in an organization can be summarized as motivational factors and hygiene
factors. Motivational factors are factors related to the job itself or job content, including
achievement, appreciation, the meaning and challenge of the job itself, sense of respon-
sibility, promotion, development, etc., which can mobilize employees' work enthusi-
asm; Health factors are factors related to the work environment or conditions, including
policies and management, supervision, salary, colleague relationships, and working
conditions. Difficulty in meeting these factors can lead to negative emotions among
employees. The two factor theory mainly studies how to meet the various needs of em-
ployees through various specific methods and management systems, thereby stimulat-
ing their enthusiasm and creativity, and ultimately achieving organizational goals. In
the field of ultra-high voltage engineering construction, the work motivation and satis-
faction of the cadre and talent team have a decisive impact on engineering professional
management and are crucial for the high-quality construction of the project. The appli-
cation of the two factor theory provides a powerful framework for the team building of
ultra-high voltage engineering, helping managers understand and meet the motivation
and basic needs of employees, and fully stimulating their sense of responsibility and
enthusiasm.

Based on the Kaldor improvement theory, it is determined that the professional
management of ultra-high voltage construction needs to be focused on. Kaldor im-
provement is a famous principle in welfare economics, which states that if a person's
situation improves due to change, and they are able to compensate for another person's
loss with surplus, then the overall benefit is improved. Compared with the Pareto im-
provement standard, the Kaldor improvement standard is broader and better meets the
practical needs of multi-objective management. According to the former standard, as
long as any one person is harmed, the entire social change cannot be carried out; But
according to the latter standard, if it can increase the overall benefits of society, change
can also be carried out, but it is just a matter of how to determine the compensation
plan. The overall improvement of professional management in ultra-high voltage engi-
neering requires a balance between potentially conflicting goals such as safety, sched-
ule, quality, cost, technology, and personnel. For example, improving quality often
leads to an increase in cost. The theories of accident causation, schedule planning, com-
prehensive quality management, comprehensive cost management, technical manage-
ment, and two factor theory are considered from the perspective of professional man-
agement, with the core goal of improving the management of this profession and driv-
ing the improvement of other professions. When there are conflicts among multiple
objectives in the management improvement of ultra-high voltage engineering, the ne-
cessity and feasibility of carrying out management improvement activities can be eval-
uated by referring to the Kaldor improvement theory.

Predict and evaluate the systematic impact of various improvements on the
management of ultra-high voltage specialties using reliability theory. The core
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principle of reliability theory is to study and analyze the ability of a system to maintain
its predetermined function under given conditions. This theory emphasizes quantitative
analysis of faults, failures, and availability to evaluate the stability and reliability of the
system. Reliability theory involves analytical techniques in multiple fields such as
probability statistics, reliability mathematical models, and systems engineering. By
combining mathematical models with engineering practice, it provides scientific basis
for decision-makers. Reliability theory mainly addresses how to predict and evaluate
the reliability level of a system under specific working conditions, as well as how to
take measures to improve the reliability of the system. Theory focuses on fault analysis,
maintenance strategies, and system design to minimize the possibility of system failure,
extend system lifespan, reduce maintenance costs, and improve system performance
reliability. To carry out management improvements in the safety, progress, quality,
cost, technology, personnel, and other specialties of ultra-high voltage engineering, it
is necessary to estimate and evaluate the systematic impact of the improvements on the
high-quality construction of the project in advance and afterwards. Establishing a quan-
titative evaluation model based on reliability theory to predict the incremental degree
of overall benefits of ultra-high voltage engineering construction after the implementa-
tion of professional improvements is a prerequisite for determining whether to imple-
ment Kaldor improvement in key professional management of ultra-high voltage con-
struction.

3 Resource Guarantee Theory for Ultra High Voltage
Engineering Construction

For the resource guarantee of ultra-high voltage engineering in the new development
stage, it is necessary to use resource allocation theory, process management theory, and
supply chain management theory to guide the input of factors such as manpower, ma-
terials, technology, management, and data.

Using resource allocation theory to guide the preparation of resource allocation
plans. The essence of resource allocation theory is to maintain the optimal proportion
and value orientation of scarce resources, improve the efficiency of resource utilization,
so as to produce the most suitable goods and services with the least resource consump-
tion and obtain the best benefits. In actual resource allocation, organizations do not
follow a single principle of efficiency or fairness, but rather balance efficiency and
fairness. The main ways of resource allocation include planned allocation, market allo-
cation, mixed allocation, etc. Ultra high voltage engineering involves a large amount of
funds, manpower, materials, and other resources, and the rational allocation of re-
sources directly affects the progress, quality, and cost of engineering construction. The
theory of resource allocation can guide the construction management team of ultra-high
voltage engineering to clarify the availability and constraints of construction resources,
formulate resource allocation plans in a scientific manner, and achieve the maximiza-
tion of overall benefits.

Applying process management theory to guide the optimization and improve-
ment of management elements. The theory of process management mainly revolves
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around the systematic design, optimization, and monitoring of various business and
operational processes within an organization, emphasizing the view of work activities
as interrelated processes. By analyzing, improving, and managing these processes, the
efficiency, quality, and flexibility of the organization can be enhanced. Process man-
agement theory includes process visualization, continuous improvement, and perfor-
mance measurement. Process visualization helps organizations have a clear understand-
ing of the processes at each stage, while continuous improvement emphasizes improv-
ing efficiency and reducing costs through continuous process optimization. Perfor-
mance measurement is used to evaluate and monitor various aspects of process execu-
tion. The management of ultra-high voltage engineering construction is multifaceted
and involves complex management processes. The coordination and optimization of
processes are crucial for engineering construction. Process management theory can
guide the construction management team of ultra-high voltage engineering to better
plan, execute, and monitor various aspects of engineering construction, and improve
the efficiency of construction management in each link.

Applying supply chain management theory to guide the supply guarantee of
equipment and materials. The theory of supply chain management mainly focuses on
coordinating and optimizing the entire supply chain to achieve efficient logistics and
resource flow. This theory emphasizes the close cooperation of various links in the
supply chain, reducing costs and improving efficiency through information sharing,
collaborative planning, and effective coordination mechanisms. The theory of supply
chain management includes supply chain visibility, demand planning, inventory man-
agement, supplier collaboration, etc. Supply chain visibility helps track material flow,
demand planning focuses on predicting and meeting market demand, inventory man-
agement aims to balance inventory and service levels, and supplier collaboration pro-
motes close cooperation among all parties in the supply chain to jointly improve overall
efficiency. The ultra-high voltage engineering involves a large amount of materials,
equipment, and transportation. Timely, high-quality, and quantity delivery of relevant
materials is the guarantee for the orderly construction of ultra-high voltage engineering.
The theory of supply chain management can guide the construction management team
of ultra-high voltage engineering to collaborate with suppliers, optimize the procure-
ment, transportation, and use of equipment and materials, and reduce potential produc-
tion interruption risks.

4 Conclusions

This article analyzes the significance of using modern management theory to guide the
construction of ultra-high voltage engineering, and reviews the situation of manage-
ment theory guiding practice in previous research. Based on the new stage of develop-
ment, a professional collaborative theoretical system for ultra-high voltage engineering
construction has been established. In terms of professional management, accident cau-
sation theory, schedule planning theory, comprehensive quality management theory,
comprehensive cost theory, technical management theory, and two factor theory are
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mainly used. In terms of resource security, resource allocation theory, process manage-
ment theory, and supply chain management theory are mainly used.

The theoretical system of professional collaboration established in this article can
guide the work of the ultra-high voltage construction department, but the consideration
of other departments and external units related to the construction department is not
sufficient. Next, we can consider further improving the theoretical system and building
a cross disciplinary and cross unit collaborative theoretical system for ultra-high volt-
age engineering construction.
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