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Abstract

The energy-saving optimization and sustainable development of large-scale building
electrical systems are of great significance for achieving sustainable urban development.
This paper explores the concepts and principles of sustainable development, assessment
methods and indicator systems, carbon emissions and carbon neutralization
technologies, renewable energy utilization, and energy storage technologies, and
proposes corresponding management strategies and policy construction. Through
empirical analysis and case studies, the energy-saving optimization and sustainable
development of large-scale building electrical systems are thoroughly investigated. By
establishing reasonable policies, promoting advanced technologies, and implementing
energy-saving management strategies, the development of large-scale building electrical
systems can be driven towards greater energy efficiency and sustainability, contributing
to the achievement of sustainable urban development.
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1. Introduction

The energy-saving optimization and sustainable development of large-scale building electrical
systems have always been important issues in the construction industry. As energy resources become
increasingly scarce and environmental problems worsen, improving the energy efficiency of large-
scale building electrical systems is of great significance in reducing energy consumption and
environmental impact. This paper will discuss the relevant issues of energy-saving optimization and
sustainable development of large-scale building electrical systems, and propose effective measures
and methods [1].

To improve the energy efficiency of large-scale building electrical systems, energy-saving
optimization can be achieved through equipment selection and usage. Rational selection of efficient
equipment can reduce energy consumption, such as choosing low-power lighting devices, efficient
elevators, and HVAC systems, among others. Additionally, most energy waste in buildings is related
to improper energy management and monitoring. Therefore, establishing effective energy
management and monitoring systems is crucial. Real-time monitoring and analysis of energy
consumption in electrical systems can identify and address energy waste issues. Smart control and
automation technologies can also be utilized to optimize the operation of large-scale building
electrical systems. Through smart control and automation technologies, precise control of electrical
equipment can be achieved, avoiding unnecessary energy consumption, thereby improving energy
efficiency.

To achieve sustainable development of large-scale building electrical systems, renewable energy can
be used as a substitute for traditional energy sources. For example, installing solar photovoltaic panels
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or wind power generation equipment can convert natural resources into electricity, reducing
dependence on traditional energy sources. In addition, energy storage technologies can be applied to
store electricity to balance energy supply and demand. Through energy storage technologies, excess
electricity can be stored during periods of low demand to meet the needs during peak periods.
Furthermore, the construction of microgrids and smart grids are also important means to achieve
sustainable development of large-scale building electrical systems. Microgrids connect electrical
systems within buildings to enable power sharing and flexible scheduling. Smart grids, on the other
hand, connect electrical devices within buildings to external power systems, enabling control and
optimized distribution of electricity. The application of these technologies can improve the reliability
and stability of energy in large-scale building electrical systems, promoting their sustainable
development.

In conclusion, the energy-saving optimization and sustainable development of large-scale building
electrical systems are pressing issues in the construction industry. By adopting energy-saving
optimization measures and promoting sustainable development technologies, energy consumption
and environmental impact can be effectively reduced, pushing the construction industry towards a
more sustainable future[2]. Therefore, during the design and construction process of large-scale
building electrical systems, attention should be paid to the requirements of energy-saving
optimization and sustainable development, and corresponding measures and methods should be
implemented. By selecting equipment wisely, establishing effective energy management and
monitoring systems, and applying smart control and automation technologies, energy-saving
optimization of large-scale building electrical systems can be achieved. At the same time, through the
utilization of renewable energy, the application of energy storage technologies, and the construction
of microgrids and smart grids, sustainable development of large-scale building electrical systems can
be realized. The application of these measures and methods will contribute to the sustainable
development of the construction industry.

2. Overview of Large-scale Building Electrical Systems

Large-scale building electrical systems refer to the electrical equipment and systems located in large
commercial buildings, office buildings, hospitals, hotels, sports arenas, and other structures.
Compared to ordinary residential buildings, large-scale buildings have larger electrical system scales
and heavier loads, requiring higher levels of safety, reliability, and energy efficiency.

Large-scale building electrical systems are characterized by diversity and complexity. They
encompass various equipment and systems, such as power supply systems, lighting systems, HVAC
(heating, ventilation, and air conditioning) systems, water supply and drainage systems, security
monitoring systems, among others[3]. These systems need to be comprehensively coordinated and
interconnected to ensure the normal operation and safety of large-scale buildings.

The power supply system serves as the foundation of the electrical system, responsible for introducing
electrical energy from the grid into the building and performing voltage transformation, distribution,
and control as needed. The lighting system provides illumination both inside and outside the building.
The HVAC system regulates the temperature, humidity, and air quality of indoor environments. The
water supply and drainage system are responsible for the supply and drainage of water within the
building. The security monitoring system is used to protect the building and its occupants.

Large-scale building electrical systems typically consume relatively higher amounts of energy,
placing greater emphasis on energy-saving and energy management. Therefore, implementing
energy-saving optimization and sustainable development in large-scale building electrical systems
can achieve energy conservation and environmental protection goals.
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3. Energy Consumption Analysis of Large-scale Building Electrical Systems

3.1 Sources and Distribution of Energy Consumption in Large-scale Building Electrical
Systems

The energy consumption of large-scale building electrical systems mainly comes from lighting
systems, air conditioning systems, elevator systems, and other electrical equipment. Among them,
the lighting system is usually the largest energy-consuming component, followed by the air
conditioning system. These energy consumptions are mainly concentrated in the lighting and air
conditioning intensive areas of the building, such as office areas, meeting rooms, and public areas.

The energy consumption of the lighting system mainly comes from the power and usage time of
lighting fixtures. Efficient lighting equipment and energy-saving lamps can effectively reduce energy
consumption. In addition, reasonable lighting design and usage methods can also reduce energy
consumption. For example, using natural light and intelligent lighting control systems can achieve
lighting energy savings[4].

The energy consumption of the air conditioning system mainly comes from the operation of the
cooling and heating equipment and the energy consumption of air conditioning terminal equipment.
Choosing efficient cooling and heating equipment and air conditioning terminal equipment, and
adjusting temperature and humidity parameters reasonably can reduce energy consumption. In
addition, the use of intelligent control and automation technologies, such as air conditioning energy-
saving control systems and human sensing control systems, can also achieve energy optimization.

The energy consumption of the elevator system mainly comes from the operation and usage of
elevators. The energy consumption of elevators is related to factors such as the number of floors in
the building, the number of passengers, and the frequency of operation. Reducing the frequency of
elevator operation, using energy-efficient elevator equipment, and using energy-saving control
systems can reduce energy consumption.

Other electrical equipment, such as computers, printers, and copiers, also contribute to energy
consumption. Choosing energy-efficient equipment, using them properly, and conducting energy
consumption monitoring and management are effective measures to reduce energy consumption.

3.2 Analysis of Factors Affecting Energy Consumption in Large-scale Building Electrical
Systems

There are many factors that can affect the energy consumption of large-scale building electrical
systems. Firstly, the design and structural characteristics of the building directly affect the energy
consumption of the electrical system. For example, the insulation design of the external walls, the
selection and design of windows, and the orientation of the building will all affect the lighting and air
conditioning requirements inside the building. Rational design of the structure and appearance of the
building to reduce energy consumption is important.

The work patterns and usage conditions of the building also have an impact on the energy
consumption of the electrical system. For example, the operating hours of the building, the density of
personnel, and the usage of equipment will all affect the energy consumption of the electrical system.
The usage patterns and conditions of the building need to be comprehensively considered, and the
functional areas and usage hours of the building need to be planned reasonably, as well as energy
consumption optimization management[5].

The energy efficiency performance and usage modes of the equipment are also important factors
affecting energy consumption. Choosing energy-efficient equipment and adopting reasonable usage
modes can reduce energy consumption. For example, choosing LED lighting fixtures, using energy-
saving air conditioning equipment, and applying intelligent control technologies can effectively
reduce energy consumption.
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3.3 Evaluation Methods and Indicator System for Energy Consumption in Large-scale
Building Electrical Systems

To evaluate the energy consumption of large-scale building electrical systems, two methods can be
used: energy consumption modeling and energy consumption monitoring. Energy consumption
modeling can predict the energy consumption of a building based on its design parameters and usage
conditions. By simulating the operation of the building, energy consumption prediction results can be
obtained to help evaluate the building's energy utilization and energy-saving potential. Energy
consumption monitoring involves real-time monitoring and recording of the energy consumption data
of various electrical equipment inside the building to understand its energy consumption situation.
Techniques such as electric meters, smart meters, and energy consumption monitoring devices can
be used for energy consumption monitoring.

In addition to energy consumption modeling and energy consumption monitoring methods, an
evaluation indicator system can be established to assess the energy consumption of large-scale
building electrical systems. These indicators can include energy consumption intensity, energy
utilization efficiency, lighting system energy efficiency, air conditioning system energy efficiency,
etc. Energy consumption intensity indicators can evaluate the energy consumption level per unit area
of the building. Energy utilization efficiency indicators can evaluate the effectiveness and efficiency
of energy utilization. Energy efficiency indicators for lighting systems and air conditioning systems
can assess their energy-saving effects and energy consumption levels. By establishing a
comprehensive evaluation indicator system, the energy consumption situation of different building
electrical systems can be comprehensively evaluated and compared, providing guidance for energy-
saving optimization and sustainable development[6].

4. Energy-saving Optimization Techniques for Large-scale Building Electrical
Systems

4.1 Energy-saving Management Concepts and Strategies

Energy-saving management concepts refer to the use of advanced technologies and systematic
methods in large-scale building electrical systems to comprehensively improve energy utilization
efficiency and achieve energy-saving goals from the perspectives of overall planning, design,
construction, operation, and management. Key energy-saving management strategies include the
establishment and operation of energy management systems, energy performance assessment and
monitoring, technology and equipment upgrading and refurbishment, fostering energy-saving
awareness, and training of energy management personnel.

The establishment and operation of an energy management system is the core of achieving energy-
saving in large-scale building electrical systems. Establishing an energy management system includes
setting energy-saving goals, formulating energy-saving plans and measures, developing energy
statistics and analysis methods, and establishing energy monitoring and management systems. The
energy management system should be comprehensive, sustainable, and implementable to ensure the
achievement of energy-saving goals.

Energy performance assessment and monitoring involves comprehensive and dynamic monitoring
and assessment of energy consumption in large-scale building electrical systems to identify and solve
problems in a timely manner. Routine energy consumption monitoring and energy performance
assessment can evaluate the actual energy consumption level of the building electrical system,
identify energy consumption hotspots and issues, and propose corresponding energy-saving measures
and improvement plans.

Technology and equipment upgrading and refurbishment are important means to achieve energy-
saving in large-scale building electrical systems. With the advancement of technology and the
updating of technology, a new generation of energy-saving technologies and equipment continue to
emerge. Upgrading and refurbishing equipment, such as replacing efficient lighting fixtures, air
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conditioning equipment, and elevator systems, can significantly reduce energy consumption and
improve energy utilization efficiency.

Fostering energy-saving awareness and training of energy management personnel are the foundation
of achieving energy-saving in large-scale building electrical systems. By organizing training and
promotional activities, the energy-saving awareness of building owners, designers, construction
personnel, and users can be raised, and the concept and technology of energy-saving can be promoted.
In addition, training energy management personnel and improving their energy management and
technical capabilities enable better implementation of energy-saving measures and management
systems.

4.2 Energy-saving Optimization Techniques for Large-scale Building Electrical Systems

Energy-saving optimization and sustainable development are important challenges and tasks in the
current construction industry. Large-scale building electrical systems have large scales, high energy
consumption, and significant environmental impacts. Therefore, implementing energy-saving
optimization measures can not only reduce energy consumption and carbon dioxide emissions but
also improve the sustainability of buildings, protect the environment, and enhance user comfort.

In terms of lighting systems, using LED fixtures is a highly effective energy-saving measure. LED
fixtures have higher energy efficiency, longer lifespans, and better light quality compared to
traditional fluorescent fixtures. Additionally, installing lighting sensors and smart lighting control
systems can automatically adjust lighting brightness and switch lighting devices based on occupancy
and ambient light conditions, achieving precise control and energy-saving effects.

In the air conditioning system, choosing energy-efficient air conditioning equipment can significantly
reduce electricity consumption. For example, using variable frequency air conditioning and efficient
compressors can improve the efficiency of the air conditioning system. Moreover, installing smart
control systems can automatically adjust the operation status and temperature settings of the air
conditioning system based on occupancy and indoor/outdoor temperature changes. Additionally,
utilizing natural ventilation and natural cooling techniques are effective means of saving energy,
reducing the operating time and energy consumption of air conditioning equipment under specific
conditions.

The elevator and escalator systems also play important roles in the energy consumption of large-scale
buildings. Adopting energy-saving elevator technologies, such as variable frequency speed regulation
and energy recovery devices, can reduce elevator energy consumption. Furthermore, optimizing the
scheduling and operation strategies of elevators and escalators based on factors such as pedestrian
flow, time, and floor distribution can reduce energy consumption and improve efficiency. Regular
maintenance and inspection of elevator and escalator equipment are also crucial measures to ensure
their operational efficiency and energy efficiency.

Power load management and optimization are also key to achieving energy-saving optimization in
large-scale building electrical systems. Through demand-side management, rational arrangements for
electricity usage can be made to avoid concentrated electricity consumption during peak periods,
reducing the burden on the power grid. By adopting power load balance technology and smart power
management systems, electricity load can be automatically adjusted based on electricity supply and
demand as well as electricity prices, achieving optimized power distribution. This not only improves
power supply and demand balance but also reduces power waste and costs.

The application of new energy technologies is also an important approach to promote energy-saving
optimization and sustainable development in large-scale building electrical systems. Solar
photovoltaic systems convert solar energy into electricity, reducing reliance on traditional energy
sources. Wind power generation utilizes wind energy to provide renewable energy for large-scale
buildings. Microgrids and smart grids connect electrical systems within buildings, enabling shared
power and flexible scheduling, improving energy reliability and stability. Energy storage
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technologies can store electricity to balance energy supply and demand, reduce peak-valley
differences in electricity, and improve energy utilization efficiency.

5. Sustainable Development of Large-scale Building Electrical Systems

5.1 Concept and Principles of Sustainable Development

Sustainable development refers to meeting current needs without compromising the ability of future
generations to meet their own needs. In the context of large-scale building electrical systems, the
principles of sustainable development include environmental friendliness, efficient resource
utilization, social equity, and economic sustainability.

Firstly, environmental friendliness is one of the core principles of achieving sustainable development.
Large-scale building electrical systems should minimize their adverse impact on the environment by
adopting clean energy and low-carbon technologies to reduce carbon emissions and pollutant
emissions. By selecting efficient lighting fixtures, optimizing HVAC systems, and utilizing
renewable energy technologies such as solar photovoltaics and wind power, energy consumption and
negative environmental impacts can be reduced.

Secondly, efficient resource utilization is another important principle. Large-scale building electrical
systems should improve energy utilization efficiency through energy-saving measures and optimized
energy management. Key measures to enhance resource utilization efficiency include selecting
efficient equipment, applying intelligent control systems, and regularly maintaining equipment.
Furthermore, the use of energy storage technologies and load balancing techniques can enable more
flexible energy utilization and reduce energy waste.

Social equity is another important principle. Large-scale building electrical systems should consider
social welfare and public interests. It should ensure equitable energy supply, not only meeting the
electricity needs within the building but also considering the interests of surrounding communities
and residents. Therefore, rational power load arrangement, optimized power distribution, and
attention to energy security and stability are important considerations for achieving social equity.

Lastly, economic sustainability is an essential component of sustainable development. Large-scale
building electrical systems should maintain stable economic growth and sustainable operation while
reducing environmental impacts. This can be achieved through sound investment and operation
management, ensuring the long-term reliability and economic benefits of the electrical systems.
Economic factors related to energy costs, operational costs, and maintenance costs should also be
taken into account to ensure the economic sustainability of the electrical systems.

In summary, the sustainable development of large-scale building electrical systems requires
adherence to the principles of environmental friendliness, efficient resource utilization, social equity,
and economic sustainability. By adopting clean energy, energy-saving technologies, and intelligent
control systems, optimizing energy management and power loads, energy optimization and
sustainable development of electrical systems can be achieved. Additionally, cooperation and joint
efforts from various stakeholders, including architects, engineers, building owners, and regulatory
bodies, are crucial for promoting the sustainable development of large-scale building electrical
systems.

5.2 Assessment Methods and Indicator System for the Sustainable Development of Large-
scale Building Electrical Systems

Assessing the sustainable development performance of large-scale building electrical systems
requires considering multiple aspects and using various assessment methods and indicators.
Environmental impact assessment evaluates the system's impact on the environment, including
energy consumption, carbon emissions, and water resource utilization. Resource utilization efficiency
assessment evaluates the system's efficiency in using energy and other resources, including the types
of energy used, energy utilization efficiency, and resource waste. Social and economic benefit
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assessment evaluates the system's contributions to social and economic aspects, including
employment opportunities, economic benefits, and social welfare.

To comprehensively assess the sustainable development performance of large-scale building
electrical systems, a comprehensive indicator system can be established. This indicator system should
consider indicators from environmental impact, resource utilization efficiency, social equity, and
economic sustainability. Different weights can be assigned to different indicators based on their
importance, and the scores of each indicator can be combined to calculate the system's sustainable
development score. This comprehensive indicator system can help assessors gain a comprehensive
understanding of the sustainable development performance of large-scale building electrical systems
and provide guidance for improvement and optimization.

5.3 Carbon Emissions and Carbon Neutrality Technologies for Large-scale Building Electrical
Systems

To reduce carbon emissions from large-scale building electrical systems, various measures can be
taken. Firstly, increasing the proportion of clean energy is key. By installing solar panels or wind
generators, clean energy devices can reduce reliance on traditional fossil fuels and thus reduce carbon
emissions. Additionally, optimizing the energy supply structure, such as adopting low-carbon energy
supply methods, further reduces carbon emissions. Secondly, energy management and control are
essential measures to reduce carbon emissions. By using intelligent energy management systems,
real-time optimization control can be applied to large-scale building electrical systems, improving
energy utilization efficiency, reducing energy consumption, and carbon emissions. This can be
achieved by adjusting equipment operating times, optimizing equipment efficiency, and improving
energy utilization methods.

Lastly, carbon neutrality technologies are important means to reduce carbon emissions from large-
scale building electrical systems. Carbon neutrality refers to achieving net zero carbon emissions
through reducing carbon emissions and increasing carbon absorption. This can be achieved through
carbon capture and storage technologies, bioenergy, and carbon utilization. Carbon capture and
storage technologies capture and store carbon dioxide gas underground or in other storage facilities,
avoiding its release into the atmosphere and thus reducing carbon emissions. Bioenergy involves
using plants and organic materials to generate energy, and the carbon dioxide absorbed during their
growth offsets the system's carbon emissions. Carbon utilization involves converting carbon dioxide
into valuable chemicals or materials through chemical reactions, realizing carbon recycling and
utilization.

5.4 Utilization of Renewable Energy and Energy Storage Technologies in Large-scale Building
Electrical Systems

To achieve the sustainable development of large-scale building electrical systems, the utilization of
renewable energy is crucial. Here are some renewable energy utilization and energy storage
technologies that can help achieve the sustainable development of large-scale building electrical
systems.

Solar energy utilization is a common method of utilizing renewable energy. By installing solar
photovoltaic systems, solar energy can be converted into electricity to power large-scale building
electrical systems. Solar panels can be installed on roofs, facades, parking lots, and other locations to
maximize the utilization of solar energy resources.

Wind energy utilization is another commonly used method of utilizing renewable energy. By
installing wind turbines, wind energy can be converted into electricity. Suitable geographical
locations can be chosen to install wind turbines around or on the roofs of large-scale buildings to
maximize the utilization of wind energy resources.

Bioenergy utilization is also an important method of utilizing renewable energy. Biomass energy and
bio-waste can be used for electricity generation or heating purposes. By using biomass generators and
biomass boilers, bioenergy can be converted into useful forms of energy.
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To address the intermittency and instability of renewable energy, energy storage technologies are
essential. Commonly used energy storage technologies include battery energy storage, compressed
air energy storage, and pumped hydro storage. These technologies help store the electricity generated
from renewable energy for use when needed, enhancing energy utilization efficiency.

Through the utilization of renewable energy and energy storage technologies mentioned above, large-
scale building electrical systems can effectively utilize renewable energy, reduce reliance on
traditional energy sources, reduce carbon emissions, and promote sustainable development.

6. Empirical Analysis and Case Study

In order to conduct in-depth research on energy-saving optimization and sustainable development of
large-scale building electrical systems, empirical analysis methods and data collection are needed.
Field investigations and data collection and analysis are commonly used methods that can provide
insights into the energy utilization, equipment usage, and energy management measures of electrical
systems. Building models and simulations are another empirical analysis method, which can simulate
the operation of the system to evaluate the effectiveness of different energy-saving measures and
optimize energy utilization. Literature review is also an important method to collect relevant
information and research reports, providing valuable support and reference for the study.

During the empirical analysis process, methods such as energy audit, energy model establishment and
simulation, and data analysis and optimization can be employed. Energy audit involves collecting
data on energy utilization and consumption, analyzing energy waste and inefficiency, and identifying
energy-saving potential and improvement opportunities in the system. The establishment of energy
models and simulation analysis can evaluate the effectiveness and potential of different energy-saving
measures by simulating the operation process of the system. Data analysis and optimization can utilize
the collected data for statistical analysis, identifying key aspects of energy utilization and proposing
corresponding optimization measures. These empirical analysis methods provide powerful tools and
approaches for understanding the energy-saving potential and optimization opportunities of large-
scale building electrical systems.

Through empirical analysis and data collection, it is possible to conduct in-depth research on energy-
saving optimization and sustainable development of large-scale building electrical systems, and
propose corresponding solutions and measures. These research findings can provide scientific basis
and guidance for the sustainable development of large-scale building electrical systems, further
promoting the development of sustainable cities.

7. Policies and Management Strategies for Large-scale Building Electrical
Systems

The energy optimization and sustainable development of large-scale building electrical systems are
important topics in today's society. With the increasing scarcity of global energy resources and the
growing environmental issues, energy efficiency and sustainable development of large-scale building
electrical systems have become a focal point of attention. In this context, it is crucial to formulate and
implement relevant policies and management strategies.

Firstly, for the energy optimization and sustainable development of large-scale building electrical
systems, it is necessary to establish energy laws and regulations. These regulations should clearly
define the goals and requirements for energy efficiency and sustainable development of large-scale
building electrical systems, providing legal protection and guidance for energy conservation and
sustainable development. Through the formulation of laws and regulations, energy utilization,
equipment operation, and management of large-scale building electrical systems can be promoted to
achieve energy conservation and sustainable development.

Secondly, it is essential to establish a sound energy planning and management system, which includes
the development of energy plans, energy reserves, and energy supervision. Energy planning can
rationalize the supply and utilization of energy based on the energy demands and development needs
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of large-scale building electrical systems. Energy reserves can provide energy security for large-scale
building electrical systems in emergency situations. Energy supervision can ensure the rational and
efficient utilization of energy in large-scale building electrical systems, promoting the achievement
of energy conservation and sustainable development goals.

In addition, the development of related energy management standards and certification systems is
also an important measure to achieve energy management and sustainable development of large-scale
building electrical systems. These standards and certification systems can promote the
implementation of energy-saving measures, improve energy utilization efficiency, and reduce energy
consumption in large-scale building electrical systems. Moreover, these standards and certification
systems can provide benchmarks and evaluation methods for the sustainable development of large-
scale building electrical systems, ensuring their positive contributions to environmental protection
and social responsibility.

In terms of implementing energy management strategies, various approaches can be taken to achieve
energy optimization in large-scale building electrical systems. Firstly, establishing an energy
monitoring system is crucial. Real-time monitoring of energy consumption in large-scale building
electrical systems, coupled with data analysis and evaluation, can identify energy waste and
inefficiency, providing data support for energy optimization. Secondly, energy retrofitting and
technological upgrades are important strategies for energy management. By retrofitting and
upgrading equipment and systems in large-scale building electrical systems, energy utilization
efficiency can be improved and energy consumption can be reduced. For example, the adoption of
efficient energy-saving equipment, optimization of building layout and design, and improvement of
the operation and control of electrical systems can effectively lower energy consumption.
Furthermore, enhancing energy conservation awareness training for personnel working with large-
scale building electrical systems is crucial. By increasing their understanding and awareness of energy
conservation and cultivating energy-efficient habits, significant improvements in energy conservation
can be achieved. Lastly, the establishment of intelligent energy management systems is an important
means to achieve energy management. Through optimized control with intelligent energy
management systems, the best possible energy utilization in large-scale building electrical systems
can be realized, resulting in reduced energy consumption.

In terms of sustainable development management strategies, various approaches can be taken to
achieve sustainable development goals in large-scale building electrical systems. Firstly, it is crucial
to establish environmental management and protection systems. Large-scale building electrical
systems should establish and implement environmental management systems to minimize adverse
environmental impacts during construction and operation, ensuring ecological protection. Secondly,
strengthening social responsibility and public participation is an important measure for achieving
sustainable development. Large-scale building electrical systems should actively fulfill social
responsibilities, participate in public welfare undertakings, and increase public recognition and
engagement in sustainable development efforts. Moreover, economic sustainable development is also
an important management strategy. By properly planning and managing the economic operation of
large-scale building electrical systems, sustainable development can be achieved at all levels of the
industry chain, resulting in win-win situations for economic and social benefits. Lastly, fostering
innovation and technological research and development are crucial for driving sustainable
development of large-scale building electrical systems. Large-scale building electrical systems should
actively promote technological innovation and research and development, exploring more
environmentally friendly and efficient sustainable development technologies.

8. Summary and outlook

The energy optimization and sustainable development of large-scale electrical systems in buildings
are urgent issues that society needs to pay attention to. In order to achieve sustainable development
goals, it is necessary to formulate and implement relevant policies and management strategies.
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Firstly, energy laws and regulations should be enacted to clarify the energy-saving and sustainable
development goals and requirements of large-scale electrical systems in buildings. Through the
formulation of laws and regulations, the energy utilization and management of large-scale electrical
systems in buildings can be promoted to achieve energy-saving and sustainable development.

Secondly, establish a sound energy planning and management system, including energy planning,
energy reserves, and energy supervision. Energy planning can reasonably plan supply and demand,
energy reserves provide emergency guarantees, and energy supervision ensures reasonable and
efficient energy utilization.

In addition, energy management standards and certification systems should be established to promote
the implementation of energy-saving measures in large-scale electrical systems in buildings. These
standards and certification systems provide guidance for energy utilization and provide assessment
and benchmarks for sustainable development.

In terms of energy-saving management, establishing an energy monitoring system is crucial. By
monitoring energy consumption in real time, waste and inefficiencies can be identified. Energy-
saving transformations and technological upgrades can be carried out to improve energy utilization
efficiency. Strengthen energy-saving awareness training to promote energy-saving behaviors.
Establish an intelligent energy management system to reduce energy consumption.

In terms of sustainable development management, environmental management and protection
systems should be formulated to reduce adverse impacts. Strengthen social responsibility and public
participation to increase public recognition and involvement. Achieve economic sustainability by
planning and managing economic operations. Strengthen innovation and technological research and
development to promote the application of sustainable development technologies.

In summary, the energy optimization and sustainable development of large-scale electrical systems
in buildings require the support of policies and management strategies. By setting clear goals and
requirements, establishing effective regulatory systems, formulating energy management standards,
implementing energy-saving measures and technological innovations, the development of large-scale
electrical systems in buildings can be promoted towards energy-saving and sustainability. This will
contribute to the realization of sustainable urban construction.
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