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  Abstract 
The safety management of water treatment operation projects is a crucial aspect of 
ensuring the stable operation of water supply systems. As a scientific management 
method, the PDCA cycle has significant applications in the safety management of 
water treatment operation projects. This review paper aims to provide a comprehen-
sive overview of the application of the PDCA cycle in water treatment operation 
projects, analyzing its advantages and effects. Through field research and case anal-
ysis, this study summarizes the implementation strategies and key points of the 
PDCA cycle in the safety management of water treatment operation projects. The 
findings of this study provide valuable references for further research and practical 
applications in this field. In conclusion, the PDCA cycle has extensive applications 
in the safety management of water treatment operation projects. By cycling through 
the stages of planning, implementation, checking, and acting, organizations can 
achieve continuous improvement in safety management measures, enhanced safety 
performance, decreased accident rates, and optimized resource utilization. How-
ever, it is crucial to consider the specific characteristics and actual conditions of 
each project when implementing the PDCA cycle. It should be applied flexibly to 
ensure the effectiveness and sustainability of safety management. It is hoped that 
the research findings presented in this review paper will serve as a reference for 
further development and improvement of safety management in water treatment 
operation projects, thereby promoting advancements in this field. 
 
Keywords 
Water Treatment Operations Program, Safety Management, PDCA Cycle Method, 
Implementation Strategies, Key Points 

 
1. Introduction 

The safety management of water treatment operation projects is a crucial aspect of ensuring the safe and stable opera-
tion of water supply systems. With the development of society and the increasing attention to water resource quality and 
water demand, safety management in water treatment operation projects has become increasingly important. The PDCA 
cycle, as a scientific management method, has achieved success and has been widely applied in various fields. This review 
paper will provide a comprehensive overview of the application of the PDCA cycle in water treatment operation projects, 
and analyze its effectiveness in improving safety management, reducing accident rates, and optimizing resource utilization. 

2. Overview of the PDCA Cycle 
The PDCA cycle, which stands for Plan, Do, Check, and Act, is a management method for continuous improvement. 

It involves a repetitive process of evaluating and enhancing systems to achieve continuous enhancement and improved 
efficiency of goals and objectives. 
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2.1 Planning stage 

The planning phase of the PDCA cycle is the first stage. In this phase, the team establishes clear goals and strategies 
to provide direction and guidance for subsequent work. During the planning phase, several key elements need to be con-
sidered and implemented: (1) Goal setting: In the planning phase, the team needs to clearly determine the goals to be 
achieved. These goals can be quality objectives, safety objectives, performance objectives, etc., depending on the specific 
application scenario. The goals should be specific, achievable, and measurable. (2) Strategy formulation: Formulating 
appropriate strategies to achieve the goals is a key task in the planning phase. The strategies should consider the specific 
circumstances of the organization or project and include clear action plans and resource allocation [1]. (3) Resource 
allocation: Sufficient resource allocation is a prerequisite for achieving the goals. This includes personnel, technology, 
equipment, materials, etc. Resource allocation should be properly planned and arranged according to the requirements of 
the goals and strategies. (4) Risk assessment: In the planning phase, the team needs to assess the potential risks and 
develop corresponding response measures. Risk assessment can help the team identify and address potential issues in 
advance, ensuring the smooth progress of the project or organization. Once the planning phase is completed, the team can 
move on to the next stage of the PDCA cycle - the implementation phase. They will execute the work based on the goals 
and strategies defined in the plan and continuously monitor and improve. The goals and strategies in the planning phase 
will provide guidance and a basis for action in the implementation phase, ensuring that the project or organization stays 
on the right track. 

2.2 The implementation phase 

The implementation phase is the second stage of the PDCA cycle and is the stage where the goals and strategies estab-
lished in the planning phase are translated into actual actions. In the implementation phase, the team needs to execute the 
tasks and action plans outlined in the plan, promoting the implementation of safety management work. The key focus in 
the implementation phase is to effectively implement safety management according to the predetermined plan and strat-
egies. The team needs to carry out the designated tasks in the plan, such as equipment maintenance, implementing oper-
ating procedures, and control measures. At the same time, the team also needs to ensure that the corresponding resources, 
such as personnel, equipment, and materials, are allocated and utilized according to the requirements of the plan. During 
the execution process, the team must strictly adhere to safety standards and regulations to ensure that work is conducted 
by best practices and safety requirements. Additionally, training and education play an important role in the implementa-
tion phase. The team needs to provide necessary safety training for relevant personnel to enhance their safety awareness 
and operational skills, enabling them to correctly respond to various potential safety risks and accidents. Training can 
include safety operation training, accident emergency training, etc [2]. Through training and education, the team can 
improve the overall safety competency of the team and enhance their capabilities and performance in the implementation 
phase. Furthermore, establishing appropriate systems and processes is crucial for safety management in the implementa-
tion phase. The team needs to establish and improve relevant safety systems, processes, and regulations to clarify the 
requirements and responsibilities of safety management, standardize work processes, and establish operating procedures. 
The establishment of systems and processes helps to strengthen management, create an orderly work environment, and 
ensure the implementation and execution of safety management measures. In the implementation phase, the team needs 
to integrate resources, train personnel, and establish systems and processes to ensure the smooth implementation of safety 
management. Through actions such as implementing plans, conducting training, and establishing systems and processes, 
the team can effectively promote the safety management work of the project or organization, reduce the risk of accidents, 
and establish a solid foundation for subsequent check and action phases. 

2.3 The inspection phase 

The inspection phase is the third stage of the PDCA cycle. Its main purpose is to evaluate and inspect the results of the 
implementation phase to verify the effectiveness of safety management measures and the achievement of objectives. In 
the inspection phase, data and information relevant to the safety management work in the implementation phase need to 
be collected. This includes recording accident occurrences, maintaining operational data of equipment, assessing person-
nel's safety awareness, etc. By analyzing this data, the team can understand whether there were any abnormal situations, 
potential risks, and issues during the implementation phase and whether the achieved objectives align with expectations. 
Additionally, the inspection phase includes site inspections and safety audits. The team needs to conduct on-site inspec-
tions, observe the safety conditions at the work site, identify unsafe behaviors or environments, and take corrective and 
improvement measures promptly. Safety audits involve checking the safety management systems, processes, and operat-
ing procedures to ensure compliance with regulatory requirements and best practices and their effective support for the 
implementation of safety management. In the inspection phase, the team also needs to compare the actual situation with 
the expected objectives and determine whether further improvements are necessary. If problems or deficiencies are 
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identified, the team needs to take corrective measures promptly and revise plans and strategies to improve the effective-
ness of safety management. This may include modifying operating procedures, strengthening training and education, 
adjusting resource allocation, etc. In summary, the inspection phase is a critical stage for evaluating and inspecting the 
effectiveness of safety management implementation [3]. Through data analysis, on-site inspections, safety audits, and 
other means, the team can gain a comprehensive understanding of the actual situation of safety management and identify 
existing problems and potential risks. By comparing the actual situation with the expected objectives, the team can take 
timely corrective actions and improvements to further enhance the effectiveness and level of safety management. 

2.4 The action phase 

The action phase is the stage where appropriate actions are taken for continuous improvement based on the results of 
the inspection phase. In the context of safety management in a water treatment operation project, the action phase includes 
revising and optimizing safety management measures based on inspection results, strengthening training measures, and 
taking corrective actions. The key in the action phase is to provide timely feedback and improvements to maintain the 
dynamic nature of safety management. 

3. Application of PDCA Cycle Method in Safety Management of Water Treatment Operation 
Project 

The PDCA cycle method has been widely used in the safety management of water treatment operation projects and has 
achieved remarkable results. In this section, the application of the PDCA cycle method in the safety management of water 
treatment operation projects will be discussed. 

3.1 The Application of the Planning Phase 

In the context of safety management in a water treatment operation project, the planning phase of the PDCA cycle has 
significant application value. The following are the applications of the planning phase in the safety management of water 
treatment operation projects: (1) Establishing safety management goals and strategies: In the planning phase, the team 
needs to define the safety management goals of the water treatment operation project and develop strategies to achieve 
these goals. For example, ensuring water quality safety, reducing accident rates, improving personnel's safety awareness, 
etc., can all be considered safety management goals. Reasonable strategies can be formulated based on these goals, such 
as developing safety operating procedures, establishing safety training plans, etc. (2) Resource allocation and responsi-
bility assignment: In the planning phase, the team needs to allocate resources and assign responsibilities. Adequate human, 
material, and financial resources are required to support safety management work in the water treatment operation project. 
Ensuring sufficient resources for safety management and clearly defining the responsibilities and authorities of the rele-
vant personnel provide support for subsequent implementation and inspection. (3) Developing preventive measures and 
emergency response plans: In the planning phase, the team needs to develop preventive measures and emergency response 
plans to address potential safety risks and emergencies. Preventive measures may include regular equipment inspections 
and maintenance, establishment of standard operating procedures, etc., to prevent accidents from occurring. Emergency 
response plans should include procedures and guidelines for responding to emergencies, ensuring timely and effective 
actions in emergencies. (4) Determining evaluation indicators and monitoring methods: In the planning phase, the team 
needs to determine evaluation indicators and monitoring methods to assess the effectiveness and progress of safety man-
agement. Evaluation indicators can include accident rates, coverage of safety training, etc., while monitoring methods can 
include data recording, safety inspections, etc. This helps to periodically review and evaluate the implementation of safety 
management and provide feedback for subsequent improvements [4]. In the safety management of water treatment oper-
ation projects, the application of the planning phase lays the foundation for establishing safety management goals and 
guiding subsequent work. Through reasonable goal setting, resource allocation, development of preventive measures, and 
emergency response plans, clear direction and requirements can be provided for subsequent implementation, inspection, 
and action. Therefore, in the safety management of water treatment operation projects, a comprehensive understanding 
and application of the planning phase of the PDCA cycle is a crucial step in ensuring the effectiveness of safety manage-
ment. 

3.2 The application of the implementation phase 

In the context of safety management in a water treatment operation project, the implementation phase of the PDCA 
cycle has crucial application value. The implementation phase involves translating the goals and strategies determined in 
the planning phase into practical actions. It includes executing plans, ensuring the implementation of safety management 
work, providing training, and establishing relevant systems and processes. In the implementation phase, the focus is on 
effectively implementing safety management according to the predetermined plans and strategies. Firstly, the team needs 
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to carry out the tasks and action plans listed in the plan, such as conducting equipment maintenance, implementing oper-
ating procedures, and control measures. At the same time, the team needs to ensure the availability of necessary resources, 
such as personnel, equipment, and materials, and allocate and utilize them according to the plan's requirements. During 
the execution process, the team needs to strictly adhere to safety standards and regulations to ensure that work is carried 
out according to best practices and safety requirements. Additionally, training and education are also essential tasks in 
the implementation phase. The team needs to provide necessary safety training for relevant personnel, enhancing their 
safety awareness and operational skills, and enabling them to respond correctly to various potential safety risks and acci-
dents. Training can include safety operation training, accident emergency training, and more. Through training and edu-
cation, the team can enhance the safety literacy of the entire workforce and improve their abilities and performance in the 
implementation phase. Establishing appropriate systems and processes is crucial for safety management in the implemen-
tation phase. The team needs to establish and improve relevant safety systems, processes, and regulations. This includes 
clarifying the requirements and responsibilities of safety management, as well as standardizing workflows and operating 
procedures. The establishment of systems and processes helps to strengthen management, create an orderly working en-
vironment, and ensure the implementation and execution of various safety management measures. 

3.3 The application of the inspection phase 

In the context of safety management in a water treatment operation project, the inspection phase of the PDCA cycle 
plays a crucial role. The inspection phase involves evaluating and examining the results of the implementation phase to 
verify the effectiveness of safety management measures and the attainment of objectives. In the inspection phase, the 
team needs to collect and analyze relevant data and information to assess the effectiveness and progress of safety man-
agement. This includes recording incidents, maintaining operational data of equipment, and evaluating personnel's safety 
awareness. By analyzing this data, the team can understand if any abnormalities, potential risks, or issues occurred during 
the implementation phase, and whether the achieved objectives align with expectations. In addition to analyzing data and 
information, the team can conduct on-site inspections, safety audits, and other forms of inspections. Through on-site 
inspections, the team can directly observe the safety conditions of the work environment, identify any unsafe behaviors 
or conditions, and take immediate corrective actions. Safety audits involve examining safety management systems, pro-
cesses, and operating procedures to ensure compliance with regulatory requirements and best practices, while effectively 
supporting the implementation of safety management. During the inspection phase, the team also needs to compare the 
gap between the actual situation and the expected objectives and determine if further improvements are necessary. If any 
issues or shortcomings are discovered, the team needs to take prompt corrective measures, and revise plans and strategies 
to enhance the effectiveness of safety management. This may involve modifying operating procedures, strengthening 
training and education, adjusting resource allocation, and more. In summary, the inspection phase is a critical stage for 
evaluating and examining the effectiveness of safety management. Through data analysis, on-site inspections, safety au-
dits, and other means, the team can comprehensively understand the actual situation of safety management and identify 
existing issues and potential risks. By comparing the gap between the actual situation and the expected objectives, the 
team can promptly correct and improve, further enhancing the effectiveness and level of safety management [5].  

3.4 The application of the action phase 

In the context of safety management in a water treatment operation project, the action phase of the PDCA cycle is the 
stage where corresponding actions are taken based on the evaluation results from the inspection phase. The main objective 
of the action phase is to take necessary corrective measures and continuous improvement initiatives based on the feedback 
information from the inspection phase to enhance the effectiveness and efficiency of safety management. Based on the 
evaluation results from the inspection phase, if any issues, potential risks, or shortcomings are identified, the team needs 
to take action. This may include the following aspects: (1) Development of corrective measures: The team formulates 
appropriate corrective measures based on the nature and severity of the issues. For example, if non-standard operating 
procedures are identified, they can be updated and revised; if equipment poses safety hazards, timely repairs or replace-
ments can be carried out; if an incident occurs, an investigation can be conducted, and measures can be implemented to 
prevent similar incidents from happening again. (2) Implementation of continuous improvement initiatives: The team 
should actively implement continuous improvement initiatives to enhance the effectiveness and efficiency of safety man-
agement. This may include strengthening training and education to enhance employees' safety awareness and operational 
skills; improving safety management systems and processes to align with actual conditions and best practices; promoting 
technological innovations and introducing new safety management tools and techniques. (3) Monitoring and tracking 
improvement results: The team needs to establish appropriate monitoring mechanisms to regularly track and evaluate the 
results of improvements. By collecting and analyzing relevant data and information, the team can understand the effec-
tiveness of improvement measures and the progress of continuous improvement. If necessary, adjustments and optimiza-
tions can be made to the corrective measures in the action phase to ensure the continuous enhancement of safety 
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management effectiveness. In the action phase, the team needs to maintain a proactive attitude and a spirit of continuous 
improvement. Transforming the feedback information from the inspection phase into specific actions, implementing cor-
rective measures, and carrying out continuous improvement initiatives are crucial steps in achieving continuous improve-
ment in safety management. Through continuous feedback, improvement, and optimization, safety management in the 
water treatment operation project will continuously improve to ensure water quality safety and personnel safety. 

4. Conclusion 
This review paper provides a summary and analysis of the application of the PDCA (Plan-Do-Check-Act) cycle in the 

safety management of water treatment operation projects. By implementing the PDCA cycle, it is possible to enhance 
safety management efficiency, reduce accident rates, and optimize resource utilization. Through the continuous cycle of 
planning, implementing, checking, and taking action, safety management measures can be continuously improved and 
refined to ensure the safe and stable operation of water supply systems. 
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