MODULE-3
WORKING IN ACCORDANCE WITH QUALITY MANAGEMENT SYSTEM DOCUMENTS
QUALITY MANAGEMENT SYSTEM
Quality Management Systems (QMS) are systems that help organizations improve their processes, increase customer satisfaction, and ensure continuous improvement. There are different QMS standards for various operations and productions.
Types of Quality Management Systems:
1- ISO 9001
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I can provide more information about ISO 9001. ISO 9001 is a standard developed by the International Organization for Standardization (ISO) that enables businesses to establish an effective Quality Management System (QMS). Here are the main components and key points of ISO 9001:
Main Components of ISO 9001:

1- Quality Policy:
· A policy that states the organization’s commitment and goals regarding quality is created.
· This policy requires all employees to be trained and to act according to the standards needed for quality.
2- Processes and Procedures:
· Standard processes and procedures are established to help the organization achieve its goals.
· These processes are used to ensure the quality of the organization’s services and products.
3- Document Control:
· The organization controls its documents (headers, records, electronic files) and ensures their accuracy, appropriateness, and accessibility.
· Document control ensures that processes are consistent and controllable.
4- Resource Management:
· The organization manages its human resources, infrastructure, and work environment.
· Resource management ensures the provision of necessary resources to achieve quality objectives.
5- Product Realization:
· Managing all steps from product or service design to development.
· This process ensures that products and services are produced in accordance with customer requirements.
6- Measurement, Analysis, and Improvement:
· Measuring, analyzing, and taking necessary improvement actions on quality performance.
· This process encourages a culture of continuous improvement and helps the organization meet its quality goals.
Fundamental Principles of ISO 9001:
1. Customer Focus: Improving service quality by prioritizing customer needs and expectations.
2. Process Approach: Standardizing business processes and increasing efficiency.
3. Continuous Improvement: Continuously reviewing existing processes and evaluating improvement opportunities.
4. Evidence-based Decision Making: Decisions should be supported by data and indicators.
5. Relationship Management: Establishing healthy relationships with business partners and other stakeholders.
ISO 9001 Certification Process:
The ISO 9001 certification process consists of a series of steps shaped according to the organization’s compliance with the quality management system requirements. These steps help the organization establish a QMS conforming to ISO 9001 standards. The certification process generally includes:
1. Preparation: Assessing whether the organization complies with ISO 9001 standards and making necessary changes.
2. Implementation: Establishing and implementing a QMS in accordance with ISO 9001 standards.
3. Review: An audit conducted by an auditor authorized by ISO to review the organization’s QMS.
4. Certification: If the audit results are positive, the organization receives the ISO 9001 certificate.
ISO 9001 provides a comprehensive guide for organizations to increase customer satisfaction, standardize processes, and adopt a culture of continuous improvement.
2- ISO14001
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ISO 14001 is a standard developed by the International Organization for Standardization (ISO) that enables organizations to establish Environmental Management Systems (EMS). It helps organizations continuously improve their environmental performance and reduce their environmental impacts (3.1).


Key Components of ISO 14001
1. Environmental Policy:
· A policy is created that defines the organization's environmental objectives and commitments.
· This policy requires all employees to understand and implement their environmental responsibilities (3.2).
1. Processes and Procedures:
· Standard processes and procedures are established to help the organization achieve its environmental objectives.
· These processes assist in reducing the environmental impact of the organization’s products and services.
3. Document Control:
· The organization controls its documents (headings, records, electronic files) and ensures their accuracy, suitability, and accessibility.
· Document control ensures that the organization’s processes are consistent and controllable.
4. Resource Management:
· The organization manages human resources, infrastructure, and the working environment.
· Resource management ensures that the necessary resources are provided to achieve environmental objectives.
5. Product Realization:
· Managing all steps from product or service design to development.
· This process ensures products and services are produced in accordance with customer requirements.
6. Measurement, Analysis, and Improvement:
· Measuring, analyzing, and taking necessary improvement actions on environmental performance.
· This process encourages a culture of continuous improvement and helps the organization reach its environmental goals.
Fundamental Principles of ISO 14001
1. Customer Focus: Improving service quality by prioritizing customer needs and expectations.
2. Process Management: Standardizing business processes and increasing efficiency.
3. Continuous Improvement: Continuously reviewing existing processes and evaluating improvement opportunities.
4. Evidence-based Decision Making: Decisions should be supported by data and indicators.
5. Relationship Management: Establishing healthy relationships with business partners and other stakeholders.

ISO 14001 Certification Process
The ISO 14001 certification process consists of a series of steps designed according to the organization’s compliance with environmental management system requirements. These steps help the organization establish an EMS that complies with ISO 14001 standards. The certification process generally includes:
1. Preparation: Assessing whether the organization complies with ISO 14001 standards and making necessary changes.
2. Implementation: Establishing and implementing an EMS in accordance with ISO 14001 standards.
3. Review: An audit conducted by an auditor authorized by ISO to review the organization’s EMS.
4. Certification: If the audit results are positive, the organization receives the ISO 14001 certificate.
ISO 14001 helps organizations improve their environmental performance and fulfill their environmental responsibilities.
3- ISO 45001
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ISO 45001 is a standard developed by the International Organization for Standardization (ISO) that enables organizations to establish Occupational Health and Safety (OH&S) management systems. It aims to help organizations adopt a systematic approach to protect the health and safety of employees. Below are the key components and important points of ISO 45001 (3.3):
Key Components of ISO 45001
1- Scope:
· ISO 45001 applies to organizations of all sizes and defines their responsibilities regarding occupational health and safety (3.4).
2- Normative References:
· ISO 45001 includes normative references to ensure compatibility with other ISO standards and existing OH&S management systems.
3- Terms and Definitions:
· The standard explains the terms and definitions used.
4- Context of the Organization:
· Processes for gathering and evaluating information about the organization’s internal and external factors.
5- Leadership and Worker Participation:
· Requires leaders to commit to OH&S policies and objectives and mandates active participation of workers in these processes.
6- Planning:
· Processes and procedures for setting OH&S objectives, assessing risks, and planning necessary actions.
7- Support:
· Ensuring and managing resources that support the OH&S management system.
8- Operation:
· Processes and procedures needed to implement and maintain the OH&S management system continuously.
9- Performance Evaluation:
· Processes and procedures to assess OH&S performance and take necessary improvement actions.
10- Improvement:
· Processes and procedures aimed at continually improving OH&S performance.
Fundamental Principles of ISO 45001
1. Customer Focus: Improving service quality by prioritizing customer needs and expectations.
2. Process Management: Standardizing business processes and increasing efficiency.
3. Continuous Improvement: Continuously reviewing existing processes and evaluating improvement opportunities.
4. Evidence-Based Decision Making: Decisions should be supported by data and indicators.
5. Relationship Management: Establishing healthy relationships with business partners and other relevant parties.
ISO 45001 Certification Process
The ISO 45001 certification process consists of a series of steps designed to ensure the organization’s OH&S management system meets the standard requirements. The certification process typically includes:
1. Preparation: Evaluating whether the organization complies with ISO 45001 and making necessary adjustments.
2. Implementation: Establishing and implementing an OH&S management system according to ISO 45001 standards.
3. Audit: A review conducted by an auditor authorized by ISO on the organization’s OH&S management system.
4. Certification: If the audit results are positive, the organization receives the ISO 45001 certificate.
ISO 45001 helps organizations adopt a systematic approach to protect the health and safety of employees.






4- ISO 27001
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ISO 27001 is a standard developed by the International Organization for Standardization (ISO) and the International Electrotechnical Commission (IEC) that enables organizations to establish Information Security Management Systems (ISMS). It guides organizations to manage information security systematically and efficiently. (3.5)
Key Components and Important Points of ISO 27001

Key Components of ISO 27001

1- Scope:
· ISO 27001 defines organizations’ responsibilities regarding information security and includes the necessary systems to protect all information assets. (3.6)
2- Normative References:
· ISO 27001 includes normative references to ensure compatibility with the ISO/IEC 27000 series standards and existing ISMS.
3- Terms and Definitions:
· The standard explains the terms and definitions used.
4- Context of the Organization:
· Processes for gathering and evaluating information about the organization’s internal and external factors.
5- Leadership and Worker Participation:
· Requires leaders to commit to information security policies and objectives, and mandates active participation of employees in these processes.
6- Planning:
· Processes and procedures to set information security objectives, assess risks, and plan necessary measures.
7- Support:
· Ensuring and managing resources that support the information security management system.
8- Operation:
· Processes and procedures needed to implement and maintain the information security management system continuously.
9- Performance Evaluation:
· Processes and procedures to assess information security performance and take necessary improvement actions.

Fundamental Principles of ISO 27001
1- Customer Focus: Improving service quality by prioritizing customer needs and expectations.
2- Process Management: Standardizing business processes and increasing efficiency.
3- Continuous Improvement: Continuously reviewing existing processes and evaluating improvement opportunities.
4- Evidence-Based Decision Making: Decisions should be supported by data and indicators.
5- Relationship Management: Establishing healthy relationships with business partners and other relevant parties.
ISO 27001 Certification Process
The ISO 27001 certification process consists of a series of steps designed to ensure the organization’s information security management system meets the standard requirements. The certification process typically includes:
1- Preparation: Evaluating whether the organization complies with ISO 27001 and making necessary adjustments.
2- Implementation: Establishing and implementing an ISMS according to ISO 27001 standards.
3- Audit: A review conducted by an auditor authorized by ISO on the organization’s ISMS.
4- Certification: If the audit results are positive, the organization receives the ISO 27001 certificate.
ISO 27001 guides organizations to manage information security systematically and efficiently.


5- ISO 22000:
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ISO 22000 is a standard developed by the International Organization for Standardization (ISO) that enables organizations to establish Food Safety Management Systems (FSMS). It guides organizations to manage food safety systematically and efficiently. (3.7)
Key Components and Important Points of ISO 22000

Key Components of ISO 22000
1- Scope:
· ISO 22000 includes the necessary systems to manage food safety and applies
throughout the entire food chain.
2- Normative References:
· ISO 22000 includes normative references to ensure compatibility with the ISO/IEC 27000 series standards and existing FSMS.
3- Terms and Definitions:
· The standard explains the terms and definitions used.
4- Context of the Organization:
· Processes for gathering and evaluating information about the organization’s internal and external factors.
5- Leadership and Worker Participation:
· Requires leaders to commit to food safety policies and objectives and mandates active participation of employees in these processes.
6-  Planning:
· Processes and procedures to set food safety objectives, assess risks, and plan necessary measures.
7- Support:
· Ensuring and managing resources that support the food safety management system.


8- Operation:
· Processes and procedures needed to implement and continuously manage the food safety management system.
9-  Performance Evaluation:
· Processes and procedures to assess food safety performance and take necessary improvement actions.

Fundamental Principles of ISO 22000
1- Customer Focus: Improving service quality by prioritizing customer needs and expectations.
2- Process Management: Standardizing business processes and increasing efficiency.
3- Continuous Improvement: Continuously reviewing existing processes and evaluating improvement opportunities.
4- Evidence-Based Decision Making: Decisions should be supported by data and indicators.

5- Relationship Management: Establishing healthy relationships with business partners and other relevant parties.

ISO 22000 Certification Process
The ISO 22000 certification process consists of a series of steps designed to ensure the organization’s food safety management system meets the standard requirements. The certification process typically includes:
1. Preparation: Evaluating whether the organization complies with ISO 22000 and making necessary adjustments.
2. Implementation: Establishing and implementing an FSMS according to ISO 22000 standards.
3. Audit: A review conducted by an auditor authorized by ISO on the organization’s FSMS.
4. Certification: If the audit results are positive, the organization receives the ISO 22000 certificate.
ISO 22000 guides organizations to manage food safety systematically and efficiently.

6- ISO50001
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ISO 50001 is a standard developed by the International Organization for Standardization (ISO) that enables organizations to establish Energy Management Systems (EnMS). It guides organizations to manage their energy use systematically and efficiently. (3.8)
Key Components and Important Points of ISO 50001

Key Components of ISO 50001
1- Scope:
· ISO 50001 includes the systems required to manage energy use and is applicable across all sectors.

2- Normative References:
· ISO 50001 includes normative references to ensure compatibility with the ISO/IEC 27000 series standards and existing EnMS. (3.9)
3- Terms and Definitions:
· The standard provides explanations of the terms and definitions used.
4- Context of the Organization:
· Processes for gathering and evaluating information about the organization's internal and external environmental factors.
5- Leadership and Worker Participation:
· Requires leaders to commit to energy management policies and objectives and demands active participation of employees in these processes.
6- Planning:
· Processes and procedures for setting energy management objectives, assessing risks, and planning necessary measures.
7- Support:
· Ensuring and managing resources that support the energy management system.
8- Operation:
· Processes and procedures needed to implement and continuously manage the energy management system.
9- Performance Evaluation:
· Processes and procedures for assessing energy performance and taking necessary improvement actions.

Fundamental Principles of ISO 50001
1- Customer Focus: Improving service quality by prioritizing customer needs and expectations.
2- Process Management: Standardizing business processes and increasing efficiency.
3- Continuous Improvement: Continuously reviewing existing processes and evaluating improvement opportunities.
4- Evidence-Based Decision Making: Decisions should be supported by data and indicators.
5- Relationship Management: Establishing healthy relationships with business partners and other relevant parties.
ISO 50001 Certification Process
The ISO 50001 certification process consists of a series of steps designed to ensure the organization's energy management system complies with the standard. The certification process typically includes:
1- Preparation: Evaluating whether the organization complies with ISO 50001 and making necessary adjustments.
2- Implementation: Establishing and implementing an EnMS according to ISO 50001 standards.
3- Audit: A review conducted by an auditor authorized by ISO on the organization’s EnMS.
4- Certification: If the audit results are positive, the organization receives the ISO 50001 certificate.
ISO 50001 guides organizations to manage their energy use systematically and efficiently.


CE MARKING
What is the "CE marking"? 
The CE marking is a mark of conformity adopted by the European Union in 1985 under the New Approach Policy within the framework of technical regulatory compliance. It indicates that products falling under certain New Approach Directives have met the requirements of these directives and have undergone all necessary conformity assessment procedures either by the manufacturer and authorized representative or, if required by the directive, by a third-party conformity assessment body (such as a notified body).
The "CE" marking shows that the product complies with the relevant technical regulations and that when used as intended, it will not endanger human health and safety, property, plant or animal life, or the environment.
The relevant directive may address some or all of these fundamental requirements. Additionally, some directives that require the CE marking may also cover aspects different from safety (e.g., electromagnetic compatibility, energy efficiency).
The CE marking is symbolized as follows:
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Why is the "CE marking" important?
The CE marking is important because it is a mark placed on products covered by certain mandatory New Approach Directives of the European Union. Products that fall within the scope of these regulations and are to be marketed in EU member states and Türkiye must bear this mark. In other words, this mark functions as a kind of passport that allows products to circulate freely within EU member states.
Since Türkiye harmonizes its legislation with the European Union and implements similar regulations, with the entry into force of the relevant legislation, products marketed in Türkiye are also required to bear this mark.

What is the situation regarding the CE Marking application in Türkiye?
Articles 8 to 11 of the Association Council Decision No. 1/95 (ACD), which established the Customs Union between Türkiye and the EU, foresee the inclusion of the EU’s tools for removing technical barriers to trade in the domestic legislation of Türkiye to ensure the free movement of goods.
Within this scope, the list of EU legislation related to the removal of technical barriers to trade and the conditions and rules for the implementation of this legislation by Türkiye have been determined by the Association Council Decision No. 2/97. (3.10)



IMPLEMENTING QUALITY REQUIREMENTS ACCORDING TO INSTRUCTIONS AND PLANS IN PROCESS FORMS
Implementing quality requirements according to the instructions and plans in process forms means ensuring that a product or service meets the specified quality level by following the standards and procedures defined within an organization's quality management system.
This process generally includes the following steps:
1. Following Instructions and Plans: Carefully follow the instructions and plans specified in the process forms.
2. Conformity Assessment: Check whether the product or service complies with the quality requirements.
3. Corrective Actions: If there are deviations from quality requirements, initiate corrective actions.
4. Documentation: Document quality control processes and results.
5. Continuous Improvement: Continuously review and improve the quality management system.
By doing so, organizations increase customer satisfaction and gain efficiency and competitive advantage. Compliance with quality requirements is critical for the long-term success of the business.
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Figure 3.1 Relationship Between Quality and ISO






TOLERANCES AND DEVIATIONS IN QUALITY PRODUCTION
Tolerance:
Tolerance refers to the acceptable range of variation in the dimensions of a product or part. In engineering and manufacturing processes, it is expected that each component may show some variation within certain limits, and these variations are defined as tolerances.
For example, if a shaft is required to have a diameter of 10 mm, it may be acceptable if it falls within the range of 10 ± 0.05 mm. This allows small errors in the production process to be accepted without adversely affecting quality.
Deviations:
Deviations indicate how much the measurements during the manufacturing process differ from the targeted or designed value. These deviations can be positive or negative. For example, if a part is supposed to have a specific length and the measured length differs from this value, this is considered a deviation.
Deviations are acceptable as long as they remain within the tolerance limits; however, if they exceed the tolerance limits, the product or component is considered defective and requires corrective actions.
Ensuring tolerances and deviations in quality production requires careful planning and control processes. The steps to manage this process are as follows:
1- Design Phase:
· Determination of Tolerances: During product design, measurement tolerances for each part are defined. These tolerances should be set so that they do not affect the product’s functionality and performance.
· Design Review: The design team verifies that the defined tolerances are manufacturable and comply with quality standards.
2- Material and Manufacturing Process:
· Material Selection: The quality and compatibility of materials used are critical in maintaining tolerances. Material specifications should be carefully checked.
· Manufacturing Methods: The methods used in production are selected and adjusted to maintain tolerances. For example, CNC machines or other precision manufacturing tools may be used.
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Figure 3.2 Quality Is Not a Coincidence


3- Quality Control and Measurement:
· Measuring Instruments: Precise measuring instruments and devices are used to measure the produced parts.
· Calibration: Regular calibration of measuring instruments is necessary to maintain their accuracy.
· Statistical Process Control (SPC): Statistical methods are used to detect deviations in the production process. This allows early detection and correction of deviations.
4- Continuous Improvement:
· Feedback Loop: Data obtained from production and quality control processes are analyzed to identify continuous improvement opportunities.
· Corrective and Preventive Actions (CAPA): The root causes of deviations are identified, and corrective and preventive actions are implemented.
· Employee Training: Regular training is provided to employees about tolerances and deviations to ensure conscious and careful work.
Benefits of Employee Training:
1. Quality Improvement:
· Product quality and consistency increase.
· Error rates and rework costs decrease.
2. Efficiency:
· Production processes become more efficient.
· Time and resource wastage are minimized.
3. Customer Satisfaction:
· Higher quality products increase customer satisfaction.
· Customer complaints decrease.
4. Safety and Health:
· Precise measurement and quality control ensure employee safety.
· Compliance with occupational health and safety standards improves.
These steps ensure that products are manufactured according to desired quality standards and maintain high levels of customer satisfaction. Success in quality production requires a systematic and disciplined approach.
 









APPLYING QUALITY ASSURANCE TECHNIQUES ACCORDING TO THE TYPE OF OPERATION TO BE PERFORMED
Quality assurance techniques vary depending on the nature and requirements of the work to be performed. To ensure this, some commonly used quality assurance techniques are:

1. Visual Inspection
In elevator maintenance, visual inspection is a method used to examine the physical condition and internal structures of the elevator. This inspection is critical to determine whether the elevator operates safely and properly. The basic steps of the visual inspection process are:
Visual Inspection Process:
1. Preparation:
· Safely shutting down the elevator and disconnecting its electrical connections.
· Preparing necessary equipment for inspection (microscope, light sources, photographic devices).
2. External Inspection:
· Detecting visible or hidden defects such as cracks, damages, or wear on the elevator’s external surfaces.
· Visually examining the external structures and mechanical parts of the elevator.
3. Internal Inspection:
· Visually inspecting internal components (motor, cables, mechanical parts).
· If necessary, removing internal parts for a more detailed examination.
4. Photography:
· Taking photographs of detected defects and damages during the inspection.
· Photos serve as references for inspection reports and fault repairs.
5. Reporting:
· Documenting the results of the visual inspection in a report.
· The inspection report contains detailed information about detected defects and recommended corrective actions.
Training and Appropriate Equipment Usage:
· Training: Providing personnel with training on inspection techniques and equipment use is essential.
· Appropriate Equipment: Using quality and suitable devices for visual inspection is critical to obtain accurate results.

2. Measurement and Testing
In elevator maintenance, measurement and testing are critical to ensuring the safe and fficient operation of elevators. Important steps and equipment used in this process include:
Measurement and Testing Process:

1- Calibration of Measurement Devices:
· Importance: Measurement devices must be regularly calibrated to provide accurate and precise results.
· Implementation: Calibration of devices such as micrometers, calipers, voltmeters is performed.
2- Elevator Speed and Travel Distance Test:
· Measurement: Measuring the elevator’s speed and travel distance.
· Test: Checking whether the elevator operates within specified speed limits.
3- Load Capacity and Balance Test:
· Measurement: Measuring the maximum load capacity of the elevator.
· Test: Testing whether balance is maintained under load and whether it operates safely.
4- Electrical Tests:
· Measurement: Measuring voltage, current, and resistance of electrical circuits.
· Test: Testing whether electrical components operate safely and correctly.
5- Brake System Test:
· Measurement: Measuring brake system response time and braking force.
· Test: Testing whether the brake system functions safely during emergencies.
6- Door Operation and Sensor Test:
· Measurement: Measuring the opening and closing speeds of elevator doors.
· Test: Testing whether door sensors work correctly and detect obstacles properly.

Equipment Used

1- Micrometer and Caliper: Used to measure the dimensions of elevator components with high precision.
2- Voltmeter and Ammeter: Used to measure voltage and current values in electrical circuits.
3- Brake Test Devices: Used to measure the response time and strength of the brake system.
4- Speed and Distance Meter: Used to measure the elevator's movement speed and travel distance.
5- Weight Meter: Used to determine the elevator’s load capacity.

Training and Safety
· Training: Employees should regularly receive training to correctly use measurement devices and testing equipment.
· Safety Precautions: Safety measures must be observed during measurement and testing, and all operations should be performed safely.

Measurement and testing should be conducted regularly to ensure elevators operate safely and efficiently. This process is an indispensable part of elevator maintenance.



3- Statistical Process Control (SPC)
Statistical Process Control (SPC) is a method used to continuously monitor and control the quality and efficiency of a production process. SPC uses statistical methods to detect variability in production processes and reduce the impact of these variations on product quality (3.11).
Some details on how SPC can be applied in production and maintenance:

Basic Steps of SPC

1- Data Collection:
· Collect data on measured characteristics in the production process (e.g., dimensions, weights, temperatures).
· This data is used to identify variability and deviations in the process.
2- Monitoring with Graphs:
· Collected data is plotted on control charts (e.g., X-bar and R charts).
· These charts visually show variability and deviations in the process.
3- Process Control Limits:
· Control limits (Upper Control Limit - UCL, Lower Control Limit - LCL) are established.
· These limits are based on the probability distribution of normal variability in the process and determine whether the process is under control.
4- Detection of Anomalies:
· Points on the charts help identify abnormal changes (e.g., deviations) in the process.
· When anomalies are detected, the causes are investigated and corrective actions are taken.
5- Regular Monitoring and Evaluation:
· Continuous monitoring and evaluation of processes provide ongoing improvement and quality enhancement.
· Keeping variability under control maintains high product quality.

Advantages of SPC
Quality Improvement: Reducing deviations in processes contributes to improved product quality.
Efficiency: Increases process efficiency, thereby reducing production costs.
Error Prevention: Early detection of abnormal process changes prevents defective products.
Customer Satisfaction: High-quality products increase customer satisfaction.

4- Audits and Internal Inspections
Audits and internal inspections in production and maintenance processes help an organization achieve continuous improvement in terms of quality, efficiency, and compliance. Here are the details of these processes:

Audits and Internal Inspections
1. Audits:
Audits are independent examinations conducted to assess whether an organization complies with specific standards and procedures. Audits are generally classified into three main categories:

· First-Party Audits (Internal Audits):
· Conducted within the organization to evaluate its own processes.
Checks the effectiveness and compliance of the organization's own Quality Management System (QMS).



· Second-Party Audits:
·  Conducted by suppliers or business partners to verify compliance with a specific standard or contract.
·  These audits help maintain quality and compliance throughout the supply chain.

· Third-Party Audits:
· Conducted by independent certification bodies.
· Performed to verify compliance with international standards such as ISO 9001, ISO 14001, etc.

2. Internal Inspections
Internal inspections are systematic examinations carried out to assess processes, procedures, and practices within the organization. These inspections are conducted in accordance with the internal standards and policies defined by the organization.

· Purpose:
· To evaluate the effectiveness and efficiency of business processes.
· To detect nonconformities and take corrective actions.
· To identify opportunities for continuous improvement.
· Process:
· Planning: Create an internal inspection plan, and determine the timing and scope of the inspection.
· Preparation: Define inspection criteria and select inspectors. Ensure inspectors are impartial and independent.
· Execution: During the inspection, processes, documents, and applications are reviewed; interviews with employees are conducted.
· Reporting: Inspection findings, nonconformities, and recommendations are documented.
· Follow-up: Corrective actions are taken for identified nonconformities and their implementation is monitored.

Benefits of Audits and Internal Inspections
Audits and internal inspections help increase the organization’s competitiveness and contribute to sustainable success.

5- FMEA (Failure Mode and Effects Analysis)

	FMEA, or Failure Mode and Effects Analysis, is a systematic method used to identify potential failures in a process, product, or service in advance and take preventive measures against these failures. (3.12)

Key Components and Operation of FMEA:

1- Failure Mode:
· Situations or modes in which a component, process, or function can fail.
· For example, a motor not working, a door not opening, etc.
2- Effect:
· The damage or impact that may result from the failure mode.
· For example, if a motor fails, the vehicle may stop; if a door does not open, security risk increases.

3- Occurrence:
· The likelihood of the failure mode occurring within a certain process or time frame.
· For example, the probability that a motor fails once every 1000 hours.
4- Detectability:
· The likelihood of detecting the failure mode.
· For example, whether the motor failure can be immediately noticed or not.
5- Severity:
· The seriousness of the consequences caused by the failure mode.
· For example, motor failure may threaten the driver’s life or halt a valuable production process.

FMEA Process
1- Identify Failure Modes and Effects:
· Identify potential failures and their effects within the process, component, or function.
2- Evaluate Occurrence:
· Determine the likelihood of failure modes occurring.
3- Evaluate Detectability:
· Assess the likelihood of detecting the failure modes.
4- Evaluate Severity: (3.13)
· Determine the seriousness of damage resulting from failure modes.
5- Prioritization and Corrective Actions:
· Prioritize failures based on severity and plan corrective actions.

Types of FMEA
· Design FMEA (DFMEA): Used during product design phase.
· Process FMEA (PFMEA): Used in manufacturing or assembly processes.
· Service FMEA (SFMEA): Used during the use of product or service.

FMEA is widely used across many sectors as a risk management technique and plays a critical role in continuous improvement and quality enhancement.
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Figure 3.3 Error Control Is Everything



5- Kaizen (Continuous Improvement)
Kaizen is a Japanese term meaning "continuous improvement" and refers to a management philosophy focused on the ongoing enhancement and development of business processes. Kaizen aims to increase efficiency, improve quality, and reduce waste by making small but continuous improvements. Below are the fundamental components and application details of Kaizen:

Fundamental Components of Kaizen:
1- articipation and Contribution:
· Kaizen encourages the participation and contribution of all employees. Improvement suggestions can come from every level, from the lowest staff to top management.
· Involving everyone in the process creates a culture of continuous improvement within the organization.
2- Small and Continuous Improvements:
· Kaizen focuses on small and continuous improvements rather than large, sudden changes.
· Small improvements accumulate over time, leading to significant progress and easier management of change.
3- Data and Analysis:
· Collecting and analyzing data during improvement processes is important.
· Decisions based on data lead to more effective and sustainable improvements.
4- Standardization:
· Successful practices from improvement efforts are standardized.
· Standardization ensures the sustainability of improvements and their implementation across the organization.

Kaizen Implementation Steps:

1- Review the Current Situation:
· Identify areas for improvement and analyze the current state in detail.
· Detect bottlenecks, waste, and inefficiencies in processes.
2- Set Goals:
· Define improvement goals and plan to achieve them.
· Goals should be measurable, attainable, and timely (SMART goals).
3- Employee Involvement:
· Involve employees in the process and gather improvement suggestions.
· Employees’ ideas contribute to the improvement efforts.

4- Improvement Activities:
· Implement the planned improvements and introduce small changes.
· Take necessary steps to make processes more efficient.
5- Evaluate Results:
· Assess the results of the improvements and analyze data.
· Standardize successful applications and continuously review improvement processes.
· Kaizen is a practical and effective philosophy that empowers organizations to achieve ongoing growth and success by fostering a culture of continuous improvement at all levels.





Benefits of Kaizen
1. Increase in Productivity:
· Improvements in processes enhance the overall performance of the business.
· More efficient use of resources such as labor, materials, and energy is ensured.
2. Quality Improvement:
· Continuous improvement of product and service quality increases customer satisfaction.
· Early detection and quick resolution of quality issues are achieved.
3. Employee Satisfaction:
· Employee participation in improvement processes enhances motivation and satisfaction.
· A team spirit and culture of cooperation are fostered within the organization.
4. Flexibility and Adaptation:
· Continuous improvement in processes helps the business adapt more quickly to changing conditions.
· Competitiveness is increased and quick responses to market changes are ensured.
Kaizen is an effective management philosophy that aims to create significant changes through small steps.
The culture of continuous improvement makes a vital contribution to the long-term success of businesses.











PERFORMING QUALITY INSPECTION USING SPECIAL MEASURING TOOLS TO ENSURE THAT COMPONENTS COMPLETED IN MAINTENANCE AND REPAIR MEET THE QUALITY REQUIREMENTS OF THE WORKPLACE

Performing quality inspection with special measuring tools to ensure that components meet quality standards after elevator maintenance and repair is vital for both safety and operational efficiency. This process can be carried out through the following steps:

1. Preparation
· Determination of Quality Standards: The quality standards that elevator components must comply with, based on national and international norms, are defined.
· Calibration of Measuring Instruments: It must be ensured that the measuring tools to be used are functioning correctly. Uncalibrated tools may provide inaccurate results.

2. Visual Inspections
· Components are carefully examined for physical damage, deformation, corrosion, or other visible defects.

3. Dimensional Measurements
· Use of Micrometers and Calipers: Precise measurements of internal and external diameters of components are performed using micrometers and calipers to ensure dimensional accuracy.

4. Functional Tests
· Moving parts of the elevator (e.g., cables, motor, door mechanisms) are tested to confirm they operate properly.

5. Electrical Inspections
· Electrical circuits and connections of the elevator are checked for short circuits, loose connections, or other faults.

6. Surface Quality Measurements
· Surface roughness measurement devices are used to assess the surface quality of components, which can affect their durability and lifespan.

7. Data Recording and Reporting
· All measurement and inspection results are carefully recorded.
· Inspection results are compiled into a detailed report indicating whether components comply with quality standards or highlighting any deficiencies.

8. Corrective Actions
· Necessary corrective actions are planned and implemented for any issues identified during the inspection.

Following these steps ensures that components comply with quality standards after elevator maintenance and repair. Quality inspection guarantees the safe operation of the elevator and contributes to the longevity of its components.



CONTINUOUS REPORTING OF DETECTED ERRORS AND FAILURES TO AUTHORIZED PERSONNEL DURING ELEVATOR MAINTENANCE AND REPAIR
Continuous reporting of errors and failures detected during elevator maintenance and repair to authorized personnel is vital for occupational safety and operational efficiency. This process is implemented to ensure that potential problems are immediately identified and quickly resolved. The meaning and importance of this process are as follows:

1. Continuous Monitoring and Reporting:
· Error Detection: During elevator maintenance and repair, technicians and engineers carefully monitor components and systems for possible errors and failures.
· Immediate Notification: Any detected error or failure is immediately reported to authorized personnel (such as maintenance managers, engineers, safety officers). This notification is critical to prevent errors and failures from escalating.

2. Safety and Efficiency:
· Safe Working Environment: Continuous reporting enhances workplace safety and ensures the safe use of the elevator. Prompt detection and correction of errors help prevent potential accidents.
· Operational Efficiency: Rapid resolution of errors and failures maximizes elevator uptime and increases user satisfaction.

3. Corrective and Preventive Actions:
· Quick Intervention: Immediate notifications allow technical teams to respond swiftly and perform necessary repairs.
· Preventive Maintenance: Continuous reporting helps plan preventive maintenance activities to avoid recurrence of the same errors and failures.

4. Documentation and Follow-up:
· Record Keeping: Detected errors and failures are recorded in detail and tracked. This aids in analyzing past issues and preventing similar problems in the future.
· Improvement: Corrective actions for the issues identified during operations are planned and implemented.

This process is a critical step in elevator maintenance and repair to enhance workplace safety and operational efficiency. Rapid identification and reporting of problems to authorized personnel ensures the safety of both workers and users.















REPORTING ERRORS AND FAILURES OUTSIDE THE AUTHORITY OF MAINTENANCE TECHNICIANS OR THAT THEY CANNOT FIX TO THEIR SUPERVISOR

During elevator maintenance and repair, some errors and failures encountered by technicians may be beyond their authority or beyond their ability to resolve independently. In such cases, the following steps are followed:

1. Detection of Errors and Failures:
1. The technician identifies an error or failure during work that is outside their authority or cannot be fixed alone.

2. Reporting to the Supervisor:
2. The technician immediately reports the detected error or failure to their supervisor. This notification is important to prevent escalation and ensure quick resolution.

3. Communication with the Supervisor:
3. The technician conveys details about the error or failure to the supervisor, including the location, nature of the problem, and how it was detected.

4. Corrective Actions:
4. Based on the information from the technician, the supervisor plans and implements the necessary corrective actions. If needed, intervention by more authorized and experienced personnel is arranged.

This process is critical to ensure the effective execution of elevator maintenance and repair work and the rapid resolution of possible problems. Reporting issues encountered by technicians to their supervisors improves workplace safety and ensures the elevator operates safely and efficiently.
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Figure 3.4








MODULE 3: APPLICATION AND OUTPUTS

APPLYING JOB-RELATED QUALITY REQUIREMENTS

Applying job-related quality requirements during elevator maintenance and repair is critical to ensuring both safety and performance. Below are the key steps to consider when implementing these requirements:

Applying Quality Requirements

1-  Compliance with Standards:
· Elevator maintenance and repair operations must be conducted in accordance with national and international standards. Standards such as EN 81-20/50 are commonly used in this field.
· Working in compliance with relevant regulations and legislation ensures quality and safety.

2- Trained and Competent Personnel:
· Personnel performing maintenance and repair must have received necessary training and be competent.
· Continuous training on new technologies and methods for personnel is important.

3- Regular Maintenance Plans:
· Detailed plans for periodic maintenance of elevators should be developed and strictly followed.
· Regular maintenance ensures smooth operation and extends the lifespan of elevators.

4- Quality Control and Inspections:
· Quality control procedures should be carried out after maintenance and repair work.
· Regular inspections should verify the compliance of these operations.

5- Documentation:
· All maintenance and repair activities should be recorded in detail.
· This documentation assists in detecting and resolving possible future problems.

6- Use of Original and Quality Parts:
· Parts used in elevator maintenance and repair should be original and of high quality.
· Low-quality parts can reduce elevator performance and create safety risks.

7- Feedback and Improvement:
· User feedback should be collected after maintenance and repair activities.
· Feedback should be evaluated to implement continuous improvement processes.

8- Occupational Health and Safety:
· Strict adherence to occupational health and safety rules during maintenance and repair is mandatory.
· All necessary precautions must be taken to ensure the safety of workers.

These steps help ensure the application of quality requirements in elevator maintenance and repair while providing a safe and efficient working environment.

APPLYING TECHNICAL PROCEDURES TO ENSURE QUALITY

Applying technical procedures to ensure quality in elevator maintenance and repair guarantees that elevators operate safely and efficiently. The step-by-step explanation of these procedures is outlined below.

Technical Procedures and Steps

1- Preliminary Inspection and Assessment:
· Before starting maintenance or repair work on elevators, a comprehensive preliminary inspection must be conducted.
· The current condition, faults, and performance issues of the elevator should be evaluated.
2- Preparation of Maintenance Plan:
· Based on the inspection results, a detailed maintenance plan should be prepared.
· This plan should specify which components will be checked, which parts will be replaced, and what operations will be performed.
3- Taking Safety Precautions:
· Safety measures must be implemented during maintenance and repair operations.
· The elevator should be taken out of service, and safety barriers and warning signs should be installed.
4- Inspection and Cleaning of Components:
· All components of the elevator should be thoroughly inspected and cleaned.
· Critical components such as rails, cables, motors, and electronic parts should be carefully examined.
5- Part Replacement and Repair:
· Worn or damaged parts should be identified and replaced.
· Necessary repairs should be performed using original spare parts.
6- Lubrication and Adjustment Procedures:
· Required lubrication should be applied to moving components for smooth operation.
· The elevator’s movement and stopping adjustments should be checked and optimized.

7- Electronic and Software Controls:
· The elevator’s electronic systems and software should be updated and checked.
· Sensors, controls, and safety systems should be tested.
8- Functional Tests:
· After completing maintenance and repair, all elevator functions should be tested.
· Critical tests such as load testing, speed control, and door opening/closing functions should be carried out.
9- Documentation and Reporting:
· All performed operations should be thoroughly documented, and maintenance reports should be prepared.
· These reports can be used as references for future maintenance.
10- User Information and Training:
· Elevator users should be informed about the maintenance and repair work carried out.
· Training should be provided on the correct and safe use of the elevator.

These technical procedures not only ensure quality during elevator maintenance and repair but also guarantee the safe and efficient operation of elevators.


KEEPING THE QUALITY OF PERFORMED WORK UNDER CONTROL

Maintaining the quality of work performed during elevator maintenance and repair is critical to ensuring elevators are safe, efficient, and long-lasting. Here are the methods and procedures you can apply to effectively manage this process:

Quality Control Methods

1- Compliance with Standards:
· Maintenance and repair activities should be checked for compliance with national and international standards (e.g., EN 81-20/50).
· Relevant legal regulations and directives must be adhered to.

2- Quality Control Plan:
· A comprehensive quality control plan should be created for each maintenance and repair operation.
· This plan should include the components to be inspected and the tests to be performed.

3- Regular Inspections:
· Regular inspections should be conducted at specified intervals.
· During inspections, the elevator’s performance, safety systems, and components should be thoroughly examined.

4- Functional Tests:
· After completing maintenance and repair, all elevator functions should be tested.
· Load tests, emergency systems, and safety features should be checked.

5- Documentation and Record Keeping:
· All maintenance and repair activities should be documented in detail.
· Quality control results must be recorded and reported.

6- Training and Competence:
· The qualifications and training of personnel performing maintenance and repair should be continuously monitored.
· Personnel should be kept informed about the latest technologies and quality standards.

7- Feedback and Continuous Improvement:
· User feedback should be regularly collected and evaluated.
· Continuous improvement processes should be implemented based on feedback.

8- Occupational Health and Safety:
· Occupational health and safety rules must be followed during maintenance and repair operations.
· Safety measures and procedures should be kept under control.

These methods and procedures help keep the quality of elevator maintenance and repair work under control, ensuring a safe and efficient working environment.




PREVENTION OF ERRORS AND FAILURES DETECTED IN PROCESSES

Preventing errors and failures detected in elevator maintenance and repair processes is of great importance to ensure the safe and efficient operation of elevators.

The measures to be taken and methods to be applied in this regard can be summarized as follows:

Methods for Preventing Errors and Failures

1- Preventive Maintenance Plans:
· Regular preventive maintenance plans should be established for elevators.
· These plans enable early detection and prevention of potential failures.

2- Root Cause Analysis:
· The root causes of detected failures should be investigated and analyzed.
· After identifying root causes, necessary steps should be taken to eliminate them.

3- Digital Monitoring and Diagnostic Systems:
· Digital monitoring and diagnostic systems should be used to continuously track elevator performance.
· These systems detect abnormalities and potential failures early.

4- Training and Awareness:
· Maintenance and repair personnel should receive regular training.
· Ensure that personnel have the necessary knowledge and skills to prevent errors and failures.

5- Quality Control and Inspections:
· Quality control processes should be applied during maintenance and repair operations.
· Regular inspections should verify compliance with standards and quality of work.

6- Documentation and Record Keeping:
· All performed operations should be documented in detail.
· Failure and error records can be used as references to prevent similar issues in the future.

7- Quality of Parts and Equipment:
· Attention should be paid to the quality of parts and equipment used in elevator maintenance and repair.
· Low-quality parts may cause recurring failures.

8- Continuous Improvement:
· Maintenance and repair processes should be regularly reviewed and improved.
· Processes should be optimized by evaluating user feedback and performance data.

[bookmark: _GoBack]These methods and procedures help prevent errors and failures detected in elevator maintenance and repair processes, while ensuring a safe and efficient working environment.
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