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Introduction to the Module

Strategies, Benefits, and Implementation of proactive maintenance in an industry isa strategic
approach focusing on preventing equipment issues before they arise. It contains regular inspections,
predictive analytics, and scheduled interventions, ensuring optimal asset performance.The goal of

this type of maintenance approach is to reduce unplanned downtime, decrease the risks associated

with operating unreliable assets, reduce maintenance costs, and extend equipment lifespans.

This module is designed to meet the industry requirement under Mechanics Occupational Standard,

particularly for the unit of competency: Develop Proactive Maintenance Strategy.

This module covers the units:-

e Determining appropriate analytical techniques

e Developing reliability strategies

e Implementation of the strategies

e Monitoring the implementation of strategy

Learning Objective of the Module:-

e Determine appropriate analytical techniques

e Develop reliability strategies

e Implement strategies

e Monitor the implementation of strategy

Module Instruction

For effective use this modules trainees are expected to follow the following module instruction:

1. Read the information written in each unit.

2. Accomplish the Self-checks at the end of each unit.

3. Read the identified reference book for examples and exercise.
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Unit one: Determining Appropriate Analytical Techniques

This unit is developed to provide you the necessary information regarding the following content
coverage and topics:-

e Introduction to proactive maintenance strategy

e Liaising key stakeholders

e Examining current maintenance situation

e Strategies, techniques and tools comparison

e Strategies, techniques and tools selection

e Confirmation of selected strategies, techniques and tools
This unit will also assist you to attain the learning outcomes stated in the cover page.
Specifically, upon completion of this learning guide, you will be able to:

e Liaise key stakeholders.

e Examine current maintenance situation.

e Compare possible strategies, techniques and tools.

e Select possible strategies, techniques and tools.

e Confirm selected strategies, techniques and tools
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1.1 Introduction to Proactive Maintenance Strategy
Creating an effective proactive maintenance strategy involves several key components, including the
selection of appropriate analytical techniques and collaboration with key stakeholders. This approach
focuses on preventing equipment failures before they occur, thereby enhancing operational
efficiency and reducing costs.
To implement a proactive maintenance strategy, organizations should employ various analytical
techniques that help identify root causes of equipment failures. These techniques include:
e Root Cause Analysis (RCA): This method investigates underlying issues that lead to
equipment breakdowns, allowing teams to address these problems before they escalate.
e Condition Monitoring: Utilizing sensors and data analytics to monitor the health of
equipment in real time helps predict failures based on operational data.
e Predictive Maintenance: This advanced technique combines condition monitoring with
machine learning algorithms to forecast potential failures, enabling timely interventions.
e Failure Mode and Effects Analysis (FMEA):This systematic approach evaluates potential
failure modes within a system and their causes, prioritizing maintenance efforts based on

risk.

Figure 1.1 Proactive Vs reactive maintenance
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1.2 Liaising with Key Stakeholders

Engaging key stakeholders is crucial for the successful implementation of a proactive maintenance
strategy. Stakeholders can include maintenance technicians, operations managers, safety officers,
and executive leadership. Effective communication and collaboration among these groups can be
achieved through the following steps:

e Forming a Diverse Team: Assemble a cross-functional team that includes representatives
from various departments to ensure all perspectives are considered during the planning
phase.

e Establishing Clear Objectives: Define the goals of the proactive maintenance strategy, such
as reducing downtime or extending asset life, and communicate these objectives to all
stakeholders.

e Regular Meetings and Updates: Schedule regular meetings to discuss progress, share insights
from data analysis, and adjust strategies as necessary based on stakeholder feedback.

e Training and Development: Provide training for team members on new technologies and

methodologies associated with proactive maintenance to ensure everyone is equipped to

contribute effectively.
1.2.1 Implementation Steps
Once analytical techniques are selected and stakeholders are engaged, the following steps can guide
the implementation of a proactive maintenance strategy:
e Asset Identification: Identify critical assets that require maintenance attention based on their
impact on operations.
e Data Collection: Utilize a Computerized Maintenance Management System (CMMS) to track
maintenance history, service records, and performance metrics
e Developing Maintenance Plans: Create detailed maintenance schedules that incorporate
preventive, condition-based, and predictive maintenance activities tailored to each asset's
needs
e Monitoring and Evaluation: Continuously monitor the effectiveness of the implemented
strategies through performance metrics and adjust plans as necessary to improve outcomes.
1.2.2 Effectively Liaise With Key Stakeholders

For Implementing A Proactive Maintenance Strategy, Consider The Following Approaches:
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1. Establish Clear Communication Channels
Create open lines of communication to facilitate information sharing among stakeholders. Regular
updates and feedback sessions can help align expectations and address concerns promptly. This
ensures that all parties are informed about the progress and challenges of the maintenance initiative.

2. Define Roles and Responsibilities
Clearly outline the roles of each stakeholder involved in the maintenance strategy. This includes
identifying who will lead the project, who will provide technical insights, and who will manage
operational impacts. Ensuring everyone understands their responsibilities fosters accountability and
encourages collaboration.

3. Form a Diverse Team
Assemble a team that includes representatives from various departments such as maintenance,
operations, safety, and management. This diversity brings different perspectives and expertise to the
table, enhancing the decision-making process regarding maintenance practices.

4. Involve Stakeholders Early
Engage stakeholders from the initial planning stages to ensure their input is considered. Highlight
the benefits of proactive maintenance, such as reduced downtime and cost savings, to garner support.
Early involvement can lead to greater buy-in and commitment throughout the implementation
process.

5. Utilize Data-Driven Insights
Leverage data analytics to inform stakeholders about current maintenance performance and potential
improvements. Sharing insights from condition monitoring and predictive analytics can help
stakeholders understand the rationale behind proactive strategies and foster a culture of data-driven
decision-making.

6. Provide Training and Resources
Offer training sessions for stakeholders on proactive maintenance practices and tools, such as
Computerized Maintenance Management Systems (CMMS). Empowering stakeholders with
knowledge enhances their ability to contribute effectively to the strategy's success12.

7. Monitor Progress and Gather Feedback
Regularly assess the effectiveness of the proactive maintenance program through key performance
indicators (KPIs) such as equipment uptime and maintenance costs. Solicit feedback from

stakeholders to identify areas for improvement and make necessary adjustments to strategies.
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By following these steps, you can create a collaborative environment that enhances stakeholder

engagement and supports the successful implementation of a proactive maintenance strategy.

1.3 Examining Current Maintenance Situation
Proactive maintenance focuses on identifying and addressing the root causes of equipment failures
before they lead to breakdowns. This strategy not only enhances productivity but also maximizes
asset utilization and improves workplace safety by minimizing unexpected equipment failures.
o Increased Productivity: Ensures equipment operates at optimal
performance without unscheduled interruptions.
J Asset Longevity: Extends the life of equipment by maintaining it
within its expected operational parameters.
o Safety Improvements:Reduces the risk of accidents caused by
equipment malfunctions.
1.3.1 Analyzing Current Maintenance Situation
1. Review Existing Practices: Assess current maintenance activities to
identify inefficiencies and areas for improvement. This includes analyzing maintenance
history and stakeholder feedback.
2. Identify Critical Assets: Determine which assets are vital for
operations and prioritize them for proactive maintenance efforts.
3. Data Collection: Gather data on equipment performance, failure
rates, and maintenance costs to understand the effectiveness of current strategies.
1.3.2 Steps for Assessing Current Maintenance Situation
1. Data Collection
. Utilize a CMMS: Implement or leverage a Computerized
Maintenance Management System (CMMS) to track maintenance activities,
schedules, and asset performance. This system will provide valuable insights into
maintenance history and operational efficiency.

2. Analyze Current Practices
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Review Maintenance Activities: Examine existing maintenance
practices to identify whether they are reactive or proactive. Determine how often
maintenance tasks are performed and their impact on operational efficiency.

Identify Critical Assets: Prioritize assets based on their importance
to production and safety. This will help focus maintenance efforts where they are
most needed.

Evaluate Resource Allocation

Assess Time and Costs: Analyze where time and resources are
being spent in maintenance activities. Look for patterns in repair costs, technician
time allocation, and any avoidable expenses related to emergency repairs or inventory
orders.

Conduct a Cost-Benefit Analysis: Evaluate the return on
investment for current maintenance strategies to understand their effectiveness in
supporting organizational goals.

Engage Stakeholders

Consult with Personnel: Gather input from frontline maintenance
technicians, operators, and engineers who interact with the assets regularly. Their
insights can reveal practical challenges and opportunities for improvement.

Feedback Mechanism: Establish a feedback loop where
observations from maintenance activities are regularly reviewed and integrated into
strategy adjustments.

Benchmarking

Compare with Industry Standards: Use benchmarking tools to

compare your organization’s maintenance performance against industry standards or best

practices. This can highlight areas needing improvement or innovation.

Develop an Improvement Plan
Based on the collected data and analysis, outline specific objectives

for enhancing your maintenance strategy.
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o This could include transitioning from reactive to proactive

maintenance practices, implementing preventive measures, or adopting predictive

analytics for better forecasting of equipment failures.

1.4 Strategies, Techniques and ToolsSelection

To develop an effective proactive maintenance strategy, organizations must select appropriate

strategies, techniques, and tools that align with their operational goals. Proactive maintenance

focuses on preventing equipment failures before they occur, thereby enhancing productivity,

maximizing asset utilization, and improving workplace safety.

1.4.1 Key Strategies for Proactive Maintenance

Preventive Maintenance (PM):Involves scheduled maintenance
activities based on time intervals or usage metrics to prevent equipment failures. For instance,
regular oil changes in machinery are a common PM practice.

Condition-Based Maintenance (CBM):Relies on real-time
monitoring of equipment conditions using sensors to determine when maintenance should be
performed. This approach ensures that maintenance is conducted only when necessary, based on
the actual condition of the equipment.

Predictive Maintenance (PdM):Utilizes data analytics and machine
learning to predict potential failures before they occur. This method provides early warnings
and allows for timely interventions, minimizing downtime and repair costs.

Scheduled  (Periodic) Maintenance:Similar to  preventive
maintenance but focuses on adhering strictly to manufacturer recommendations and historical
performance data for regular checks.

1.4.2 Techniques for Implementation

Root Cause Analysis (RCA): Identifying the underlying causes of
equipment failures is crucial for developing effective maintenance strategies. By addressing
these root causes, organizations can prevent future breakdowns.

Comprehensive Asset Registry: Maintaining an updated inventory
of all assets, including their service histories and performance metrics, aids in planning and

prioritizing maintenance activities effectively.
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Maintenance Management Software (CMMS): Investing in a
CMMS is essential for organizing and tracking maintenance activities. A CMMS allows teams
to schedule tasks, document service history, and analyze maintenance data efficiently.
1.4.3 Tools for Proactive Maintenance

Computerized Maintenance Management System (CMMS):A
software solution that helps manage maintenance schedules, track asset performance, and
streamline communication among team members.

Condition Monitoring Tools:Devices that monitor equipment
parameters such as temperature, vibration, and pressure in real-time to detect anomalies early.

Data Analytics Platforms:Tools that analyze historical data to

identify trends and predict future equipment failures, supporting predictive maintenance efforts.

Steps to Develop a Proactive Maintenance Strategy

1.

Assess Current Practices: Review existing maintenance practices to
identify inefficiencies and areas for improvement.

Engage Stakeholders: Form a diverse team comprising
maintenance technicians, operators, and management to contribute insights into the
implementation process.

Define Maintenance Activities: Determine the types of
maintenance required for critical assets based on their importance to operations.

Create Detailed Documentation: Develop step-by-step instructions
for performing each maintenance task to ensure consistency across the team.

Establish a Maintenance Schedule: Plan a proactive maintenance
schedule that considers production cycles and resource availability.

Monitor and Adjust: Continuously track the effectiveness of the

proactive maintenance strategy using KPIs and adjust as necessary based on performance data.

1.5 Strategies, Techniques and ToolsComparison

1.5.1 Analytical Techniques for Proactive Maintenance
Root Cause Analysis (RCA): ldentifies the underlying causes of

equipment failures to prevent recurrence.
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2. Failure Mode and Effects Analysis (FMEA): Assesses potential

failure modes within a system and their impacts to prioritize maintenance actions.

3. Reliability-Centered Maintenance (RCM): Focuses on maintaining
system functions rather than just individual components, ensuring critical assets are prioritized
based on their importance to operations.

4. Total Productive Maintenance (TPM): Involves all employees in
maintaining equipment to enhance overall effectiveness.

1.5.2 Comparing Strategies and Techniques
When developing a proactive maintenance strategy, it’s essential to evaluate different approaches
based on organizational needs:

Table 1.1 Comparing Strategies and Techniques

Maintenance

based on time or usage

failures

Strategy Type Description Advantages Disadvantages
Predictable costs; May lead to unnecessary
Preventive Scheduled maintenance [reduces unexpected |maintenance if not

optimized

Condition-Based
Maintenance
(CBM)

Maintenance based on
real-time data

monitoring

Targets actual wear;
reduces unnecessary

work

Requires investment in

monitoring technology

Predictive
Maintenance
(PdM)

Uses data analytics and
machine learning to

predict failures

Minimizes downtime;

optimizes scheduling

High initial setup cost;

requires skilled personnel

1.6 Confirmation of Selected Strategies, Techniques and Tools

To confirm the selected strategies, techniques, and tools for developing a proactive maintenance
strategy, it is essential to highlight the key components that contribute to its effectiveness. Proactive
maintenance focuses on preventing equipment failures before they occur, thereby enhancing

operational efficiency and reducing costs.
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By confirming these strategies, techniques, and tools, organizations can effectively implement a

proactive maintenance strategy that minimizes downtime, reduces costs, and enhances overall asset

reliability.

Figure 1.2 Maintenance strategy techniques and tools

Self-check

Directions: Answer all the questions listed below.

Part 1:Choose the correct answer for the following Questions

1.

When liaising with key stakeholders during the development of a
proactive maintenance strategy, which of the following is the most important action?
A) Conducting market research to compare vendors
B) Gathering input from key stakeholders to understand their concerns
and requirements
C) Implementing new technology without stakeholder approval
D) Reviewing financial budgets without consulting the operations
team
Before selecting a proactive maintenance strategy, what is the first step in examining the current
maintenance situation?
A) Deploying new maintenance tools and techniques
B) Analyzing past failures and maintenance records
C) Reviewing stakeholder opinions on maintenance costs

D) Reducing maintenance budgets
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3. Once strategies, techniques, and tools have been selected, what is

the final step in confirming their suitability?

A) Initiating an immediate pilot project without further analysis

B) Gaining approval and alignment from all key stakeholders

C) Implementing the strategy and making changes later if necessary
D) Documenting the decisions and sharing them with vendors only

What is the primary benefit of liaising with key stakeholders in the
early stages of developing a proactive maintenance strategy?
A) Ensuring the maintenance strategy is implemented as quickly as
possible
B) Gathering diverse perspectives to ensure the strategy meets
operational and business needs
C) Reducing the cost of tools and technologies needed for the strategy
D) Maximizing the number of stakeholders involved for approval
Which of the following is the most important factor to compare

when evaluating different maintenance strategies and techniques?

A) The initial implementation cost

B) The long-term impact on asset reliability and performance
C) The geographic location of service providers

D) The number of stakeholders involved in the decision

Part I11: Match Column A with Column B.
AB

1.Method investigates issues that lead to equipment breakdowns A. Scheduled Maintenance

2.Gather data on equipment performance, failure rates B.Reliability

3.Involves scheduled maintenance activities based on time C. Data Collection

intervals

4.Focuses on adhering strictly to manufacturer recommendations  D. Root cause analysis

5.Focuses on maintaining system functions rather than just E.Preventive Maintenance

individual components

Part I11: Answer the following questions

1. What is the application of CMMS in maintenance strategy?
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2. What is the benefit of Examining Current Maintenance Situation?
3. Explain the difference between MTTR and MTBF.
4. What is advantage of applying Proactive maintenance in an
industry?
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Unit two: Reliability Strategies Development

This unit is developed to provide you the necessary information regarding the following content
coverage and topics:-

e Maintenance strategies

e Examining and adapting strategy.

e Examining and adapting techniques and tools

e key information and performance indicators required Identification
This unit will also assist you to attain the learning outcomes stated in the cover page.
Specifically, upon completion of this learning guide, you will be able to:

e Select preferred maintenance strategy

e Examine and adapting strategy.

e Examine and adapting techniques and tools

e Identify key information and performance indicators required
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2.1 Maintenance Strategies

To develop a proactive maintenance strategy focused on enhancing reliability, organizations can

follow a structured approach that integrates various methodologies and tools. Here are key

components and strategies to consider:

Key Components of a Proactive Maintenance Strategy

1.

Leadership Commitment: Strong leadership is essential to drive the
initiative from the corporate level to the production floor, ensuring alignment with business
goals and fostering a culture of reliability.

Clear Strategy Development: Establish a clear strategy that
identifies specific reliability goals, such as uptime targets and acceptable failure rates. This
should be based on a thorough analysis of past performance and future market conditions.

Standard Operating Procedures (SOPs): Develop and standardize
SOPs to ensure consistency in operations, which helps avoid mistakes and enhances production
quality. This includes detailed procedures for equipment startups and routine maintenance
tasks.

Training and Talent Development: Invest in training programs to
equip employees with the necessary skills and knowledge about reliability practices. This
should include advanced training in new technologies and methodologies.

Cultural Shift towards Reliability: Foster a culture that emphasizes
the importance of reliability at all levels of the organization. This involves educating

employees about how their roles contribute to overall reliability goals.

Strategies for Enhancing Reliability

Reliability-Centered Maintenance (RCM): Implement RCM to understand how different systems

operate, identify failure modes, and prioritize maintenance efforts based on their impact on

production quality.

Condition Monitoring Techniques: Utilize techniques such as vibration analysis, thermography, and

other predictive maintenance tools to monitor asset health continuously. This allows for early

detection of potential failures before they lead to significant downtime.
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Continuous Improvement Processes: Establish processes for continuous improvement in
maintenance practices. Regularly update reliability goals based on performance metrics and
feedback from maintenance activities.
Utilization of Technology:Leverage technology such as Computerized Maintenance Management
Systems (CMMS) for efficient tracking of maintenance activities, scheduling tasks, and analyzing
performance data. Automation can also enhance data collection for condition monitoring, improving
decision-making processes related to maintenance.
2.1.1 Preferred Maintenance Strategy Selection.
Selecting a preferred maintenance strategy is crucial for optimizing equipment reliability and
operational efficiency. Organizations must evaluate various maintenance methodologies to
determine which aligns best with their operational goals, asset types, and industry requirements.
Here’s a breakdown of the main strategies and considerations for selection.
2.1.2 Types of Maintenance Strategies
1. Reactive Maintenance: Maintenance is performed only after
equipment failure.
Pros: Low initial costs and minimal planning required.
Cons: High risk of unexpected breakdowns, leading to increased repair costs and downtime. Best
suited for non-critical assets where downtime costs are low.
2. Preventive Maintenance: Scheduled maintenance tasks are
performed at regular intervals to prevent failures.
Pros: Reduces the likelihood of unexpected failures and extends equipment life.
Cons: Can be inefficient if not aligned with actual equipment condition, leading to unnecessary
maintenance.
3. Predictive Maintenance: Uses data analysis and condition
monitoring to predict when maintenance should be performed.
Pros: Minimizes downtime and maintenance costs by addressing issues before they lead to
failure.
Cons: Requires investment in technology and training to implement effectively.
4. Prescriptive Maintenance: Combines predictive capabilities with
actionable recommendations for maintenance actions.

Pros: Maximizes reliability and minimizes unplanned downtime through data-driven insights.
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Cons: Involves significantinvestment in advanced analytics and infrastructure.

MAINTENANCE STRATEGIES
MAINTENANCE MAINTENANCE MAINTENANCE MAINTENANCE

IJTDJE“'-'D maintenance Ltrd'.i."g”."i .
meactive maintenance strateqy

| TmE-BasED
MAINTEMANCE

USAGE-BASED
MAINTENANCE

Figure 1.2 Types of maintenance

2.1.3 Factors to Consider When Selecting a Maintenance Strategy
Equipment Criticality: Assess the importance of each asset to operations. High-value or critical
assets may benefit more from predictive or prescriptive strategies, while less critical assets might be
suitable for preventive maintenance.
Industry Requirements: Consider regulatory standards that may dictate specific maintenance
practices. Certain industries have strict compliance requirements that influence strategy selection.
Cost-Benefit Analysis: Evaluate the potential costs associated with equipment failure versus the
costs of implementing a specific maintenance strategy. This includes considering both direct repair
costs and indirect costs like lost production.
Risk Tolerance: Determine the organization's willingness to accept risks associated with equipment
failures. A lower risk tolerance may necessitate a more proactive approach, such as predictive or
prescriptive maintenance.
Technological Capability:Assess the availability of technology for monitoring equipment conditions
and data analysis. Organizations lacking advanced technology may find it challenging to implement
predictive or prescriptive strategies effectively.
2.2 Examining and Adapting Strategy
Examining and adapting a proactive maintenance strategy is essential for ensuring that it remains
effective and aligned with organizational goals. This process involves continuous monitoring,
evaluation, and adjustment of maintenance practices based on performance data and changing
conditions. Here’s a structured approach to examining and adapting maintenance strategies.

2.2.1 Steps for Examining and Adapting Maintenance Strategies
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1. Performance Monitoring: Continuously track key performance

indicators (KPIs) related to maintenance effectiveness, such as equipment uptime, failure rates,
and maintenance costs. This data provides insights into how well the current strategy is
performing and highlights areas for improvement.

2. Data Analysis: Utilize data analytics tools to analyze historical
performance data. Techniques like root because analysis can help identify patterns in
equipment failures and maintenance activities, allowing organizations to understand the
underlying issues affecting reliability.

3. Feedback Collection: Gather feedback from maintenance personnel
and operators about the challenges they face with existing strategies. Their insights can reveal
practical issues that may not be evident from performance data alone.

4. Benchmarking: Compare your maintenance performance against
industry standards or best practices. This benchmarking can help identify gaps in your strategy
and provide inspiration for new approaches or technologies that could enhance reliability.

5. Review of Asset Criticality: Regularly reassess the criticality of
assets within your operation. Changes in production processes or market demands may shift
the importance of certain assets, necessitating a reevaluation of which maintenance strategies
are most appropriate for each asset category.

6. Adaptation of Maintenance Approaches: Based on the insights
gained from monitoring, analysis, feedback, and benchmarking, adapt your maintenance
strategies as needed. This could involve shifting from a reactive to a predictive approach for
certain assets or enhancing preventive measures based on identified failure modes.

7. Training and Development: Ensure that all personnel involved in
maintenance are trained on any new strategies or tools being implemented. Continuous
education helps maintain alignment with best practices and enhances the overall effectiveness

of the maintenance program.

2.3 Examining and Adapting Techniques and Tools
Examining and adapting maintenance techniques and tools is essential for enhancing the reliability

of equipment and ensuring optimal operational efficiency. This process involves evaluating current
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practices, integrating advanced technologies, and continuously refining strategies based on

performance data. Here’s a detailed approach to this examination and adaptation process.

1.

2.3.1 Techniques for Examining Maintenance Strategies

Performance Metrics Analysis: Regularly assess key performance
indicators (KPIs) such as equipment uptime, maintenance costs, and frequency of unplanned
downtime. This analysis helps identify trends and areas needing improvement.

Condition Monitoring: Implement condition monitoring techniques
such as vibration analysis, thermal imaging, and acoustic inspections. These tools enable real-
time assessment of equipment health, allowing for timely interventions before failures occur.

Root Cause Analysis (RCA): Utilize RCA to investigate the
underlying causes of equipment failures. By addressing these root causes, organizations can
prevent recurrence and improve overall reliability.

Reliability-Centered Maintenance (RCM): Adopt RCM principles
to focus on preserving equipment functionality rather than just maintaining the equipment itself.
This involves assessing failure modes and their consequences to determine the most effective
maintenance strategies for each asset.

Data Analytics and Machine Learning: Leverage data analytics
tools to analyze historical maintenance data and predict future failures using machine learning
algorithms. This predictive maintenance approach allows for proactive planning based on actual
equipment conditions rather than scheduled intervals.

2.3.2 Tools for Enhancing Maintenance Strategies

Implement CMMS to streamline maintenance operations, manage work orders, schedule tasks, and

track performance metrics efficiently. A CMMS can enhance data visibility and facilitate better

decision-making regarding maintenance activities.

Advanced Sensors and 10T Devices

Utilize Internet of Things (10T) technology to gather real-time data from equipment sensors. This data

can provide insights into operational performance and facilitate predictive maintenance strategies.

Predictive Maintenance Software

Invest in predictive maintenance software that integrates machine learning capabilities to analyze data

collected from various sources, enabling organizations to anticipate failures accurately.

Training Programs
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Establish continuous training programs for maintenance personnel to ensure they are equipped with

the

latest knowledge and skills related to advanced maintenance techniques and tools.

Benchmarking Tools

Use benchmarking tools to compare your organization’s maintenance performance against industry

standards or best practices. This can highlight gaps in your strategy and provide insights for

improvement.

Adapting Maintenance Strategies

1.

2

Continuous Improvement Cycle: Establish a framework for
continuous improvement where strategies are regularly reviewed and adjusted based on new data,
technological advancements, and operational changes.

Feedback Mechanisms: Create channels for feedback from
maintenance teams and operators regarding the effectiveness of current strategies. This input is
vital for identifying practical challenges and opportunities for enhancement.

Flexibility in Strategy Implementation: Be open to combining
different maintenance strategies (e.g., preventive, predictive, RCM) tailored to specific assets or
operational contexts to maximize effectiveness36.

Regular Strategy Reviews: Schedule periodic reviews of the
maintenance strategy to assess its alignment with organizational goals, industry trends, and
technological developments.

Investment in Technology Upgrades: Stay abreast of emerging
technologies that could enhance maintenance capabilities, such as advanced analytics tools or new

condition monitoring technologies.

4 Key Information and Performance Indicators Required Identification

Identifying key information and performance indicators is essential for developing effective

reliability strategies in maintenance management. These indicators provide insights into the

performance of maintenance activities and help organizations assess their effectiveness in achieving

reliability goals. Here’s a structured approach to identifying these key performance indicators (KPISs)

and the information needed to support them.

2.4.1 Key Performance Indicators for Maintenance Reliability
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1. Mean Time Between Failures (MTBF): Measures the average time elapsed between failures of a
system or component.A higher MTBF indicates better reliability and fewer disruptions in
operations.

2. Mean Time to Repair (MTTR): Represents the average time required to repair a failed
component and restore it to operational status.Lower MTTR values signify efficient repair
processes, minimizing downtime.

3. Equipment Availability: The percentage of time that equipment is available for use compared to
the total scheduled operating time. High availability reflects effective maintenance practices and
operational readiness.

4. Overall Equipment Effectiveness (OEE): A composite metric that considers availability,
performance efficiency, and quality rate.OEE provides a comprehensive view of how effectively a
manufacturing operation is utilized.

5. Planned Maintenance Percentage (PMP): The ratio of planned maintenance hours to total
maintenance hours. A higher PMP indicates a proactive maintenance approach, reducing reliance
on reactive strategies.

6. Maintenance Costs as a Percentage of Replacement Asset Value (RAV): Measures maintenance
costs relative to the total value of assets. Helps assess the cost-effectiveness of maintenance
activities in relation to asset value.

7. Schedule Compliance: The percentage of scheduled maintenance tasks completed on time. High
compliance rates indicate effective planning and execution of maintenance schedules.

8. Backlog of Maintenance Work: The total number of outstanding work orders that need to be
addressed. A growing backlog can signal resource constraints or inefficiencies in the maintenance
process.

9. Reactive Maintenance Ratio: The proportion of maintenance work that is reactive versus
planned. A lower ratio suggests a more proactive maintenance strategy, which is typically more
cost-effective.

2.4.2 Information Required for Effective KPI Tracking

o Historical Maintenance Data: Collect data on past maintenance

activities, including repair times, failure incidents, and associated costs. This data forms the
basis for calculating KPIs like MTBF and MTTR.
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Asset Inventory and Specifications: Maintain an up-to-date
inventory of all assets, including specifications and criticality assessments, to prioritize
maintenance efforts effectively.

Operational Schedules: Access to production schedules helps in
planning maintenance activities during non-peak hours, minimizing disruptions while
maximizing equipment availability.

Work Order Management System: Utilize a computerized
maintenance management system (CMMS) or similar tools to track work orders, schedule
tasks, and monitor compliance with planned maintenance activities.

Feedback Mechanisms: Implement channels for collecting
feedback from operators and maintenance personnel regarding equipment performance and
issues encountered during repairs.

Benchmarking Data: Compare internal KPIs against industry
standards or best practices to identify areas for improvement and set realistic performance

targets.
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Self-check

Directions: Answer all the questions listed below.
Part I: Write True if the statement is correct or False if not correct.
1. A higher MTBF indicates better reliability and fewer disruptions in
operations.
2. A higher PMP indicates a proactive maintenance approach,
reducing reliance on reactive strategies.
3. Higher MTTR values signify efficient repair processes, minimizing
downtime.
4. Organizations lacking advanced technology may find it challenging
to implement predictive or prescriptive strategies effectively
Part 11:Choose the correct answer for the following Questions.
1. “Internal validity" refers to:
A) Whether or not there is really a causal relationship between two variables.
B) Whether or not the findings are relevant to the researchers' everyday lives.
C) The extent to which the researcher believes that this was a worthwhile project.
D) How accurately the measurements represent underlying concepts.
2. If a study is "reliable”, this means that:
A) The methods are outlined in the methods discussion clearly enough for the research to be
replicated.
B) The measures devised for concepts are stable on different occasions.
C) The findings can be generalized to other social phenomena
D) It was conducted by a reputable researcher who can be trusted.
3. The term 'external validity' is concerned with:
A) The question of whether the results of a study can be generalized beyond the specific research

context.
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B) Whether the research question is judged to be a good research question by those outside the

study.

C) The question of whether or not social scientific findings are applicable to people's every day,

natural social settings.

D) An ambiguous concept whose meaning depends on how it is defined.
Part I11: Answer the following questions.

1. What are the key components of a proactive maintenance strategy?

2. What is Reliability-Centered Maintenance (RCM)?
3. List types of maintenance and explain in detail.
4

Explain key performance indicators (KPIs).
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Unit three: Strategy Implementation

This unit is developed to provide you the necessary information regarding the following content
coverage and topics:-

e Maintenance Strategy Implementation

e Data Collection

e Hardware and other resources requirement

e Skill Needs for Proactive Maintenance

e Resources/Training to Implement Strategy
This unit will also assist you to attain the learning outcomes stated in the cover page.
Specifically, upon completion of this learning guide, you will be able to:

e |dentify data collection required

e |dentify hardware and other resources required

e |dentify skill needs required in consultation with key stakeholders

e Ensure all resources/training to implement strategy available
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3.1 Maintenance Strategy Implementation

Implementing a proactive maintenance strategy involves a systematic approach that enhances

equipment reliability and reduces downtime. Here’s a comprehensive guide on how to effectively

implement such strategies based on the insights gathered from various sources.

Steps to Implement Proactive Maintenance Strategies

1. Assess Current Maintenance Practices

Evaluate Existing Processes: Review your current maintenance practices to identify areas of reactive

maintenance. Analyze historical data to understand recurring issues and their operational impact.

2. Develop a Tailored Maintenance Strategy

Define Objectives: Establish clear goals for your proactive
maintenance program, focusing on reducing downtime, extending asset life, and lowering
maintenance costs.

Select Appropriate Strategies: Choose from various proactive
strategies such as:

v Preventive Maintenance (PM): Scheduled maintenance tasks based
on time or usage.

v Predictive Maintenance (PdM): Utilizing data analytics and
condition monitoring to predict failures before they occur.

v Condition-Based Maintenance (CBM): Performing maintenance
based on real-time data collected from equipment sensors.

3. Invest in Technology

Implement a Computerized Maintenance Management System
(CMMS): A CMMS is crucial for organizing, tracking, and analyzing maintenance data. It
facilitates scheduling, work order management, and performance tracking.

Utilize Condition Monitoring Tools: Invest in sensors and loT

devices to continuously monitor equipment conditions, enabling timely interventions.

4. Establish Data Collection and Analysis Processes

Monitor Performance Metrics: Track key performance indicators
(KPIs) such as Mean Time Between Failures (MTBF), Mean Time to Repair (MTTR),
equipment availability, and overall equipment effectiveness (OEE).
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Analyze Historical Data: Use data analytics to identify failure

patterns and inform predictive maintenance schedules.

5. Create Detailed Maintenance Procedures

Develop Standard Operating Procedures (SOPs): Document step-

by-step instructions for performing maintenance tasks. This ensures consistency and quality

in maintenance activities.

Estimate Task Durations: Accurately estimate the time required for

each maintenance task to create a realistic schedule.

6. Plan and Schedule Maintenance Activities

Create a Maintenance Calendar:

Schedule preventive and

predictive maintenance activities well in advance, considering production schedules to

minimize disruptions.

balanced across available resources to prevent bottlenecks.

Balance Workloads: Ensure that the maintenance workload is

7. Train and Empower Your Team

Provide Comprehensive Training: Equip your maintenance team

with the necessary skills related to proactive maintenance practices, including the use of

technology and data analysis.

Promote Collaboration: Encourage teamwork among technicians,

operators, and management to foster a culture of shared responsibility for equipment

reliability.

8. Monitor Progress and Adjust Strategies

effectiveness of your proactive maintenance efforts by monitoring KPlIs.

Regularly Review Performance Metrics: Continuously analyze the

Gather Feedback: Solicit input from your team regarding

challenges faced during implementation and areas for improvement.

Adapt Strategies as Needed: Be flexible in adjusting your

maintenance strategies based on performance data, feedback, and emerging technologies.

9. Foster a Culture of Continuous Improvement
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° Encourage Innovation: Promote an environment where team

members can suggest improvements or new technologies that could enhance reliability
strategies.

o Stay Updated with Industry Best Practices: Regularly review
industry trends and advancements in maintenance strategies to ensure your approach remains
competitive.

3.2 Data Collection
Identifying the necessary data collection for implementing proactive maintenance strategies is
crucial for enhancing equipment reliability and minimizing downtime. Here’s a structured approach
to determining what data needs to be collected, how to collect it, and the tools that can facilitate this
process.
3.2.1 Key Data to Collect for Proactive Maintenance
1. Operational Data
Equipment Performance Metrics: Collect data on operational parameters such as temperature,
pressure, vibration levels, and speed. This information helps in understanding the normal operating
conditions and identifying deviations that may indicate potential failures.
Usage Patterns: Track how often and under what conditions equipment is used. This includes hours
of operation, load conditions, and environmental factors that could affect performance.
2. Maintenance History
Previous Maintenance Records: Document all past maintenance activities, including dates, types of
maintenance performed (preventive, corrective), and any issues encountered during repairs. This
historical data is essential for identifying trends and recurring problems.
Failure Reports: Record incidents of equipment failure, including the time to failure (TTF), root
causes identified through root cause analysis (RCA), and the outcomes of repairs.
3. Predictive Analytics Data

Machine Learning Models: Implement predictive maintenance algorithms that analyze historical

data to forecast potential failures based on patterns observed in the data.

Anomaly Detection: Use advanced analytics to identify anomalies in operational data that could

indicate impending failures.

4. Feedback from Personnel
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Operator Insights: Gather qualitative data from operators and maintenance staff regarding
equipment performance and any observed issues during operation. This feedback can provide
context to the quantitative data collected.

Inspection Reports: Develop standardized forms for routine inspections where personnel can
report on equipment condition and any minor issues that may need attention.

3.2.2 Tools for Data Collection

Computerized Maintenance Management System (CMMS): A
CMMS can streamline the collection of maintenance history, schedule preventive tasks, and
track performance metrics efficiently. It serves as a centralized database for all maintenance-
related information.

Condition Monitoring Systems: Implement systems equipped with
sensors that collect real-time data on equipment health. These systems should integrate with your
CMMS for seamless data management.

Mobile Reporting Applications: Use mobile apps like the 1st
Reporting app to enable field personnel to input data directly from the site, ensuring timely
updates on equipment status and maintenance activities.

Data Analytics Platforms: Invest in analytics tools capable of
processing large datasets to identify trends, perform predictive analytics, and visualize
performance metrics effectively.

Training Programs: Train staff on how to use these tools effectively
and emphasize the importance of accurate data collection in supporting proactive maintenance

strategies.

3.3 Hardware and Other Resources Requirement

A

Hardware Requirements

To implement a proactive maintenance strategy, specific hardware resources are necessary to ensure

monitoring, diagnostics, and maintenance activities are carried out efficiently:

Sensors and Monitoring Devices

o Condition Monitoring Sensors (temperature, vibration, pressure,

humidity, etc.) to monitor the health of machinery.
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o Wearable devices for personnel safety monitoring.
o Data loggers to track performance over time and detect early signs
of failure.

Predictive Maintenance Tools:
o Infrared thermography cameras for detecting overheating and other
early failure signs in electrical and mechanical systems.
J Ultrasonic devices for monitoring mechanical components.
o Oil analysis equipment for monitoring lubrication and engine
health in industrial machinery.
Spare Parts Inventory:
o Keep a stock of critical spare parts (e.g., bearings, seals, belts,
filters) to prevent delays in repairs.
o Automated inventory management to track stock levels and reorder
parts when necessary.
Test and Diagnostic Equipment:
o Multimeters, oscilloscopes, and other diagnostic tools to
troubleshoot and test electrical systems.
o Portable analyzers for assessing air and fluid quality.
Predictive Maintenance Software:
. Al-driven platforms and algorithms that predict the failure of
equipment based on historical data, sensor readings, and machine learning models.
Cloud-based Asset Management Solutions:
o These systems help monitor equipment in real-time, storing data
and providing analytics for better decision-making.
Data Analysis Tools:
o Tools like Microsoft Power Bl, Tableau, or Google Data Studio
can process large datasets to identify patterns and anomalies.
Automation and Control Systems
o Systems like SCADA (Supervisory Control and Data Acquisition)

to monitor and control operations remotely.
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B. Personnel and Training
Effective proactive maintenance also depends on having a skilled workforce and proper training:
Maintenance Technicians & Engineers:
o Skilled personnel who can interpret data from monitoring tools,
conduct inspections, and perform repairs when necessary.
Training Programs:
o Training on the use of monitoring equipment (sensors, tools,
diagnostic devices).
o Software training for systems like CMMS, data analysis tools, and
predictive maintenance software.
o Up skilling in diagnostics and troubleshooting to address complex
failure modes before they escalate.
External Maintenance Service Providers:
o In some cases, partnering with third-party service providers for
specialized equipment may be necessary, especially for complex machines or large-scale assets
C. Budget and Financial Resources:
o Initial Investment: Allocate funds for the purchase of monitoring
equipment, predictive maintenance software, and data analysis tools.
o Ongoing Costs: Ensure there is a budget for routine maintenance
activities, spare parts, software licenses, and technician training.
D. Organizational Structure and Team Coordination
Effective coordination between different teams (maintenance, operations, and management) is
essential to successfully implement a proactive maintenance strategy. The key roles include:
1. Maintenance Manager
Oversees the entire maintenance program, ensuring proper resource allocation and adherence to
maintenance schedules.
2. Operational Teams:
Work in collaboration with maintenance staff to ensure that potential problems are flagged early and

resources are allocated for repairs.

3.

Management:
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Management must support the initiative by providing the necessary resources and understanding the

long-term value of proactive maintenance, such as reduced downtime and cost savings.

3.4 Skill Needs for Proactive Maintenance
It’s essential to understand the skill sets required to both implement and sustain the strategy.
Identifying these skill needs requires input from various stakeholders within the organization, as each
department may have different perspectives on what is necessary.
3.4.1 Key Stakeholders for Consultation

1. Maintenance  Team:Includes technicians, engineers, and
maintenance managers who will directly execute the proactive maintenance tasks.

2. Operations Team:Key personnel in operations who will help
identify which assets are critical to the business and need regular attention.

3. IT Department:Provides input on digital tools, software, and
automation technologies, as well as system integrations.

o Procurement and Supply Chain Teams:Consult to ensure the right
spare parts and resources are available for scheduled maintenance.

4. Senior Management:Ensures alignment with the overall business
strategy, allocates budget, and supports training initiatives.

5. Safety and Compliance Officers:Focus on identifying skills related
to regulatory compliance, safety procedures, and risk management in maintenance operations.

6. External Service Providers and Vendors:Offer insight into
specialized equipment and service requirements, along with the expertise needed for high-tech
tools or advanced equipment.

3.4.2 Skill Areas to Identify

The skills required for proactive maintenance can be grouped into technical, soft, and managerial

categories. Here's how each area can be analyzed:

Technical Skills

1. Condition Monitoring and Diagnostics:
o Ability to use condition monitoring tools such as vibration analyzers, thermography

cameras, ultrasound devices, and other diagnostic equipment.
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o Competency in interpreting data from sensors and understanding failure modes.
2. Predictive Analytics:
o Understanding of predictive maintenance software and data analysis tools.

o Ability to work with algorithms and machine learning models that predict asset
failures based on historical data and real-time monitoring.
3. Preventive Maintenance Scheduling:
o Proficiency in planning and scheduling maintenance tasks based on asset conditions,

manufacturer recommendations, and usage history.

Familiarity with CMMS (Computerized Maintenance Management System) software
for generating maintenance schedules, tracking work orders, and recording asset
performance.

4. Troubleshooting and Root Cause Analysis (RCA)
o Ability to identify and resolve issues in equipment based on a detailed understanding

of how systems operate.

o Skills in performing Root Cause Analysis (RCA) to prevent repeat breakdowns.
5. Automation and 10T Integration:
o Understanding of automation tools (SCADA systems, PLCs, etc.) and their integration

with loT devices.
o Ability to manage automation systems that can assist in the proactive monitoring and
maintenance of equipment.
6. Electrical and Mechanical Expertise
o Knowledge in electrical and mechanical maintenance for troubleshooting, repairing,
and replacing critical components in machines.
Soft Skills
1. Problem-Solving and Critical Thinking:
o Ability to think analytically and come up with solutions for unexpected breakdowns or
when troubleshooting machinery.
o Applying logic and problem-solving techniques to determine the cause of equipment
failure.

2. Communication Skills:
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o Clear communication between maintenance teams, operations, 1T, and management to

ensure alignment on tasks and expectations.
o Ability to effectively report findings from condition monitoring or diagnostic
activities.
3. Collaboration and Teamwork:
. Ability to work collaboratively with cross-functional teams to ensure that all aspects
of maintenance (technical, operational, safety, and compliance) are addressed.
Managerial and Organizational Skills
1. Resource Management:
o Ability to manage spare parts inventory, tools, and maintenance personnel effectively.
. Proficiency in planning and coordinating maintenance schedules without disrupting
production.
2. Leadership and Decision Making:
e Ability to lead teams, delegate tasks effectively, and make informed decisions when
dealing with maintenance priorities.
3. Project Management:
e Project management skills to plan, monitor, and execute proactive maintenance initiatives
or system overhauls.
e Ability to manage budgets, timelines, and quality assurance standards for maintenance

projects.

3.5 Resources/Training to Implement Strategy

Developing and implementing a proactive maintenance strategy involves not only identifying the
right tools, systems, and skills but also ensuring that all necessary resources and training are
available for successful execution. This ensures that the strategy can be properly implemented and
sustained over time. Below is a step-by-step approach to ensuring that all resources and training are
available to successfully implement a proactive maintenance strategy.

3.5.1 Availability of Resources for Proactive Maintenance
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Resources necessary to implement a proactive maintenance strategy encompass human resources,
physical assets, technology, and financial support. Ensuring these resources are available requires
careful planning and alignment with business objectives.

A.Human Resources (Skilled Personnel)

1. Assess Workforce Capabilities:Skill Gap Analysis:Conduct an audit of current staff capabilities
and identify skill gaps, particularly in condition monitoring, predictive analytics, and equipment
management.

Right Personnel:Identify key roles such as maintenance managers, technicians, engineers, data

scientists (for predictive maintenance), and analysts.

2. Recruitment and Staffing:If the skill gap analysis reveals shortages, recruit additional personnel
or engage external service providers.

Consider outsourcing specialized roles that may not require full-time in-house staff (e.g., third-party

vendors for highly specialized equipment).

Equipment and Tools

1. Condition Monitoring Tools and Sensors:

e Ensure availability of the necessary hardware for monitoring asset health (e.g., vibration
sensors, temperature monitoring devices, oil quality analyzers, ultrasound testing
equipment, etc.).

e Purchase and integrate predictive maintenance technologies such as condition monitoring
systems (CMS) and loT sensors for real-time asset tracking.

2. Diagnostic Tools and Software:

e Ensure access to software such as CMMS (Computerized Maintenance Management
Systems), EAM (Enterprise Asset Management) systems, and predictive maintenance
software.

e Ensure integration of real-time data from loT devices into the maintenance management
system for seamless decision-making.

3. Spare Parts and Inventory Management:

e Ensure that an adequate inventory of critical spare parts is available to avoid delays during

emergency repairs.
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e Invest in an automated inventory management system to track parts and reorder them based
on usage patterns.
A. Technology and Infrastructure
1. CMMS/EAM Systems:
e Ensure that the necessary CMMS software is available and properly configured to handle
work orders, schedule preventive maintenance tasks, and track asset performance.
e Ensure the integration of the CMMS with other systems like inventory management and
data analytics platforms for better visibility and coordination.
2. Mobile Devices and Connectivity:
o Equip maintenance teams with mobile devices (smartphones/tablets) that allow technicians
to receive work orders, report issues, and access equipment manuals and data on the go.
e Ensure connectivity and remote access to real-time data, especially if your team works in the
field or across multiple locations.
3. Cloud-based Platforms:
Implement a cloud-based system to store historical asset data and maintenance logs, providing easy
access to all relevant stakeholders, especially if teams are spread across different locations.
B. Financial and Budgetary Resources
1. Budget Allocation:
o  Secure sufficient funding for the initial investment in proactive maintenance tools, technologies,
and employee training.
e Allocate funds for routine maintenance and unexpected expenses related to proactive
maintenance initiatives.
2. Cost-Benefit Analysis:
Justify the investment by highlighting the long-term savings in maintenance costs, reduced
downtime, and improved asset reliability. Use historical data and case studies to present a clear
business case.
C. Communication and Collaboration Tools
1. Collaboration Platforms:
e Implement platforms for seamless communication between teams (maintenance, operations,
management, and procurement) to ensure the timely exchange of information related to

maintenance activities.
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e Tools such as Microsoft Teams, Slack, or specialized project management software can
facilitate real-time collaboration.
2. Workforce Scheduling and Coordination:
Ensure that scheduling software is available to coordinate shifts and ensure there is always adequate
staffing for maintenance tasks.
3.5.2 Availability of Training for Proactive Maintenance
Training is a crucial resource in implementing a proactive maintenance strategy. Well-trained
personnel are essential for both the correct usage of new technologies and for ensuring that
maintenance practices are followed according to the established strategy.
A. Training Needs Assessment

1. ldentify Training Requirements:

Assess the specific skills required for each role within the maintenance team (e.g., condition

monitoring, predictive analytics, troubleshooting, software usage, etc.).

e Conduct Training Needs Assessment (TNA) in consultation with key stakeholders such as
department heads, supervisors, and external vendors.

2. Review Existing Training Programs:

o Evaluate existing training programs to determine whether they address the skill gaps identified.
If not, create new programs tailored to the specific requirements of proactive maintenance.
B. Training on Tools and Technologies

1. Condition Monitoring and Predictive Maintenance Tools:

e Train technicians on how to operate and maintain diagnostic equipment and sensors (e.g.,
vibration analysis tools, thermal cameras, ultrasound devices).

e Provide hands-on training in predictive maintenance software and data interpretation for
spotting potential failures before they happen.

2. CMMS and EAM Systems:

e  Offer training in CMMS software to familiarize the team with creating, managing, and tracking
work orders, maintenance schedules, and asset performance.

e Provide advanced training for key personnel on data-driven decision-making, integrating sensor

data into the CMMS for automated work orders, and utilizing reporting tools.

3. Data Analytics and Machine Learning for Predictive Maintenance:
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Offer training in basic data analysis and machine learning techniques for predictive
maintenance.
If using advanced analytics or Al-based predictive tools, provide technical training to data

scientists or engineers on how to configure and tune predictive models.

C. Training on Safety and Compliance

1. Regulatory Compliance:

e Ensure that the team is trained on relevant regulatory standards, including safety,
environmental, and quality regulations, to ensure compliance during maintenance procedures.

o  Offer refresher courses on safety procedures, including how to use new equipment and adhere to
safety protocols for machinery maintenance.

2. Workplace Safety:

e Training on safety standards and protocols, particularly in high-risk environments (e.g.,
electrical safety, lockout/tagout procedures, confined space training).

e Ensure that personnel are trained to handle emergency situations and understand the risks
associated with the equipment they maintain.

D. Cross-Departmental Training

1. Collaboration between Maintenance and Operations:

e  Train maintenance and operations teams to work together by educating them on how operations
affect maintenance and vice versa (e.g., understanding operational processes to predict wear and
tear on equipment).

e  Cross-departmental workshops can promote a shared understanding of the proactive
maintenance strategy and goals.

2. Management and Leadership Training:

e Provide leadership training for supervisors and maintenance managers on how to manage
proactive maintenance activities, communicate effectively with team members, and use the data
generated by maintenance software to make informed decisions.

E. Continuous Learning Culture

1. On-the-Job Training and Mentorship:

e Implement on-the-job training for maintenance technicians, where they can shadow more
experienced workers to gain hands-on experience in implementing proactive maintenance tasks.

e Encourage mentoring programs where senior staff share their expertise with newer employees.
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2.

w

Access to Online Learning Resources:

Provide access to online courses or certifications on relevant topics (e.g., PMI certifications,
Predictive Maintenance certifications, 0T for Maintenance).

Encourage employees to engage in online communities or forums where they can share
experiences and learn best practices.

Regular Workshops and Refresher Training:

Schedule periodic refresher training sessions to keep the team updated on the latest tools,
techniques, and regulations.

3.5.3 Implementation Plan to Ensure Resource and Training Availability

To ensure that all resources and training are available to implement the proactive maintenance

strategy, follow these key steps:

1. Develop a Resource and Training Budget:

o Create a comprehensive budget that includes costs for technology, tools, spare parts, and
training programs. Ensure that the budget is approved by senior management.

2. Create a Detailed Implementation Timeline:

e  Set a timeline that outlines when resources will be procured, when training programs will be
conducted, and when various stages of the proactive maintenance strategy will be rolled out.

3. Coordinate Resource Allocation:

« Align the procurement of tools, software, and training with the project timeline to avoid delays
and ensure that the necessary resources are available when required.

4. Monitor Resource Availability and Training Effectiveness:

e Regularly assess whether resources are being used efficiently and whether the training is
meeting its objectives. This can be done through feedback surveys, performance evaluations, and
KPIs.

5. Foster Continuous Improvement:

e Regularly review and update the resource and training plans based on feedback, technological
advancements, and changes in the maintenance strategy.
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Self-check

Directions:Answer all the questions listed below.
Part 1:Choose the correct answer for the following Questions
1. The term Is used to refer to strategy formulation, implementation, and evaluation, with
referring only to strategy formulation.
A) Strategic planning; strategic management B)assessment; planning
C)Strategic management; strategic planning D)management cycle; brainstorming
2.Which of these requires a firm to establish annual objectives, devise policies, and allocate
resources?
A)Strategy formulation. B) Strategy implementation
C)Strategy maculationD.Strategy evaluation
3. Anything that a firm does especially well compared to rival firms is referred to as:
A) Competitive advantage.B) Comparative advantage
C)An external opportunity D) opportunity cost.
4. Both military and business organizations do all of the following except:
A) Use of the element of surprise.
B) Aim "to gain competitive advantage."
C) Use the assumption of conflict to develop strategies.
D) Use their own strengths to exploit competitors' weaknesses.
Part 11: Write True if the statement is correct and False if it is incorrect.
1. Strategists are usually found in higher levels of management and have considerable authority for
decision-making in the firm.
2. All strategists have similar attitudes, values, ethics and concerns for social responsibility.
3. ldentifying an organization's existing vision, mission, objectives, and strategies is the final step for
the strategic management process

4.The most effective strategic management is ritualistic, predictable, and formals

Approval Name: Signature: Date:

PLEASE MAKE SURE THAT THIS IS THE CORRECT ISSUE BEFORE USE




?Mhum h-bc Document No:
||Il° MINISTRY OF LABOR AND SKILLS | ©F/MoLS/TVT/029
Title: Issue No. Page No:
Training module format 1 Page 42 of 65

Unit four: Monitoring the Implementation of Strategy

This unit is developed to provide you the necessary information regarding the following content
coverage and topics:-

e Implementation of Monitoring strategy

e Data Collection

e Hardware and other resources requirement

e Skill Needs for Proactive Maintenance

e Resources/Training to Implement Strategy
This unit will also assist you to attain the learning outcomes stated in the cover page.
Specifically, upon completion of this learning guide, you will be able to:

e |dentifying data collection required

e Identifying hardware and other resources required

e |dentifying skill needs required in consultation with key stakeholders

e Ensuring all resources/training to implement strategy available
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4.1 Implementation of Monitoring Strategy
Monitoring the implementation of a proactive maintenance strategy is a crucial step to ensure that it
delivers the desired results, such as increased equipment reliability, reduced downtime, and overall
operational efficiency. Continuous monitoring allows organizations to identify areas that need
improvement, adjust processes as needed, and measure the success of the strategy over time. Below
is a comprehensive guide for monitoring the implementation of a proactive maintenance strategy.
Establish Key Performance Indicators (KPIs)
KPIs are essential to track the effectiveness of your proactive maintenance strategy. These metrics
will provide quantifiable data to evaluate progress and identify any issues.
Use of Technology for Monitoring
Effective use of technology is essential for monitoring the progress and success of your proactive
maintenance strategy.
Several tools can assist in tracking and assessing strategy performance in real-time.
A. Maintenance Management Software (CMMS/EAM Systems)
1. CMMS Systems for Data Tracking:These systems help track work orders, maintenance
schedules, downtime incidents, and asset performance.
Action: Use your CMMS system to track KPIs, measure compliance with maintenance
schedules, and review asset history to identify patterns and issues.
2. Real-time Data Dashboards:Create custom dashboards within your CMMS or use business
intelligence tools to track critical KPIs like MTTR, downtime, and asset reliability.
Action: Ensure that key stakeholders can access real-time data on the health of the assets, which
can guide quick decision-making.
B. Condition Monitoring Systems (loT and Sensors)
1. 10T Sensors for Predictive Maintenance:
Sensors collect real-time data on asset performance (temperature, vibration, pressure, etc.),
providing insights into asset condition.
Action: Use the data from IoT sensors to predict failures before they happen and monitor how
well the proactive strategy is improving asset health over time.

2. Data Analytics Platforms:
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Implement advanced data analytics platforms to analyze sensor data, identify trends, and
predict maintenance needs.

Action: Regularly analyze sensor data and work with data scientists to identify patterns that
indicate success or areas for improvement.

Regular Audits and Reviews

Periodic reviews and audits are essential for monitoring the success of the proactive maintenance
strategy. This helps identify any weaknesses or opportunities for further improvement.

A Scheduled Performance Reviews

1. Review Against KPlIs:
o Conduct regular reviews (e.g., monthly or quarterly) to compare actual performance against
the KPIs established at the outset of the strategy.
« Action: If KPIs are not meeting expectations, analyze the reasons why and take corrective
actions.
2. Stakeholder Involvement:
e Include key stakeholders such as operations managers, maintenance supervisors, and IT
specialists in the review process.
o Action: Hold cross-functional meetings to assess the progress of the proactive maintenance
strategy and get feedback from different departments.
B. Root Cause Analysis of Failures
1. Failure Investigations:

e When equipment failures occur, perform root cause analysis (RCA) to determine whether
they were due to factors that could have been prevented with better monitoring or
maintenance.

e Action: Use RCAs to learn from failures and adjust the strategy to prevent similar issues in
the future.

2. Track Recurring Problems:

o lIdentify and investigate recurring issues that may indicate that the proactive maintenance
strategy isn’t addressing all possible failure modes.

o Action: Adjust maintenance tasks or enhance predictive models to address underlying causes

of recurring failures.
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Feedback and Continuous Improvement
A proactive maintenance strategy should be dynamic, constantly evolving based on feedback from
all involved parties and the results of ongoing monitoring efforts.
A. Employee Feedback
1. Collect Feedback from Maintenance Technicians:
e Regularly ask the maintenance team for feedback on the effectiveness of the proactive
maintenance tools and processes.
o Action: Use surveys or meetings to understand the challenges technicians face and whether
the tools and resources provided are adequate for proactive tasks.
2. Operational Feedback:
o Seek input from the operations team on how the proactive maintenance activities are
affecting production and uptime.
o Action: Align feedback from operations with maintenance performance data to ensure a
holistic view of the strategy’s success.
B. Adjusting Based on Performance
1. Addressing Underperformance:
o If certain assets or maintenance tasks are not meeting targets (e.g., high downtime, poor
reliability), make adjustments to the strategy.
e Action: Modify schedules, reallocate resources, or use different predictive models to
improve outcomes.
2. Continuous Training and Development:
o Based on performance reviews and feedback, adjust training programs for maintenance
teams, ensuring they stay up-to-date with the latest tools and techniques.
« Action: Implement continuous learning initiatives to address knowledge gaps and keep.
Reporting and Documentation
1. Report Performance to Stakeholders:
e Regularly provide performance reports to senior management, detailing the successes,
challenges, and recommendations for improvement.
o Action: Create clear, concise reports that highlight key metrics, achievements, and areas
needing attention.

2. Documentation of Changes:
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o Document any changes made to the strategy based on monitoring feedback, so everyone is on
the same page regarding the strategy’s evolution.

« Action: Maintain detailed records of any strategy adjustments, including the reasons for the

changes and the anticipated benefits.

4.1.1 Define Desired Levels for Performance Indicators

Before comparing actual performance, it's critical to establish clear, measurable goals for each
performance indicator. These desired levels should be aligned with the organization’s overall
maintenance and operational objectives. They should be specific, realistic, and based on industry
standards, past performance, or benchmarking data.

4.1.2 Monitor Actual Performance against Desired Levels

Once desired levels for KPIs are set, the next step is to track actual performance continuously and
compare it against the desired levels. This involves gathering data, tracking maintenance activities,
and using tools like CMMS (Computerized Maintenance Management Systems) or loT-based
sensors for real-time monitoring.

4.1.3. Make Data-Driven Adjustments

Based on the comparison of actual performance with desired levels, the next step is to make
adjustments to the strategy to improve results or address any gaps. Adjustments could be in the form
of changes to processes, resource allocation, or strategy refinement.

A. Refining Maintenance Schedules

1. Adjust Preventive Maintenance (PM) Frequency:

o If certain assets are experiencing higher-than-expected failure rates or unplanned downtime,
consider adjusting the preventive maintenance schedule.

o Action:Increase the frequency of inspections or maintenance activities for critical equipment
that is underperforming, or implement more advanced predictive maintenance strategies for
assets with high failure rates.

2. Shift Focus to Critical Assets:

o If analysis shows that critical assets are the main contributors to downtime, consider
reallocating resources to ensure those assets receive more attention.

« Action:Shift maintenance priorities based on asset criticality to reduce the risk of failure.

B. Enhancing Training and Skills

1. Targeted Training Programs:
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If performance is not meeting expectations due to lack of technical skills (e.g., slow repair
times or improper use of condition monitoring tools), initiate targeted training programs.
Action:Offer specialized training in predictive maintenance technologies, condition

monitoring techniques, and equipment-specific training.

2. Cross-Departmental Collaboration:

C.

Improve communication between maintenance and operations teams if performance data
reveals misalignment between maintenance schedules and operational needs.

Action:Set up regular coordination meetings between maintenance and production teams to
ensure everyone is aligned on priorities and schedules.

Improve Resource Allocation

1. Optimize Spare Parts Inventory:

If parts shortages or delays are contributing to extended downtime (high MTTR), consider
optimizing the spare parts inventory.
Action:Implement an automated inventory management system or establish agreements with

vendors for fast delivery of critical spare parts.

2. Improve Staffing Levels:

If maintenance performance is suffering due to understaffing or resource constraints, adjust
staffing levels or consider outsourcing certain maintenance tasks.
Action: Evaluate staffing needs and hire additional maintenance personnel if required or

outsource specialized maintenance services.

4.1.4. Reassess and Adjust Desired Levels (Continuous Improvement)

Over time, the desired levels of performance may need to be revised as the strategy matures and

operational conditions change. Continuous improvement is at the heart of any proactive maintenance

strategy.

A

Benchmarking and Industry Standards

1. Industry Benchmarking:

Periodically compare your performance against industry benchmarks to ensure your desired
levels are still competitive and realistic.
Update your targets based on evolving industry best practices, technology advancements, and

lessons learned from internal performance.

2. Adjusting for Business Changes:
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. As the business grows or changes, such as adding new equipment or increasing production

capacity, reassess the desired levels for performance indicators to ensure they remain aligned
with current goals.
. Adjust the KPIs and their desired levels to reflect new operational requirements or the

introduction of new technologies.

B. Incorporate Feedback for Strategy Refinement
1. Feedback Loops:
. Incorporate feedback from stakeholders (maintenance teams, operations, and management) to

refine and adjust the proactive maintenance strategy.

. Hold regular feedback sessions to gather insights into the strategy’s effectiveness, challenges,
and areas that need improvement.

2. lterative Adjustments:

. Make small, incremental improvements to the strategy based on performance data, lessons
learned, and feedback, rather than waiting for large-scale overhauls.
o Continually refine and iterate on the strategy to drive incremental improvements in asset

reliability, cost savings, and maintenance efficiency.

4.2 Liaising Key Stakeholders with Regarding Strategy Issues
In developing and monitoring the implementation of a proactive maintenance strategy, one of the
key factors for success is the effective communication and collaboration between maintenance teams
and other relevant stakeholders. Liaising with key stakeholders ensures that everyone is aligned with
the goals, challenges, and progress of the maintenance strategy. This is essential to address any
issues promptly and to ensure continuous improvement.

4.2.1 lIdentifying Key Stakeholders
Before liaising with stakeholders, it’s important to first identify who these stakeholders are.
Stakeholders in a maintenance strategy can include:
Maintenance Team: Technicians, supervisors, planners, and schedulers directly involved in
executing maintenance tasks.
Operations Team: Managers and operators who are affected by the maintenance schedules and asset

performance.

Approval Name: Signature: Date:

PLEASE MAKE SURE THAT THIS IS THE CORRECT ISSUE BEFORE USE




Pl‘thI\qﬂh'bC Document No:
|||l¢ MINISTRY OF LABOR AND SKILLS |©FMoLS/TVT029

Title: Issue No. Page No:
Training module format 1 Page 49 of 65

Management: Senior management and decision-makers who set strategic goals, approve budgets,
and allocate resources.
Supply Chain and Vendors: External suppliers of spare parts, equipment, and service providers.
Health & Safety Team: Responsible for ensuring that maintenance practices align with workplace
safety standards.
IT/Data Teams: Provide support for data collection, software systems (CMMS), and automation
tools used in predictive maintenance.

4.2.2 Effective Communication Channels
To ensure a smooth flow of information, establish clear communication channels. Consider the
following methods of communication:
Regular Meetings: Hold scheduled meetings (weekly, monthly, and quarterly) with different
stakeholders to discuss performance, challenges, and future planning.

o Maintenance Review Meetings: Focused on operational updates, KPIs, and resource

allocation.
o Cross-functional Meetings: Involve operations, management, and other departments for
alignment.

Emails and Reports: Send regular status reports on performance indicators like MTTR, MTBF, and
downtime to keep stakeholders informed of progress and any issues.
Dashboards and CMMS: Use digital tools to provide real-time insights and transparent tracking of
maintenance activities, performance, and issues.

4.2.3 Discussing Strategy Issues and Challenges
When liaising with stakeholders, it’s important to have open discussions about issues related to the
proactive maintenance strategy. This could involve:

A. Reporting Issues Early
Proactive Issue ldentification: If maintenance issues are arising that could affect the strategy (e.g.,
unexpected downtime, parts shortages, training gaps), communicate them early to prevent them from
escalating.
Example: If a machine is repeatedly failing despite preventive measures, report this to stakeholders
so that they can help investigate and identify root causes.

Approval Name: Signature: Date:

PLEASE MAKE SURE THAT THIS IS THE CORRECT ISSUE BEFORE USE




?Mhum h-bc Document No:
||Il° MINISTRY OF LABOR AND SKILLS | ©F/MoLS/TVT/029
Title: Issue No. Page No:
Training module format 1 Page 50 of 65

Clear Problem Definition: Clearly define the issue. For instance, if preventive maintenance
compliance is low, explain whether it’s due to scheduling issues, insufficient resources, or staff
shortages.
B. Addressing Resource Constraints
Personnel Shortages: If the maintenance team lacks the necessary skills or manpower to implement
the strategy effectively, discuss this with HR, management, or training departments.
Example: If technicians are struggling with predictive maintenance tools, a training session might be
required.
Budget and Resources: If resource constraints are limiting the effectiveness of the strategy (e.g.,
insufficient spare parts or technology), involve management to allocate more resources or prioritize
certain activities.
4.2.4 Gathering Feedback from Stakeholders
Continuous feedback is essential to adjust and refine the proactive maintenance strategy. Different
stakeholders provide valuable insights on how well the strategy is working from their perspective.
A. Feedback from Operations Teams
Impact on Production: Gather feedback on how the maintenance strategy is affecting production or
operations. Are the planned maintenance activities reducing unplanned downtime, or are they
creating bottlenecks?
Example: Operations might report that the equipment is frequently unavailable during production
hours, affecting productivity.
Alignment of Maintenance Schedules: Ensure that the maintenance team and operations team are
aligned on the timing of maintenance. For example, if preventive maintenance is scheduled during
critical production periods, this can be adjusted.
B. Feedback from the Maintenance Team
Tool and Process Effectiveness: Technicians should provide feedback on the tools, equipment, and
processes they use to implement the strategy. Are the systems and technologies in place effective?
Do they need more training or support?
Example: If technicians report that they don’t have adequate access to historical data, this issue

needs to be addressed by improving the CMMS.
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Challenges in Execution: Technicians might face challenges in implementing proactive measures,
such as lack of access to parts or diagnostic tools. Understanding these challenges is key to
improving execution.
C. Feedback from IT/Data Teams
Technology and Data Management: Discuss with the IT/data team whether the current data
collection methods (e.g., sensors, CMMS) are accurate and reliable. Are predictive maintenance
algorithms working well, or do they need adjustments?
Data Integration and Accessibility: Ensure that data from various sources is being integrated
properly and is accessible to all stakeholders. This might include maintenance logs, sensor data, or
equipment performance data.
4.2.5 Collaborative Problem-Solving
When issues arise in the proactive maintenance strategy, collaborative problem-solving is essential.
Engaging key stakeholders in brainstorming solutions helps to identify better approaches and makes
them feel invested in the solution.
A. Root Cause Analysis (RCA)
Conduct Root Cause Analysis (RCA) for any recurring issues. For example, if unplanned downtime
is increasing, work with operations, maintenance, and other teams to determine whether it's a
technical issue, a process problem, or a resource shortage.
Example: If certain equipment failures keep occurring, identify whether the cause is design flaws,
lack of predictive maintenance, or improper operation.
B. Joint Decision-Making
Involve key stakeholders in decision-making. For example, if a significant asset is not meeting

performance goals, a team that includes maintenance, operations, and management can decide

whether to:
v Invest in upgrades.
v Adjust maintenance frequency.
v Replace the equipment altogether.

Collaborative Decisions on Strategy Adjustments: As challenges arise, stakeholders should be
involved in determining any necessary adjustments to the maintenance strategy.

4.2.6 Ensuring Alignment with Organizational Goals
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As the strategy progresses, aligning maintenance efforts with overall business goals is vital. Ensure
that stakeholders are aware of the long-term objectives of the proactive maintenance strategy, such
as improving operational efficiency, reducing downtime, and extending asset life.

e Management Buy-In: Regularly update senior management on strategy performance, issues, and
progress to maintain their support for the proactive maintenance approach.

e Cross-Functional Alignment:Ensure that operations, maintenance, and other teams are all
working toward the same business goals, minimizing disruptions to production and maximizing
the reliability of assets.

4.2.7 Documentation and Reporting

Documenting Issues and Solutions: Keep clear records of discussions with stakeholders,

including identified issues, proposed solutions, and actions taken. This ensures transparency and

helps when reviewing strategy effectiveness.

Report Performance: Create regular reports summarizing performance indicators (e.g., MTTR,

MTBF, downtime) and share them with all relevant stakeholders.

4.2.8 Continuous Improvement and Refinement
Liaising with stakeholders isn’t a one-time activity; it should be an ongoing process of continuous
improvement. Regular feedback, issue resolution, and alignment with organizational goals will help
refine the proactive maintenance strategy over time.

e Review Strategy Effectiveness: Regularly assess whether the strategy is achieving the desired

outcomes and whether adjustments are necessary.
o Adjust KPIs: As the strategy matures, KPIs might need to be adjusted to reflect new

operational goals, technologies, or business conditions.

4.3 ldentifying Areas Requiring Adjustment

When developing and monitoring the implementation of a proactive maintenance strategy, one key
aspect is recognizing and identifying areas that require adjustment. Even well-planned strategies can
face challenges or may not yield the desired outcomes due to unforeseen factors or changing
operational conditions. ldentifying and addressing these areas ensures the maintenance strategy
evolves to meet goals effectively.

1. Monitoring Performance Indicators (KPIs)
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The first step in identifying areas that need adjustment is monitoring key performance indicators
(KPIs) that measure the effectiveness of the maintenance strategy. If any KPIs are underperforming
or deviating from set goals, it signals that the strategy may need adjustments.
Common KPIs to Monitor:
Mean Time Between Failures (MTBF): If MTBF is lower than expected, equipment might not
be reliable enough, indicating issues with the strategy.
Mean Time to Repair (MTTR): A high MTTR can indicate inefficiencies in repairs or issues
with resource availability.
Unplanned Downtime: If this is higher than planned, it shows that the maintenance strategy is
not preventing failures as expected.

Preventive Maintenance Compliance: If scheduled preventive
maintenance tasks are not being completed on time, it suggests that either the schedule is too
aggressive or resources are insufficient.

Cost of Maintenance: If maintenance costs are increasing beyond
the expected levels, it may indicate inefficiencies or the need for better resource allocation.

By regularly reviewing these indicators, you'll be able to identify any areas where performance is not
meeting expectations.
2. Assessing Root Causes of Performance Gaps
Once performance indicators suggest an area that needs improvement, the next step is to assess the
root causes of the performance gaps. Simply noticing that a KPI isn’t meeting the desired target is
not enough -you must delve deeper to identify the reasons behind it.
Common Areas to Investigate:
Workforce Issues:
o Are the maintenance personnel trained and skilled for the tasks? Are there any issues with
staffing levels or employee engagement?
o Example: If MTTR is high, it may be due to a lack of training on the latest diagnostic tools or
underqualified staff.
Tools and Equipment:
e Is the equipment reliable? Are there frequent breakdowns of the tools used in preventive or

corrective maintenance tasks?
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Example: High failure rates for a particular machine may point to issues with the maintenance
tools or techniques being used, or perhaps outdated machinery that needs to be replaced or

overhauled.

Data Accuracy and Condition Monitoring:

Is the data used for decision-making accurate and up-to-date? Are sensors, predictive
maintenance algorithms, or condition monitoring systems giving reliable feedback?
Example: If predictive maintenance isn’t reducing unplanned downtime as expected, the root

cause might lie in inaccurate data or improperly calibrated monitoring systems.

Process Bottlenecks:

Are there any delays or inefficiencies in the maintenance processes? For example, are spare
parts unavailable when needed, or is there a backlog in preventive maintenance tasks?
Example: If maintenance tasks are delayed or incomplete, this may be due to ineffective

scheduling, delays in parts procurement, or poor communication between teams.

Communication and Coordination:

Are the maintenance team and operations team properly aligned? Lack of coordination between
these teams can create significant inefficiencies, especially in scheduling and executing tasks.
Example: If downtime is more frequent than anticipated, it might be due to poor communication
about when machines are available for maintenance or insufficient collaboration in planning.

3. Evaluating Resource Allocation

A common area requiring adjustment in many maintenance strategies is resource allocation. This
includes both human resources (maintenance staff, training) and physical resources (tools,
equipment, spare parts).

Common Resource Issues:

Insufficient Staffing:

If the maintenance team is understaffed, it can lead to delayed or missed preventive

maintenance, longer response times, and more unplanned downtime.

Action: Review staffing levels and hire or reassign resources where necessary.

Training Gaps:

If the maintenance team lacks the required skills, it could lead to incorrect maintenance

procedures, prolonged downtime, and ineffective strategies.
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. Action: Assess current training programs and ensure they are up-to-date with new

technologies and methodologies.
Inventory Management:
. Poorly managed spare parts inventory can delay repairs and lead to extended downtime. If

parts are not available when needed or if there is excessive stock, it can cause inefficiency.

. Action: Assess the spare parts inventory and implement an optimized inventory management

system to prevent shortages or overstock.

4.

Examining Maintenance Scheduling and Frequency

Maintenance scheduling and frequency play a key role in the success of a proactive maintenance

strategy. Too frequent or too infrequent maintenance can lead to unnecessary costs or increased

failures, respectively.

Areas to Review:

Scheduling Conflicts:

. If preventive maintenance tasks are too frequent, they may disrupt operations unnecessarily.

Conversely, too few preventive tasks can lead to equipment failures.

. Action: Reassess the preventive maintenance schedule based on asset criticality, usage

patterns, and failure data.

Backlog of Maintenance Tasks:

. A backlog of maintenance tasks could indicate that resources are not available to complete

work on time. This could also be a sign that the maintenance plan is too ambitious.

. Action: Prioritize tasks based on the criticality of assets and streamline maintenance workflows

to avoid
5.

backlogs.

Technology and Tools Effectiveness

The tools and technologies used to monitor and implement maintenance strategies must be evaluated

regularly to ensure they are effective. This includes:

Key Areas to Review:

CMMS (Computerized Maintenance Management System):

information to all stakeholders?

utilizing it to its full potential.

Are the CMMS tools being used effectively? Are they providing accurate, timely

Action: Conduct a review of CMMS performance and whether all relevant teams are
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Predictive Maintenance Technology:
. Is predictive maintenance technology providing accurate forecasts and preventing failures
as intended? Are sensors and monitoring systems functioning correctly?
. Action: Evaluate whether the predictive maintenance tools need recalibration or if more
accurate technologies should be considered.
Mobile Tools for Technicians:
. Are technicians using mobile tools or apps effectively for reporting, tracking, and
managing maintenance tasks in real-time?
. Action: Ensure that maintenance technicians are well-equipped with the necessary mobile
tools to improve efficiency.
6. Engaging Stakeholders and Gathering Feedback
Regularly engaging stakeholders and gathering feedback is crucial in identifying areas that need
adjustment in the maintenance strategy.
Feedback Areas to Consider:
Maintenance Team Feedback:
Gather insights from the maintenance crew on issues they are facing in carrying out tasks,
resource needs, or workflow inefficiencies.
Example: If maintenance workers report that they are unable to complete tasks due to a lack of
spare parts or equipment, adjustments to the inventory or procurement process may be needed.
Operations and Production Teams:
Operations teams should provide feedback on the impact of maintenance on production. Are
downtime or maintenance schedules impacting productivity?
Example: If operators report frequent disruptions due to maintenance, it may indicate that the
timing or execution of preventive maintenance tasks needs adjustment.
Management and Financial Oversight:
Management can help identify whether the strategy is staying within budget or whether
maintenance costs are spiraling.
Example: If maintenance costs exceed budget, a reassessment of the scope or methods of

maintenance (e.g., outsourcing vs. in-house) might be necessary.

7.

Benchmarking and Industry Comparisons
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Performing a benchmarking analysis can help identify areas where your strategy is falling short in
comparison to industry standards or competitors. This can provide valuable insights for areas
requiring adjustment.
Key Areas to Compare:
Industry Standards for Maintenance Practices:
Are your KPIs in line with industry best practices? Compare your metrics (e.g., downtime,
maintenance costs) with those of similar organizations.
Technology and Tools:
Are your maintenance tools and technologies up to industry standards? If not, upgrading to more
advanced tools may be necessary.
8. Continuous Improvement
Once areas requiring adjustments have been identified, the next step is making adjustments and
continuously improving the strategy.
Steps to Take:
1. Implement Changes: Address the identified gaps by modifying processes, re-aligning resources,
or introducing new technologies.
2. Monitor the Effectiveness of Changes: Track the performance after adjustments to see if the
desired improvements are realized.
3. Refine the Strategy: Maintenance strategies should evolve based on the ongoing results and

changes in operational needs or technology.
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Self-check

Directions: Answer all the questions listed below.
Part I: Choose the correct answer for the following Questions
1. Which of the following is NOT a major element of the strategic management process?
A. Formulating strategyB. implementing strategy
C. Evaluating strategy  D. Assigning administrative tasks
2. The primary focus of strategic management is:
A. Strategic AnalysisB. The Total Organization
C. Strategy FormulationD. Strategy Implementation
3. Which of the following focuses on supporting the corporate and business strategies?
A. Competitive strategyB. corporate strategy
C. Operational strategyD. National strategy. Mission strategy
4. The corporate level is where top management directs:
A. all employees for orientationB. its efforts to stabilize recruitment needs
C.Overall strategy for the entire organizationD. overall sales projections
Part 11: Write True if the statement is correct and False if it is incorrect
1. The final stage in strategic management is strategy implementation.
2. One of the fundamental strategy evaluation activities is reviewing external and internal factors
that are the basis for current strategies.
3. Objectives should be measurable, challenging, reasonable, consistent, and clear.
4. Application of the strategic-management process is typically more formal in larger and well-

established organizations.
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1. Reliability, Maintenance, and Safety Engineering) by Ken Latino, Mark Latino, and Bob Latino.
2. Condition Monitoring Standards, Volume 5 by IDCON INC.

3. Making Good Decisions with Reliability-Centered Maintenance by Total Resource Management
and IDCON INC.

4. Maintenance and Reliability Metrics/KPIs 101 by Ricky Smith, CMRP and David A. Martin,
CMRP

5. Reliability Centered Maintenance Using RCM Blitz by Douglas Plucknette.
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The Trainers Who Developed the TM

Name Qualification Educational Region College Mobile E-mail
background number

Kebede Tadesse A Mechanical Oromiya MGMBPTC 0911355094 | kebedetad2016@gmai
Engineering l.com

FirewBekele A Manufacturing Ambhara D//Berahan 0910826193 | firewbekele652@gma
Technology PTC il.com

WelelaSeid A Manufacturing Sidama Hawasa PTC 0912134346 | wolelaseidl1@gmail.
Engineering com
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