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[bookmark: _Toc227496307]1. Introduction
Maintenance is a fundamental function within industrial operations, directly influencing equipment reliability, operational efficiency, and workplace safety. Effective maintenance ensures that assets perform as intended, reducing the likelihood of failure while extending equipment lifespan and lowering operational costs (Wireman, 2014). In stores and materials handling environments, where continuous movement of goods underpins production, the reliability of handling equipment is particularly critical. Disruptions to this flow can lead to production delays, increased labour costs, and wider operational inefficiencies.
Forklift trucks are among the most widely used and safety-critical assets in such environments. They are responsible for transporting materials and often operate in close proximity to personnel, increasing the risk associated with failure. Inefficiencies or breakdowns can result in operational delays as well as safety hazards such as collisions, dropped loads, or instability (Health and Safety Executive, 2013). Maintaining these assets is therefore essential not only for productivity but also for compliance with regulations such as the Lifting Operations and Lifting Equipment Regulations (LOLER) 1998.
Traditionally, maintenance strategies have relied on planned preventative maintenance (PPM) combined with reactive repairs. While this ensures compliance, it often fails to optimise reliability or minimise unplanned downtime. Reactive maintenance can lead to increased long-term costs due to emergency repairs and operational disruption (Mobley, 2002). In contrast, modern approaches such as condition-based maintenance (CBM) and reliability-centred maintenance (RCM) use data and analysis to predict and prevent failures, improving efficiency and asset performance (Moubray, 1997).
This report evaluates maintenance practices for forklift trucks within a stores operation, identifying current limitations and opportunities for improvement. It considers how data-driven strategies, improved reporting, and integration with asset management systems can enhance performance. Ultimately, the report demonstrates how maintenance can evolve from a compliance-driven activity into a proactive strategy that improves reliability, safety, and operational efficiency.
[bookmark: _Toc227496308]2. Background to the Business and Equipment
[bookmark: _Toc227496309]2.1 Business Background
The organisation operates within a heavy industrial manufacturing environment supporting large-scale steel production. The central stores function plays a critical role in maintaining operational continuity by ensuring that materials, spare parts, and consumables are readily available to both production and maintenance teams. The efficiency of this function is closely linked to overall site performance, as delays in material availability can lead to extended downtime and reduced productivity.
Forklift trucks are essential to the operation of the stores department, enabling the movement of goods throughout the facility. They are routinely used for unloading deliveries, transporting materials, and supplying production areas. In practice, forklifts also support urgent breakdown responses, where the timely delivery of parts is critical to restoring production. Consequently, any delay in material handling caused by equipment failure can have a direct impact on plant availability and operational efficiency. For example, during maintenance shutdowns or reactive repairs, forklift failure can delay tasks and increase production losses, highlighting the importance of reliable materials handling equipment (Mobley, 2002).
For example, during planned maintenance shutdowns or reactive repair activities, forklifts are often required to move heavy or critical components quickly across the site. A failure of a forklift during these periods can delay maintenance tasks, prolong downtime, and increase overall production losses. This highlights the dependency of the stores function on reliable materials handling equipment and reinforces the importance of effective maintenance practices (Mobley, 2002).
[bookmark: _Toc227496310]2.2 Description of the Equipment
The primary equipment considered is the counterbalance forklift truck, widely used due to its versatility and load-handling capability. These machines are typically powered by diesel or electric systems and operate within a lifting capacity range of 2.5 to 5 tonnes. Their design enables efficient load handling while maintaining stability through a rear counterweight.
Forklift trucks consist of several critical systems, including hydraulic lifting mechanisms, mast and fork assemblies, power units, and steering and braking systems. Tyres and chassis components must withstand continuous operational stress, while safety features such as alarms and lighting ensure safe operation in line with regulatory requirements (Health and Safety Executive, 2013).
Operating conditions in industrial environments are demanding, with frequent stop-start cycles and exposure to uneven surfaces, dust, and oil contamination. These conditions contribute to accelerated wear, particularly on tyres and hydraulic systems. Such factors increase the likelihood of failure if maintenance is not effectively managed, reinforcing the need for a structured and proactive maintenance strategy (Moubray, 1997).
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The maintenance strategy commonly applied to forklift trucks within stores and materials handling environments typically combines Planned Preventative Maintenance (PPM) with reactive maintenance. This approach is widely used due to its simplicity and its ability to meet statutory requirements. Forklift trucks are subject to annual thorough examinations under the Lifting Operations and Lifting Equipment Regulations (LOLER), ensuring legal compliance and safe operation (Health and Safety Executive, 2013).
In addition to statutory inspections, routine servicing is carried out at fixed intervals, usually between 250 and 500 operating hours, in line with manufacturer guidance. Operators perform daily pre‑use checks to identify visible defects such as leaks, tyre damage, or safety system faults. Where defects are identified or failures occur, maintenance is typically reactive, with external contractors engaged to restore functionality.
[bookmark: _Toc227496313]3.2 Strengths of Current Practices
A key strength of the current approach is its effectiveness in ensuring compliance with health and safety legislation. Regular LOLER inspections reduce regulatory risk, while daily operator checks promote early identification of visible faults and encourage user accountability. The use of external contractors provides access to specialist expertise, improving maintenance quality without the need for extensive in‑house technical capability. Additionally, fixed servicing intervals allow for predictable planning and budget control, making the system straightforward to administer.
[bookmark: _Toc227496314]3.3 Weaknesses of Current Practices
Despite these advantages, the approach remains largely reactive, with many interventions occurring only after failures have developed. This can lead to unplanned downtime, disrupting material flow and operational efficiency. Minor defects, such as hydraulic leaks, may be identified during inspections but not adequately escalated, eventually resulting in more serious failures and emergency repairs. This increases costs and can introduce additional safety risks.
Another limitation is the limited use of available operational data. While modern forklifts generate diagnostic and usage information, this data is rarely used to inform maintenance decisions, reducing opportunities for predictive or condition‑based maintenance (Mobley, 2002). Furthermore, the absence of a lifecycle‑focused approach can lead to inefficient resource use and suboptimal asset replacement decisions, highlighting the need for a more structured and data‑driven maintenance strategy (Moubray, 1997).
[bookmark: _Toc227496315]4. Evaluation of Improved Maintenance Strategies
[bookmark: _Toc227496316]4.1 Enhanced Preventative Maintenance
Preventative maintenance can be significantly improved by aligning servicing schedules with actual equipment usage rather than fixed time or hour intervals. In many forklift fleets, a small number of trucks account for the majority of operating hours, meaning uniform servicing can result in both over‑maintenance and under‑maintenance. Categorising forklifts by utilisation and prioritising high‑use assets for more frequent servicing allows maintenance resources to be targeted more effectively, improving reliability and reducing the risk of failure (Wireman, 2014).
[bookmark: _Toc227496317]4.2 Condition-Based Maintenance (CBM)
Condition-Based Maintenance (CBM) represents a more proactive approach, where maintenance is triggered by the actual condition of equipment rather than predetermined schedules. In forklift operations, this can include monitoring operating hours, fault codes, and the condition of critical components such as tyres, brakes, hydraulics, and batteries. By identifying early signs of wear, CBM reduces unnecessary maintenance while preventing unplanned downtime and extending asset life. However, its effectiveness depends on the availability of accurate data and consistent defect reporting, which can be challenging in environments with limited digital integration (Mobley, 2002).
[bookmark: _Toc227496318]4.3 Reliability-Centred Maintenance (RCM)
Reliability-Centred Maintenance (RCM) provides a structured framework for selecting appropriate maintenance strategies based on asset criticality and failure consequences (Moubray, 1997). In stores environments, RCM enables greater focus on forklifts that are essential to operational continuity, ensuring resources are directed where failures would have the greatest impact. While highly effective, RCM can be complex and resource-intensive, and is often best applied selectively to critical assets.
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Different maintenance strategies offer varying advantages and limitations. Reactive maintenance is simple and requires minimal planning, but often results in high levels of downtime and increased long-term costs. Preventative maintenance improves reliability by introducing scheduled interventions, although it can lead to unnecessary maintenance if not aligned with actual usage. CBM provides a more efficient and targeted approach by responding to equipment condition, but relies on accurate data and monitoring systems. RCM offers the most optimised strategy by focusing on risk and criticality, although its complexity can make implementation challenging.
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The use of a Computerised Maintenance Management System (CMMS), or existing platforms such as SAP, is essential for supporting modern maintenance strategies. CMMS enables the tracking of defects, failures, and costs, allowing organisations to identify recurring issues and high-risk assets. When integrated with preventative, condition-based, and reliability-centred approaches, data-driven maintenance supports informed decision-making, reduced downtime, and continuous performance improvement (Wireman, 2014).
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[bookmark: _Toc227496322]5.1 Mean Time Between Failures (MTBF)
To assess forklift reliability, Mean Time Between Failures (MTBF) is used. This measures the average operating time between breakdowns and is calculated as total operating time divided by the number of failures. For example, if a fleet operates for 9,000 hours annually and experiences 18 breakdowns, the MTBF is 500 hours. This indicates that, on average, a forklift fails every 500 hours, suggesting moderate reliability but clear scope for improvement (Wireman, 2014).
[bookmark: _Toc227496323]5.2 Mean Time To Repair (MTTR)
Mean Time To Repair (MTTR) measures the average time required to restore equipment following failure. It is calculated by dividing total repair time by the number of repairs. Using the same example, 90 hours of repair time across 18 breakdowns results in an MTTR of 5 hours. While relatively low, even short downtime can disrupt operations, particularly during peak demand.
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Equipment availability combines reliability and repair efficiency and is calculated as MTBF divided by MTBF plus MTTR. Using the values above, availability is approximately 99.01%. However, this figure can be misleading, as failures during critical operations can have a disproportionate impact on productivity.
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The table below outlines typical cost ranges associated with forklift maintenance improvements and their expected benefits:
Table 3: Indicative Costs
	Improvement
	Cost
	Benefit

	CMMS
	£5,000–£15,000
	Data visibility

	Training
	£100–£300 per person
	Improved reporting

	Servicing
	£250–£400
	Prevents failures

	Breakdown repair
	£500–£1,500
	High reactive cost

	Tyres
	£800–£1,500
	Wear management

	Battery replacement
	£3,000–£8,000
	Major lifecycle cost



To illustrate the potential financial benefit, a fleet experiencing 18 breakdowns per year at an average cost of £800 incurs an annual reactive maintenance cost of approximately £14,400. A 40% reduction in breakdowns through proactive maintenance would generate an estimated saving of £5,500 per year, excluding additional productivity and safety benefits.
[bookmark: _Toc227496327]6.3 Resource, Implementation Change Management Considerations
Stores environments typically rely on external contractors for forklift maintenance. As a result, any improvements must remain practical, scalable, and easy to administer. Supervisors play a key role in defect identification and reporting, supported by engineering teams where required. Clear accountability and consistent processes are essential to ensure reliable data capture and timely intervention.
Resistance to change is likely from both operators and contractors, particularly where new reporting systems or performance monitoring are introduced. Successful implementation depends on effective communication, targeted training, and visible management support. Change must be positioned as enabling safer, more reliable equipment rather than increasing administrative burden.
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While improved maintenance strategies offer clear benefits in terms of reliability, safety, and cost control, their successful implementation is not without challenges. Increased system complexity, poor data quality, resistance to change, and initial implementation costs can limit the effectiveness of maintenance improvements if not carefully managed. In particular, data-driven approaches rely heavily on accurate and consistent input; without disciplined defect reporting and follow-up, systems such as CMMS or SAP may fail to deliver meaningful insights. Organisational resistance from operators, supervisors, or contractors may also undermine improvements, highlighting the importance of training, communication, and visible management support.
To maximise effectiveness, maintenance improvements should be fully integrated with existing operational systems such as SAP. Integration enables consistent defect logging, tracking of repeat failures, and monitoring of contractor performance, supporting greater accountability and informed decision-making. The use of audit and review mechanisms further reinforces maintenance standards by identifying gaps in compliance and performance. When effectively managed, system integration supports continuous improvement, ensuring that maintenance strategies remain aligned with operational needs and deliver sustained value.
[bookmark: _Toc227496329]9. Conclusions and Recommendations
Forklift trucks are critical assets within stores and materials handling operations. While current maintenance practices generally achieve statutory compliance, they remain predominantly reactive in nature. This approach limits reliability improvement and increases the risk of unplanned downtime and associated safety and cost impacts. The evaluation of alternative maintenance strategies demonstrates that the adoption of proactive, data‑driven approaches has the potential to significantly enhance asset reliability, reduce downtime, and improve overall safety performance.
To achieve these improvements, a staged approach to implementation is recommended. In the short term, organisations should prioritise strengthening defect reporting processes and improving the analysis of breakdown data to identify recurring issues and high‑risk assets. Over the medium term, the implementation of a Computerised Maintenance Management System (CMMS), supported by condition‑based maintenance techniques, will enable more effective planning and targeted interventions. In the long term, the adoption of reliability‑centred maintenance and data‑driven asset replacement strategies will support continuous improvement, optimised lifecycle management, and sustained operational performance.
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