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Abstract- Ensuring uninterrupted operations and optimal 

performance in energy facilities requires effective 

management of inventory and plant uptime. Interruptions 

due to equipment unavailability, delayed maintenance, or 

supply chain disruptions can result in significant financial 

losses, operational inefficiencies, and safety risks. This 

paper presents a comprehensive model for inventory 

availability and plant uptime improvement that integrates 

demand forecasting, inventory optimization, maintenance 

planning, and digital monitoring to enhance operational 

reliability in energy facilities. The model emphasizes a 

proactive and data-driven approach, moving beyond 

reactive replenishment and ad hoc maintenance practices. 

Central to the model is inventory availability management, 

which aligns stock levels of critical spares, consumables, 

and maintenance materials with operational requirements 

and risk assessments. Predictive demand forecasting, 

based on historical consumption, production schedules, 

and equipment criticality, informs optimal stock levels, 

safety buffers, and reorder points. Inventory segmentation 

techniques, differentiating critical, strategic, and routine 

items, allow resource prioritization and cost-effective 

stocking strategies. Integration with plant maintenance 

schedules ensures that required components are available 

for planned and preventive maintenance activities, 

minimizing unplanned downtime. The model also 

incorporates plant uptime optimization through preventive 

and predictive maintenance practices, real-time condition 

monitoring, and performance tracking. Linking inventory 

management with maintenance planning enables timely 

interventions and reduces operational disruptions. Key 

performance indicators, such as mean time between 

failures, equipment availability, and stock-out frequency, 

provide actionable insights for continuous improvement. 

The framework promotes digital enablement, including 

enterprise resource planning (ERP) integration and data 

analytics, to monitor inventory levels, track asset 

performance, and support decision-making. By applying 

this model, energy facilities can achieve higher operational 

reliability, reduce costs associated with unplanned 

downtime, and enhance overall plant performance. 

Additionally, optimized inventory and maintenance 

practices support safety, regulatory compliance, and 

sustainable operational outcomes. 
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I. INTRODUCTION 

 

Energy facilities, including power plants, refineries, 

and renewable energy installations, operate in highly 

complex and capital-intensive environments where 

reliability, safety, and efficiency are critical to 

organizational performance (Hashmi et al., 2016; 

Rees, 2016). These facilities rely on intricate systems 

of mechanical, electrical, and control equipment, all of 

which require regular maintenance and a steady supply 

of critical components to function effectively. 

Operational challenges in energy facilities often arise 

from equipment failures, supply chain disruptions, 

unplanned maintenance, and fluctuating energy 

demand (Sheffi, 2015; Khosrojerdi et al., 2016). These 

challenges can lead to unanticipated downtime, safety 

hazards, and increased operational costs, creating 

significant financial and reputational risks for facility 

operators. 

One of the primary operational challenges is 

maintaining continuous plant uptime, which directly 

impacts energy production, system reliability, and 

overall facility efficiency (Myerson et al., 2015; 

Stamatis, 2017). Unplanned equipment failures or 

delays in maintenance can result in prolonged outages, 

reduced output, and potential safety incidents. In 

addition, energy facilities frequently face supply chain 

complexities due to the need for specialized spare 

parts, long procurement lead times, and reliance on a 

limited number of qualified suppliers (MacCarthy et 
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al., 2016; Li et al., 2017). Without effective inventory 

management, critical components may be unavailable 

when needed, exacerbating downtime and hindering 

operational continuity (Kansanoja, 2016; Rose and 

Huyck, 2016). These challenges underscore the 

importance of integrating inventory availability with 

maintenance and operational planning to ensure that 

assets remain functional and reliable. 

The importance of inventory availability and plant 

uptime extends beyond operational efficiency to 

encompass safety and cost control. Ensuring that 

critical spares, consumables, and maintenance 

materials are available reduces the risk of unplanned 

interruptions and minimizes emergency procurement 

costs, which are often higher due to expedited shipping 

or premium supplier charges (Moore et al., 2015; 

Andersson and Molin, 2017). Adequate inventory also 

supports preventive and predictive maintenance 

programs, enhancing asset reliability and prolonging 

equipment lifespan. Improved plant uptime 

contributes to consistent energy delivery, compliance 

with regulatory obligations, and maintenance of 

stakeholder confidence, particularly in industries 

where service continuity is essential (Slama et a., 

2015; Enbar et al., 2016). 

The rationale for developing an integrated model for 

inventory availability and plant uptime improvement 

lies in the need to address these operational challenges 

systematically. Traditional approaches often treat 

inventory management, maintenance scheduling, and 

operational planning as separate functions, leading to 

inefficiencies, misalignment, and delayed responses to 

emerging issues (Aro-Gordon and Gupte, 2016; Wan 

et al., 2017). An integrated model provides a holistic 

framework that links demand forecasting, inventory 

optimization, maintenance planning, and digital 

monitoring, enabling proactive decision-making and 

data-driven management. By combining these 

elements, the model aims to enhance operational 

reliability, reduce costs, and support safe and efficient 

facility operations (Wong and Zhou, 2015; Pärn et al, 

2017). 

Energy facilities face complex operational challenges 

that threaten uptime, safety, and cost efficiency 

(Kumar et al., 2016; Sajid et al., 2016). Optimizing 

inventory availability and plant uptime through an 

integrated model is essential for ensuring operational 

continuity, reducing financial risk, and enhancing 

overall performance. This approach positions 

procurement, inventory management, and 

maintenance as strategic enablers of resilient and high-

performing energy operations. 

II. METHODOLOGY 

The Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) methodology 

was applied to systematically identify, evaluate, and 

synthesize relevant evidence for the development of a 

model aimed at improving inventory availability and 

plant uptime in energy facilities. This methodological 

approach ensures transparency, rigor, and 

reproducibility, enabling a comprehensive review of 

both academic and industry sources to inform a robust, 

evidence-based framework. 

A comprehensive literature search was conducted 

across multiple electronic databases, including 

Scopus, Web of Science, IEEE Xplore, and 

ScienceDirect, as well as industry publications and 

technical reports from energy organizations. The 

search strategy employed a combination of keywords 

and Boolean operators related to inventory 

management, spare parts availability, plant uptime, 

maintenance optimization, predictive maintenance, 

energy facility operations, and digital monitoring 

systems. Publications were limited to those published 

within the last fifteen years to ensure relevance to 

current operational practices and technological 

advancements. 

Following identification, records were screened to 

remove duplicates and assess relevance based on titles 

and abstracts. Inclusion criteria focused on studies that 

addressed inventory management strategies, 

maintenance planning, uptime optimization, or 

integrated operational models in energy or comparable 

capital-intensive industries. Exclusion criteria 

removed studies lacking empirical or methodological 

rigor, purely theoretical discussions without practical 

application, or works unrelated to energy facility 

operations. Full-text assessment was then conducted to 

ensure alignment with the model’s objectives, 

particularly the integration of inventory availability 

with maintenance planning and operational continuity. 



© OCT 2018 | IRE Journals | Volume 2 Issue 4 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV2I4-1713120 

IRE 1713120          ICONIC RESEARCH AND ENGINEERING JOURNALS 162 

Data extraction involved systematically capturing key 

themes, methodologies, outcomes, and contextual 

factors from selected studies. Emphasis was placed on 

approaches that linked inventory optimization to 

maintenance scheduling, predictive analytics, digital 

monitoring, and performance measurement. 

Information on best practices, technology adoption, 

and operational impacts was collated to inform model 

development. 

The synthesized evidence guided the formulation of an 

integrated model that addresses inventory availability, 

predictive maintenance, and plant uptime in energy 

facilities. Using the PRISMA methodology ensures 

that the model is grounded in systematically reviewed, 

high-quality evidence, enhancing its applicability, 

reliability, and relevance for operational and strategic 

decision-making in energy facility management. 

2.1 Conceptual Foundations 

Effective operation of energy facilities requires a clear 

understanding of the conceptual foundations 

underpinning inventory availability and plant uptime. 

These concepts are central to maintaining operational 

continuity, ensuring safety, and optimizing costs. 

Conceptual clarity enables the development of a 

structured model that integrates inventory 

management, maintenance planning, and operational 

monitoring, thereby supporting strategic decision-

making and value creation in energy facility 

management (Samaranayake and Laosirihongthong, 

2016; Ali et al., 2017). 

Inventory availability refers to the extent to which 

critical spares, consumables, and maintenance 

materials are present and accessible when needed to 

support ongoing operations. In energy facilities, 

critical components can range from electrical 

switchgear and turbines to pumps, valves, and control 

system modules. The availability of these items 

directly affects the ability to perform preventive and 

corrective maintenance, execute scheduled 

shutdowns, and respond to unforeseen equipment 

failures. Insufficient inventory can lead to extended 

downtime, increased emergency procurement costs, 

and potential safety hazards, while overstocking 

results in unnecessary capital tie-up and storage 

inefficiencies. Optimal inventory availability balances 

these considerations by ensuring that the right 

components are available at the right time, in 

appropriate quantities, and at a reasonable cost. 

Plant uptime, in turn, is defined as the proportion of 

time during which equipment, systems, or the facility 

as a whole are fully operational and capable of 

delivering intended performance. High plant uptime 

reflects reliable operations, efficient maintenance 

practices, and effective coordination of resources, 

whereas low uptime indicates frequent disruptions, 

equipment failures, or operational inefficiencies. Plant 

uptime is a critical performance metric in energy 

facilities, where even brief interruptions can result in 

significant financial losses, safety risks, and regulatory 

non-compliance. Maintaining high uptime requires the 

integration of inventory management, maintenance 

scheduling, and real-time monitoring systems to 

anticipate and address potential disruptions 

proactively (Daily and Peterson, 2016; Bousdekis et 

al., 2017). 

The primary objective of the proposed model is to 

reduce unplanned downtime by ensuring that critical 

inventory is available and maintenance activities are 

executed in a timely and coordinated manner. By 

aligning spare parts availability with equipment 

maintenance needs, the model minimizes delays 

caused by missing components, emergency 

procurement, or unscheduled shutdowns. This 

proactive approach enhances operational continuity, 

reduces production losses, and supports safety and 

regulatory compliance. 

Another key objective is to optimize stock levels and 

maintenance scheduling. The model employs data-

driven demand forecasting, inventory segmentation, 

and predictive analytics to determine optimal stock 

levels for critical and routine items. It also integrates 

inventory planning with preventive and predictive 

maintenance schedules, ensuring that components are 

available when needed and reducing unnecessary 

overstocking. Optimization of stock levels and 

maintenance timing improves resource efficiency, 

lowers holding costs, and enhances operational 

planning. 

The model further aims to enhance operational 

reliability and cost efficiency. By ensuring that critical 

components are available and maintenance activities 

are planned and executed efficiently, energy facilities 
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can maintain high levels of equipment performance, 

reduce the likelihood of equipment failure, and extend 

asset lifespan. Enhanced operational reliability not 

only minimizes downtime but also reduces costs 

associated with emergency repairs, expedited 

shipments, and production losses. Cost efficiency is 

achieved through a balanced approach to inventory 

management, maintenance planning, and utilization of 

predictive insights to allocate resources effectively 

(Stefanovic, 2015; Davis, 2016). 

The conceptual foundations of the model for inventory 

availability and plant uptime improvement are 

grounded in the definitions of key concepts and clear 

operational objectives. Inventory availability ensures 

that necessary components are accessible, while plant 

uptime measures operational continuity. The model’s 

objectives to reduce unplanned downtime, optimize 

stock levels and maintenance scheduling, and enhance 

reliability and cost efficiency provide a strategic 

framework for integrating inventory and maintenance 

management in energy facilities. By establishing these 

conceptual foundations, the model offers a structured 

approach to improving operational performance, 

safety, and financial outcomes. 

2.2 Key Drivers for Inventory and Uptime 

Optimization 

Optimizing inventory availability and plant uptime in 

energy facilities requires a deep understanding of the 

key drivers that influence operational reliability, cost 

efficiency, and safety. Energy facilities are capital-

intensive environments with complex equipment, 

interdependent systems, and stringent performance 

expectations. Inefficient inventory management or 

unplanned equipment downtime can have cascading 

effects, including production losses, increased 

maintenance costs, regulatory non-compliance, and 

safety risks. Identifying and analyzing the drivers that 

affect inventory and uptime is therefore essential to 

designing a robust optimization model that enhances 

operational performance and mitigates risk 

(Velmurugan and Dhingra, 2025; Ivanov, 2017). 

Equipment criticality is a primary driver of inventory 

and uptime optimization. Critical assets such as 

turbines, generators, pumps, compressors, and control 

systems have a disproportionate impact on facility 

operations if they fail. The availability of spares for 

these high-criticality components is essential to 

prevent extended downtime. Maintenance 

requirements, whether preventive, predictive, or 

corrective, further influence inventory needs. 

Equipment with high wear rates or complex 

maintenance procedures requires timely availability of 

specialized components to maintain uptime. By 

assessing the criticality of each asset and linking it to 

maintenance schedules, energy facilities can prioritize 

inventory allocation, optimize stock levels, and ensure 

that critical spares are available to minimize 

disruptions. 

Supply chain reliability and lead times significantly 

affect inventory planning and plant uptime. Many 

energy facilities rely on specialized suppliers for 

critical components, some of which have long 

manufacturing and delivery lead times. Supply chain 

disruptions, whether due to geopolitical factors, 

transportation delays, or supplier capacity limitations, 

can result in unplanned downtime and operational 

inefficiencies. Optimization strategies must 

incorporate supplier reliability metrics, lead time 

variability, and contingency measures, such as dual 

sourcing or local stockpiling of critical components. 

Effective supply chain management ensures that 

maintenance and operational schedules are not 

compromised by unavailable parts or delayed 

deliveries (Seth and Panigrahi, 2015; Mello et al., 

2015). 

Operational risk and safety are intrinsic drivers of 

inventory and uptime decisions in energy facilities. 

Equipment failures not only cause production losses 

but also pose hazards to personnel, the environment, 

and assets. Inventory strategies must account for the 

risk profile of assets, with higher safety-critical 

equipment requiring redundant spares and rapid 

availability. Risk-based maintenance and inventory 

planning frameworks prioritize critical systems, 

ensuring that operational continuity is maintained 

while mitigating potential safety incidents. 

Compliance with regulatory standards and internal 

safety protocols is also a key consideration, 

influencing both inventory stocking decisions and 

maintenance scheduling. 

Cost and capital allocation considerations are critical 

drivers in balancing inventory availability with 
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financial efficiency. Holding excessive stock ties up 

capital, incurs storage costs, and increases the risk of 

obsolescence, whereas insufficient inventory can lead 

to costly emergency procurement and downtime. 

Optimization requires data-driven assessment of trade-

offs between carrying costs, procurement lead times, 

and criticality-based prioritization. Capital constraints 

also influence decisions about investing in predictive 

maintenance technologies, spare parts inventory, and 

strategic supplier agreements, all of which contribute 

to uptime and operational efficiency (Driessen et al., 

2015; Jin et al., 2016). 

Technological integration and data availability are 

increasingly pivotal in inventory and uptime 

optimization. Enterprise Resource Planning (ERP) 

systems, computerized maintenance management 

systems (CMMS), and predictive analytics platforms 

provide real-time visibility into inventory levels, 

equipment condition, and maintenance schedules. 

Data-driven decision-making allows for proactive 

identification of potential failures, precise demand 

forecasting, and alignment of inventory with 

maintenance needs. Integration of digital tools 

supports automated alerts for low stock, predictive 

maintenance triggers, and performance monitoring, 

enabling energy facilities to respond promptly to 

operational deviations and reduce unplanned 

downtime. 

Equipment criticality, supply chain reliability, 

operational risk, cost constraints, and technological 

integration are key drivers of inventory availability 

and plant uptime optimization in energy facilities. By 

systematically assessing these drivers, organizations 

can develop data-driven, risk-informed strategies that 

ensure critical components are available when needed, 

maintenance is executed efficiently, and operational 

continuity is maximized. Understanding and 

addressing these drivers provides a foundation for 

enhanced reliability, cost efficiency, and safety in the 

management of complex energy assets, ensuring that 

inventory and uptime optimization delivers tangible 

operational and strategic benefits (Scott-Parker et al., 

2015; Kalra and Paddock, 2016). 

 

 

2.3 Model Structure for Inventory Availability and 

Uptime Improvement 

Optimizing inventory availability and plant uptime in 

energy facilities requires a structured model that 

integrates demand forecasting, inventory planning, 

maintenance scheduling, and digital monitoring. A 

robust model addresses the challenges of unplanned 

downtime, supply chain disruptions, and equipment 

failures by ensuring that critical components and 

maintenance resources are available when needed, 

while maintaining cost efficiency and operational 

reliability. The proposed model structure emphasizes 

proactive, data-driven management of inventory and 

uptime to enhance facility performance and resilience. 

Accurate demand forecasting is the cornerstone of 

inventory optimization. Historical consumption and 

usage patterns provide a baseline for predicting future 

requirements of spare parts, consumables, and 

maintenance materials. Analysis of past usage trends 

allows procurement and maintenance teams to identify 

patterns of wear and failure across critical assets, 

supporting timely replenishment decisions. Predictive 

analytics further enhances forecasting accuracy by 

incorporating real-time operational data, equipment 

condition monitoring, and maintenance schedules. 

Machine learning algorithms can detect anomalies, 

anticipate failure trends, and forecast component 

demand with higher precision than traditional methods 

(Liu et al., 2015; Gulenko et al., 2016). Safety stock 

and buffer determination is a complementary strategy, 

ensuring that critical items are available to absorb 

variability in lead times, consumption rates, or 

unexpected equipment failures. Optimizing safety 

stock balances cost efficiency with operational 

resilience, preventing both stock-outs and unnecessary 

capital tie-up. 

Not all inventory items have the same operational or 

financial impact. The model emphasizes segmentation 

of inventory into critical, strategic, and routine items. 

Critical items include components whose 

unavailability would result in significant downtime or 

safety risks, requiring higher safety stock levels and 

proactive monitoring. Strategic items are important for 

operational continuity but may have alternative 

sources or longer lead times, while routine items 

involve low-cost consumables with minimal 
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operational impact. Optimization of storage and 

replenishment strategies is achieved by aligning 

inventory policies with item criticality. For instance, 

critical items may be stocked at multiple locations or 

managed through consignment agreements with 

suppliers, whereas routine items follow standard 

reorder procedures. This prioritization ensures 

resource allocation aligns with operational risk and 

cost objectives. 

Effective maintenance planning is essential to ensure 

that inventory availability directly supports 

operational uptime. Preventive maintenance programs 

are scheduled to align with available spares, tools, and 

labor, minimizing the risk of delays due to unavailable 

components. Predictive maintenance leverages real-

time condition monitoring to anticipate equipment 

failures and trigger timely interventions, allowing 

inventory consumption to be synchronized with 

maintenance needs. Integration of maintenance 

schedules with operations and production plans 

ensures that equipment downtime is minimized, 

maintenance activities do not conflict with critical 

operational periods, and inventory is deployed 

efficiently (Basri et al., 2017; Piechnicki et al., 2017). 

This coordinated approach enhances plant reliability 

and reduces unplanned disruptions. 

Digital integration is a critical enabler of the model. 

Enterprise Resource Planning (ERP) systems provide 

centralized visibility into inventory levels, 

procurement status, and maintenance schedules, 

facilitating data-driven decision-making. Digital 

dashboards and analytics enable real-time tracking of 

inventory availability, asset performance, and plant 

uptime, allowing managers to identify emerging issues 

and optimize resource allocation. Automated alerts for 

stock-outs, low inventory thresholds, or equipment 

performance deviations support proactive 

interventions, reducing unplanned downtime and 

enhancing operational efficiency. Additionally, 

integration of ERP and condition monitoring systems 

provides a seamless interface between inventory 

planning, maintenance execution, and operational 

management, promoting agility and responsiveness. 

The model structure for inventory availability and 

plant uptime improvement integrates demand 

forecasting, inventory segmentation, maintenance 

planning, and digital monitoring to create a cohesive, 

proactive framework for energy facilities. By 

leveraging historical data, predictive analytics, and 

real-time monitoring, the model ensures that critical 

spares and maintenance materials are available when 

needed, maintenance activities are executed 

efficiently, and plant uptime is maximized. Digital 

integration and automated monitoring further enhance 

visibility, decision-making, and operational resilience, 

positioning the model as a strategic enabler of cost-

effective, safe, and reliable energy facility operations 

(Pagoropoulos et al., 2017; Molina et al., 2017). 

2.4 Risk Management and Resilience 

Risk management and resilience are critical 

components of inventory availability and plant uptime 

optimization in energy facilities. These facilities 

operate in high-stakes environments where equipment 

failures, supply chain disruptions, and unplanned 

downtime can result in substantial financial losses, 

safety hazards, and operational inefficiencies. The 

complexity of energy systems, coupled with 

dependence on specialized equipment and materials, 

amplifies the consequences of poor risk management. 

A proactive approach that integrates inventory, 

maintenance, and operational strategies is essential for 

mitigating risks and enhancing resilience. 

Stock-out risks occur when critical spare parts, 

consumables, or maintenance materials are 

unavailable at the time of need, potentially leading to 

unplanned downtime, production losses, or 

compromised safety. Effective mitigation begins with 

accurate demand forecasting and inventory planning. 

By analyzing historical consumption data, failure 

rates, and maintenance schedules, energy facilities can 

determine appropriate stock levels for critical 

components. Safety stock and buffer strategies are 

essential to absorb variability in usage or lead times, 

especially for items with long procurement cycles or 

limited supplier availability. Inventory segmentation 

based on criticality allows prioritization of resources, 

ensuring that high-impact components are maintained 

at higher availability levels (Brown, 2017; Castellano 

et al., 2017). Additionally, monitoring inventory 

levels through digital dashboards and automated alerts 

enables timely replenishment, reducing the likelihood 

of stock-outs. 
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Supply chain disruptions pose significant threats to 

uptime and operational continuity. These disruptions 

may result from supplier failures, transportation 

delays, geopolitical events, natural disasters, or 

regulatory constraints. Contingency planning is a key 

resilience strategy, ensuring that energy facilities can 

maintain operations despite external shocks. Plans 

may include prequalified alternative suppliers, safety 

stocks of long-lead-time items, and prioritization of 

procurement for critical operations. Scenario analysis 

and stress testing are valuable tools for assessing 

potential vulnerabilities and developing response 

strategies. By simulating disruptions and evaluating 

recovery pathways, facilities can identify critical 

dependencies and implement mitigation measures 

proactively. Effective contingency planning reduces 

response time, minimizes operational impact, and 

strengthens organizational preparedness. 

Redundancy and alternative sourcing are essential for 

enhancing resilience in the face of supply chain 

uncertainties. Redundancy involves maintaining 

multiple sources of critical components, either through 

additional inventory, duplicate suppliers, or regional 

stockpiles. Alternative sourcing strategies diversify 

supplier bases, reducing reliance on single vendors for 

essential items. In high-criticality scenarios, strategic 

partnerships and framework agreements with multiple 

suppliers ensure timely availability of components and 

services. Dual sourcing and vendor qualification 

programs not only mitigate the risk of disruption but 

also provide leverage in pricing negotiations and 

quality assurance. Redundancy strategies can extend 

to critical systems themselves, such as backup 

equipment or parallel operational capabilities, further 

enhancing uptime reliability (Colman-Meixner et al., 

2016; Nowell et al., 2017). 

Integrated risk management frameworks combine 

stock-out mitigation, contingency planning, and 

redundancy strategies to create a comprehensive 

approach to operational resilience. Digital integration, 

including ERP systems and predictive analytics, 

supports risk management by providing real-time 

visibility into inventory levels, supplier performance, 

and equipment condition. Data-driven insights enable 

proactive decision-making, early detection of potential 

disruptions, and optimization of risk response 

measures. 

Risk management and resilience are fundamental to 

maintaining inventory availability and plant uptime in 

energy facilities. Mitigating stock-out risks, 

developing contingency plans for supply chain 

disruptions, and implementing redundancy and 

alternative sourcing strategies collectively enhance 

operational continuity, safety, and financial 

performance. A proactive, integrated approach ensures 

that energy facilities can withstand uncertainties, 

minimize downtime, and maintain high levels of 

operational reliability, positioning risk management as 

a strategic enabler of sustainable facility performance. 

2.5 Performance Measurement and Continuous 

Improvement 

Performance measurement and continuous 

improvement are critical components in optimizing 

inventory availability and plant uptime in energy 

facilities. These processes provide the mechanisms to 

evaluate operational effectiveness, identify 

inefficiencies, and implement corrective actions, 

ensuring that facilities maintain high reliability, safety, 

and cost efficiency. Given the complexity and capital 

intensity of energy operations, systematic 

performance measurement supports evidence-based 

decision-making and enhances strategic planning 

(Dolan et al., 2016; Finnerty et al., 2017). By 

integrating key performance indicators (KPIs), 

benchmarking, and feedback loops, organizations can 

drive operational excellence, improve resource 

utilization, and strengthen resilience against 

unplanned downtime. 

The foundation of performance measurement lies in 

the identification and monitoring of Key Performance 

Indicators (KPIs) that reflect both inventory 

management and plant uptime objectives. One of the 

most critical indicators is Mean Time Between 

Failures (MTBF), which measures the average 

operational duration of equipment before a failure 

occurs. MTBF provides insight into the reliability of 

critical assets, helps prioritize maintenance 

interventions, and informs inventory planning for 

spares. By tracking MTBF, facilities can identify 

recurring failure patterns and implement preventive or 

predictive maintenance strategies to minimize 

downtime. 
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Stock-out frequency is another essential KPI, 

representing the number of instances when critical 

components or consumables are unavailable when 

needed. High stock-out frequency indicates 

inefficiencies in inventory management, potentially 

leading to production delays, increased emergency 

procurement costs, and compromised safety. 

Monitoring this KPI allows organizations to adjust 

reorder points, safety stock levels, and supplier 

engagement strategies to ensure availability of 

essential items. 

Equipment availability, expressed as the proportion of 

time that systems or assets are fully operational, is a 

direct measure of operational performance. High 

equipment availability signifies effective maintenance 

scheduling, optimized inventory support, and minimal 

operational disruptions (Paul et al., 2016; Erkoyuncu 

et al., 2017). These KPIs, collectively, provide a 

comprehensive view of the efficiency and reliability of 

inventory and maintenance processes, enabling data-

driven decision-making and performance evaluation. 

Benchmarking provides a comparative perspective 

that enhances performance measurement by 

identifying gaps and opportunities for improvement. 

By comparing MTBF, stock-out rates, and equipment 

availability against industry standards or peer 

organizations, energy facilities can evaluate their 

operational efficiency relative to best-in-class 

practices. Benchmarking also informs strategic 

decision-making, helping facilities adopt proven 

methodologies, technologies, and process 

improvements that have been successful in similar 

operational contexts (Ketter et al., 2016; Wibowo and 

Grandhi, 2017). Furthermore, benchmarking 

facilitates target-setting, providing realistic and 

aspirational performance goals based on validated 

industry experience. 

Continuous improvement is enabled by establishing 

structured feedback loops that link performance 

measurement outcomes to operational and strategic 

interventions. Data collected from KPIs and 

benchmarking exercises is systematically analyzed to 

identify root causes of underperformance, recurring 

failures, or inefficiencies in inventory and 

maintenance processes. Feedback is communicated to 

relevant stakeholders, including procurement, 

maintenance, operations, and management teams, to 

inform corrective action plans. Iterative improvement 

cycles ensure that lessons learned from past 

performance are integrated into updated operational 

practices, maintenance schedules, and inventory 

management strategies. 

Advanced digital tools further enhance continuous 

improvement processes by providing real-time data 

visualization, predictive analytics, and automated 

reporting. Enterprise Resource Planning (ERP) and 

Computerized Maintenance Management Systems 

(CMMS) enable dynamic monitoring of inventory 

levels, asset health, and maintenance interventions, 

facilitating rapid adjustments to procurement, stock 

replenishment, or maintenance scheduling. Predictive 

insights from these systems allow organizations to 

preempt failures, reduce unplanned downtime, and 

optimize resource allocation (Jin et al., 2016; Alam et 

al., 2017). 

The integration of KPIs, benchmarking, and feedback 

loops creates a culture of accountability and 

continuous learning within energy facilities. 

Employees at all levels become engaged in identifying 

improvement opportunities, monitoring outcomes, and 

implementing innovative solutions. Continuous 

improvement also supports strategic alignment, 

ensuring that inventory and uptime management 

efforts contribute to broader organizational objectives 

such as cost efficiency, operational resilience, safety 

compliance, and sustainability. 

Performance measurement and continuous 

improvement are essential for enhancing inventory 

availability and plant uptime in energy facilities. By 

monitoring KPIs such as MTBF, stock-out frequency, 

and equipment availability, benchmarking against 

industry best practices, and implementing feedback 

loops for iterative improvement, organizations can 

optimize operational efficiency, reduce unplanned 

downtime, and strengthen resilience. A structured, 

data-driven approach ensures that inventory and 

maintenance processes are continuously refined, 

transforming operational management into a 

proactive, value-creating function that supports 

sustainable performance and long-term reliability in 

complex energy operations. 
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2.6 Expected Outcomes and Strategic Benefits 

The implementation of a structured model for 

inventory availability and plant uptime improvement 

in energy facilities offers significant operational, 

financial, and strategic benefits. Energy facilities are 

capital-intensive and technologically complex 

systems, where unplanned downtime, equipment 

failures, and supply chain disruptions can have 

cascading consequences on productivity, safety, and 

costs. By integrating demand forecasting, inventory 

optimization, maintenance scheduling, and digital 

monitoring, organizations can achieve improved 

operational reliability, enhanced cost efficiency, and 

strengthened resilience (Chase, 2016; Lv and Lin, 

2017). The expected outcomes of such a model span 

plant performance, financial savings, safety 

compliance, and supply chain effectiveness. 

One of the primary outcomes of the model is the 

improvement of plant uptime and operational 

continuity. High uptime ensures that energy facilities 

operate consistently at their designed capacity, 

delivering uninterrupted energy supply and meeting 

production targets. By aligning inventory management 

with preventive and predictive maintenance schedules, 

the model ensures that critical components and spares 

are available when required, reducing the likelihood of 

maintenance delays or extended equipment downtime. 

Predictive analytics and real-time monitoring further 

enhance uptime by identifying potential equipment 

failures before they occur, enabling timely 

interventions. Operational continuity not only 

supports production efficiency but also reinforces 

stakeholder confidence, mitigates revenue losses, and 

reduces the risk of cascading system failures that can 

compromise other interconnected processes. 

A strategic benefit of improved inventory availability 

and proactive maintenance planning is the reduction of 

costs associated with unplanned downtime and 

emergency procurement. Unplanned outages often 

necessitate rapid procurement of critical components 

at premium prices, expedited shipping, and additional 

labor costs, all of which inflate operational 

expenditure. By maintaining optimal stock levels of 

critical and high-impact items, energy facilities 

minimize the need for emergency interventions, 

achieving both direct cost savings and indirect 

financial benefits through uninterrupted production. 

Additionally, coordinated maintenance and inventory 

planning reduce resource wastage and optimize 

procurement cycles, contributing to more predictable 

budgeting and improved capital allocation across the 

organization (Madanhire and Mbohwa, 2016; Fang et 

al., 2016). 

Operational reliability and safety are intrinsically 

linked to inventory availability and maintenance 

efficiency. Ensuring that critical spares and 

maintenance resources are readily available reduces 

the risk of equipment malfunctions that could lead to 

hazardous incidents. High plant uptime and well-

maintained assets enhance the reliability of energy 

delivery and mitigate operational hazards to personnel 

and the environment. Moreover, energy facilities are 

subject to stringent regulatory frameworks governing 

safety, environmental compliance, and operational 

standards. The model supports adherence to these 

requirements by systematically integrating preventive 

and predictive maintenance, equipment monitoring, 

and inventory planning. Maintaining compliance 

reduces the risk of regulatory penalties, reputational 

damage, and legal liabilities while promoting a culture 

of operational excellence and corporate responsibility 

(Parella, 2017; Armour et al., 2017). 

The model also delivers strategic benefits through 

strengthened supply chain performance and optimized 

resource utilization. By segmenting inventory into 

critical, strategic, and routine items, organizations can 

prioritize resource allocation and engage suppliers 

effectively. Long-term supplier partnerships, 

redundancy strategies, and alternative sourcing 

options enhance supply chain resilience, ensuring the 

continuous availability of components even in the 

event of disruptions. Digital integration through 

Enterprise Resource Planning (ERP) and real-time 

monitoring systems further supports visibility across 

procurement and maintenance processes, enabling 

data-driven decision-making and more efficient use of 

resources. Optimized storage, replenishment 

strategies, and inventory turnover contribute to 

reduced holding costs and better utilization of capital 

while ensuring operational reliability. 

Collectively, these outcomes translate into broader 

strategic advantages for energy facilities. By achieving 
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higher uptime, cost efficiency, regulatory compliance, 

and supply chain robustness, organizations can 

strengthen their competitive position, enhance 

stakeholder confidence, and support sustainable 

growth. The model transforms inventory and 

maintenance management from a reactive, 

transactional activity into a proactive, value-creating 

function that directly contributes to operational 

resilience and organizational performance. Enhanced 

operational reliability also allows facilities to respond 

more effectively to market fluctuations, regulatory 

changes, and technological advancements, ensuring 

long-term adaptability and sustainability 

(Kamalahmadi and Mellat-Parast, 2016; Wang et al., 

2017). 

The adoption of a structured model for inventory 

availability and plant uptime improvement generates 

tangible operational, financial, and strategic benefits. 

Improved plant uptime ensures operational continuity, 

while reduced costs from unplanned downtime and 

emergency procurement enhance financial efficiency. 

Safety, reliability, and regulatory compliance are 

reinforced, and the supply chain becomes more 

resilient and efficient. By integrating predictive 

analytics, inventory optimization, maintenance 

planning, and digital monitoring, energy facilities can 

achieve sustained performance improvements, 

positioning strategic inventory and uptime 

management as a critical enabler of long-term 

operational success and resilience. 

CONCLUSION 

The model for inventory availability and plant uptime 

improvement demonstrates significant strategic 

relevance for energy facilities by directly addressing 

the challenges of operational continuity, equipment 

reliability, and cost efficiency. Energy operations are 

inherently complex, capital-intensive, and highly 

dependent on the availability of critical spares and 

maintenance resources. The proposed model provides 

a structured and systematic framework that integrates 

demand forecasting, inventory segmentation, 

maintenance planning, and digital monitoring to 

ensure that essential components and services are 

available when needed. By aligning inventory 

management with preventive and predictive 

maintenance schedules, the model enhances 

operational reliability, minimizes unplanned 

downtime, and supports the strategic objectives of 

efficiency, safety, and sustainability. 

A key strength of the model lies in its emphasis on 

integrated, proactive inventory and maintenance 

management. Unlike traditional reactive approaches, 

which respond to equipment failures or stock-outs 

after they occur, the model leverages data-driven 

decision-making, predictive analytics, and real-time 

monitoring to anticipate potential disruptions and 

optimize resource allocation. Segmentation of 

inventory based on criticality, alignment with 

maintenance schedules, and integration with digital 

systems enable organizations to prioritize resources 

effectively, reduce emergency procurement costs, and 

maintain high plant uptime. This proactive orientation 

not only strengthens operational performance but also 

reinforces safety standards, regulatory compliance, 

and overall resilience of energy facilities. 

Given the dynamic and rapidly evolving nature of 

energy operations, characterized by technological 

innovation, fluctuating demand, and supply chain 

uncertainties, continuous evaluation and adaptation 

are essential. Performance measurement through key 

indicators such as equipment availability, stock-out 

frequency, and Mean Time Between Failures (MTBF), 

combined with benchmarking and iterative feedback 

loops, allows organizations to refine inventory and 

maintenance strategies over time. Adopting a culture 

of continuous improvement ensures that the model 

remains responsive to emerging challenges, enhances 

decision-making, and sustains operational excellence. 

The integrated model for inventory availability and 

plant uptime provides a strategic, proactive, and 

adaptive approach to managing critical energy facility 

operations. By combining inventory optimization, 

predictive maintenance, and digital monitoring, the 

model enables energy organizations to achieve 

operational reliability, cost efficiency, safety, and 

resilience, establishing inventory and maintenance 

management as a core value-creating function. 

REFERENCES 

[1] Alam, A.B., Zulkernine, M. and Haque, A., 

2017, November. A reliability-based resource 

allocation approach for cloud computing. 



© OCT 2018 | IRE Journals | Volume 2 Issue 4 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV2I4-1713120 

IRE 1713120          ICONIC RESEARCH AND ENGINEERING JOURNALS 170 

In 2017 IEEE 7th International Symposium on 

Cloud and Service Computing (SC2) (pp. 249-

252). IEEE. 

[2] Ali, A., Mahfouz, A. and Arisha, A., 2017. 

Analysing supply chain resilience: integrating 

the constructs in a concept mapping framework 

via a systematic literature review. Supply chain 

management: an international journal, 22(1), 

pp.16-39. 

[3] Andersson, A. and Molin, E., 2017. Procurement 

Policy: A Conceptual Design to Optimize 

Purchasing Policy and Safety Stocks. 

[4] Armour, J., Mayer, C. and Polo, A., 2017. 

Regulatory sanctions and reputational damage in 

financial markets. Journal of Financial and 

Quantitative Analysis, 52(4), pp.1429-1448. 

[5] Aro-Gordon, S. and Gupte, J., 2016. Review of 

modern inventory management techniques. 

Global journal of business & management, 1(2), 

pp.1-22. 

[6] Basri, E.I., Abdul Razak, I.H., Ab-Samat, H. and 

Kamaruddin, S., 2017. Preventive maintenance 

(PM) planning: a review. Journal of quality in 

maintenance engineering, 23(2), pp.114-143. 

[7] Bousdekis, A., Papageorgiou, N., Magoutas, B., 

Apostolou, D. and Mentzas, G., 2017. A 

proactive event-driven decision model for joint 

equipment predictive maintenance and spare 

parts inventory optimization. Procedia Cirp, 59, 

pp.184-189. 

[8] Brown, A.J., 2017. Development of a supplier 

segmentation method for increased resilience 

and robustness: A study using agent based 

modeling and simulation. University of 

Kentucky. 

[9] Castellano, E., Zubizarreta, P.X., Pagalday, G., 

Uribetxebarria, J. and Márquez, A.C., 2017. 

Service 4.0: The reasons and purposes of 

industry 4.0 within the ambit of after-sales 

maintenance. In Optimum Decision Making in 

Asset Management (pp. 139-162). IGI Global. 

[10] Chase, C.W., 2016. Next generation demand 

management: People, process, analytics, and 

technology. John Wiley & Sons. 

[11] Colman-Meixner, C., Develder, C., Tornatore, 

M. and Mukherjee, B., 2016. A survey on 

resiliency techniques in cloud computing 

infrastructures and applications. IEEE 

Communications Surveys & Tutorials, 18(3), 

pp.2244-2281. 

[12] Daily, J. and Peterson, J., 2016. Predictive 

maintenance: How big data analysis can improve 

maintenance. In Supply chain integration 

challenges in commercial aerospace: A 

comprehensive perspective on the aviation value 

chain (pp. 267-278). Cham: Springer 

International Publishing. 

[13] Davis, R.A., 2016. Demand-driven inventory 

optimization and replenishment: Creating a 

more efficient supply chain. John Wiley & Sons. 

[14] Dolan, T., Walsh, C.L., Bouch, C. and Carhart, 

N.J., 2016. A conceptual approach to strategic 

performance indicators. Infrastructure Asset 

Management, 3(4), pp.132-142. 

[15] Driessen, M., Arts, J., Van Houtum, G.J., 

Rustenburg, J.W. and Huisman, B., 2015. 

Maintenance spare parts planning and control: a 

framework for control and agenda for future 

research. Production Planning & Control, 26(5), 

pp.407-426. 

[16] Enbar, N., Weng, D. and Klise, G.T., 2016. 

Budgeting for Solar PV Plant Operations & 

Maintenance: Practices and Pricing (No. 

SAND-2016-0649R). Sandia National 

Lab.(SNL-NM), Albuquerque, NM (United 

States). 

[17] Erkoyuncu, J.A., Khan, S., Eiroa, A.L., Butler, 

N., Rushton, K. and Brocklebank, S., 2017. 

Perspectives on trading cost and availability for 

corrective maintenance at the equipment type 

level. Reliability Engineering & System 

Safety, 168, pp.53-69. 

[18] Fang, C., Liu, X., Pardalos, P.M. and Pei, J., 

2016. Optimization for a three-stage production 

system in the Internet of Things: procurement, 

production and product recovery, and 

acquisition. The International Journal of 

Advanced Manufacturing Technology, 83(5), 

pp.689-710. 

[19] Finnerty, N., Sterling, R., Coakley, D., 

Contreras, S., Coffey, R. and Keane, M.M., 

2017. Development of a Global Energy 

Management System for non-energy intensive 

multi-site industrial organisations: A 

methodology. Energy, 136, pp.16-31. 

[20] Gulenko, A., Wallschläger, M., Schmidt, F., 

Kao, O. and Liu, F., 2016, December. Evaluating 



© OCT 2018 | IRE Journals | Volume 2 Issue 4 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV2I4-1713120 

IRE 1713120          ICONIC RESEARCH AND ENGINEERING JOURNALS 171 

machine learning algorithms for anomaly 

detection in clouds. In 2016 IEEE International 

Conference on Big Data (Big Data) (pp. 2716-

2721). IEEE. 

[21] Hashmi, M., Governatori, G. and Wynn, M.T., 

2016. Normative requirements for regulatory 

compliance: An abstract formal framework. 

Information Systems Frontiers, 18(3), pp.429-

455. 

[22] Ivanov, D., 2017. Simulation-based ripple effect 

modelling in the supply chain. International 

Journal of Production Research, 55(7), pp.2083-

2101. 

[23] Jin, X., Weiss, B.A., Siegel, D. and Lee, J., 2016. 

Present status and future growth of advanced 

maintenance technology and strategy in US 

manufacturing. International journal of 

prognostics and health management, 7(Spec Iss 

on Smart Manufacturing PHM), p.012. 

[24] Jin, X., Weiss, B.A., Siegel, D. and Lee, J., 2016. 

Present status and future growth of advanced 

maintenance technology and strategy in US 

manufacturing. International journal of 

prognostics and health management, 7(Spec Iss 

on Smart Manufacturing PHM), p.012. 

[25] Kalra, N. and Paddock, S.M., 2016. Driving to 

safety: How many miles of driving would it take 

to demonstrate autonomous vehicle reliability?. 

Transportation research part A: policy and 

practice, 94, pp.182-193. 

[26] Kamalahmadi, M. and Mellat-Parast, M., 2016. 

Developing a resilient supply chain through 

supplier flexibility and reliability 

assessment. International Journal of Production 

Research, 54(1), pp.302-321. 

[27] Kansanoja, K., 2016. Spare parts classification–

a step for better inventory management. 

[28] Ketter, W., Peters, M., Collins, J. and Gupta, A., 

2016. Competitive benchmarking. MIS 

quarterly, 40(4), pp.1057-1080. 

[29] Khosrojerdi, A., Zegordi, S.H., Allen, J.K. and 

Mistree, F., 2016. A method for designing power 

supply chain networks accounting for failure 

scenarios and preventive maintenance. 

Engineering Optimization, 48(1), pp.154-172. 

[30] Kumar, R., Hindawi, K., Awobadejo, M., 

Alharthy, S. and Al Jumah, A., 2016, September. 

Maximizing Well Uptime Through Effective 

Well Operations and Integrity in South Iraq. In 

SPE Annual Technical Conference and 

Exhibition? (p. D011S012R005). SPE. 

[31] Li, Y., Jia, G., Cheng, Y. and Hu, Y., 2017. 

Additive manufacturing technology in spare 

parts supply chain: a comparative study. 

International Journal of Production Research, 

55(5), pp.1498-1515. 

[32] Liu, D., Zhao, Y., Xu, H., Sun, Y., Pei, D., Luo, 

J., Jing, X. and Feng, M., 2015, October. 

Opprentice: Towards practical and automatic 

anomaly detection through machine learning. In 

Proceedings of the 2015 internet measurement 

conference (pp. 211-224). 

[33] Lv, Y. and Lin, D., 2017. Design an intelligent 

real-time operation planning system in 

distributed manufacturing network. Industrial 

Management & Data Systems, 117(4), pp.742-

753. 

[34] MacCarthy, B.L., Blome, C., Olhager, J., Srai, 

J.S. and Zhao, X., 2016. Supply chain evolution–

theory, concepts and science. International 

Journal of Operations & Production 

Management, 36(12), pp.1696-1718. 

[35] Madanhire, I. and Mbohwa, C., 2016. Enterprise 

resource planning (ERP) in improving 

operational efficiency: Case study. Procedia 

CIrP, 40, pp.225-229. 

[36] Mello, M.H., Strandhagen, J.O. and Alfnes, E., 

2015. Analyzing the factors affecting 

coordination in engineer-to-order supply chain. 

International Journal of Operations & 

Production Management, 35(7), pp.1005-1031. 

[37] Molina, E., Lazaro, O., Sepulcre, M., Gozalvez, 

J., Passarella, A., Raptis, T.P., Ude, A., Nemec, 

B., Rooker, M., Kirstein, F. and Mooij, E., 2017, 

August. The AUTOWARE framework and 

requirements for the cognitive digital 

automation. In Working conference on virtual 

enterprises (pp. 107-117). Cham: Springer 

International Publishing. 

[38] Moore, N.Y., Loredo, E.N., Cox, A.G. and 

Grammich, C.A., 2015. Identifying and 

managing acquisition and sustainment supply 

chain risks. 

[39] Myerson, A.S., Krumme, M., Nasr, M., Thomas, 

H. and Braatz, R.D., 2015. Control systems 

engineering in continuous pharmaceutical 

manufacturing May 20–21, 2014 continuous 



© OCT 2018 | IRE Journals | Volume 2 Issue 4 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV2I4-1713120 

IRE 1713120          ICONIC RESEARCH AND ENGINEERING JOURNALS 172 

manufacturing symposium. Journal of 

pharmaceutical sciences, 104(3), pp.832-839. 

[40] Nowell, B., Bodkin, C.P. and Bayoumi, D., 2017. 

Redundancy as a strategy in disaster response 

systems: A pathway to resilience or a recipe for 

disaster?. Journal of Contingencies and Crisis 

Management, 25(3), pp.123-135. 

[41] Pagoropoulos, A., Maier, A. and McAloone, 

T.C., 2017. Assessing transformational change 

from institutionalising digital capabilities on 

implementation and development of Product-

Service Systems: Learnings from the maritime 

industry. Journal of cleaner production, 166, 

pp.369-380. 

[42] Parella, K., 2017. Reputational regulation. Duke 

LJ, 67, p.907. 

[43] Pärn, E.A., Edwards, D.J. and Sing, M.C., 2017. 

The building information modelling trajectory in 

facilities management: A review. Automation in 

construction, 75, pp.45-55. 

[44] Paul, S.K., Sarker, R. and Essam, D., 2016. 

Managing risk and disruption in production-

inventory and supply chain systems: A 

review. Journal of Industrial and Management 

Optimization. 

[45] Piechnicki, F., Loures, E. and Santos, E., 2017. 

A conceptual framework of knowledge 

conciliation to decision making support in RCM 

deployment. Procedia Manufacturing, 11, 

pp.1135-1144. 

[46] Rees, J., 2016. Reforming the workplace: A study 

of self-regulation in occupational safety. 

University of Pennsylvania Press. 

[47] Rose, A. and Huyck, C.K., 2016. Improving 

catastrophe modeling for business interruption 

insurance needs. Risk analysis, 36(10), pp.1896-

1915. 

[48] Sajid, A., Abbas, H. and Saleem, K., 2016. 

Cloud-assisted IoT-based SCADA systems 

security: A review of the state of the art and 

future challenges. Ieee Access, 4, pp.1375-1384. 

[49] Samaranayake, P. and Laosirihongthong, T., 

2016. Configuration of supply chain integration 

and delivery performance: Unitary structure 

model and fuzzy approach. Journal of modelling 

in management, 11(1), pp.43-74. 

[50] Scott-Parker, B., Goode, N. and Salmon, P., 

2015. The driver, the road, the rules… and the 

rest? A systems-based approach to young driver 

road safety. Accident Analysis & Prevention, 74, 

pp.297-305. 

[51] Seth, D. and Panigrahi, A., 2015. Application 

and evaluation of packaging postponement 

strategy to boost supply chain responsiveness: a 

case study. Production planning & control, 

26(13), pp.1069-1089. 

[52] Sheffi, Y., 2015. The power of resilience: How 

the best companies manage the unexpected. mit 

Press. 

[53] Slama, D., Puhlmann, F., Morrish, J. and 

Bhatnagar, R.M., 2015. Enterprise IoT: 

Strategies and Best practices for connected 

products and services. " O'Reilly Media, Inc.". 

[54] Stamatis, D.H., 2017. The OEE primer: 

understanding overall equipment effectiveness, 

reliability, and maintainability. CRC Press. 

[55] Stefanovic, N., 2015. Collaborative predictive 

business intelligence model for spare parts 

inventory replenishment. Computer Science and 

Information Systems, 12(3), pp.911-930. 

[56] Velmurugan, R.S. and Dhingra, T., 2015. 

Maintenance strategy selection and its impact in 

maintenance function: A conceptual framework. 

International Journal of Operations & 

Production Management, 35(12), pp.1622-1661. 

[57] Wan, S., Li, D., Gao, J., Roy, R. and Tong, Y., 

2017. Process and knowledge management in a 

collaborative maintenance planning system for 

high value machine tools. Computers in Industry, 

84, pp.14-24. 

[58] Wang, F., Xu, H., Xu, T., Li, K., Shafie-Khah, 

M. and Catalão, J.P., 2017. The values of market-

based demand response on improving power 

system reliability under extreme 

circumstances. Applied energy, 193, pp.220-231. 

[59] Wibowo, S. and Grandhi, S., 2017. 

Benchmarking knowledge management 

practices in small and medium enterprises: A 

fuzzy multicriteria group decision-making 

approach. Benchmarking: An International 

Journal, 24(5), pp.1215-1233. 

[60] Wong, J.K.W. and Zhou, J., 2015. Enhancing 

environmental sustainability over building life 

cycles through green BIM: A review. 

Automation in construction, 57, pp.156-165. 


