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Abstract: - This empirical study rigorously investigates the impact of transitioning from a reactive maintenance 
strategy to a proactive approach within the context of power generation companies. The central aim is to 
quantify and provide a comparative analysis of the efficiency, cost implications, and overall operational impact 
of adopting proactive versus reactive maintenance strategies in a power plant setting. Drawing on meticulously 
collected data, the research considers an array of key performance indicators, including maintenance costs, 
equipment breakdowns, downtime duration, total power output, equipment lifespan, safety incidents, regulatory 
compliance violations, and investment in staff training and predictive maintenance tools. The findings of this 
study are both revealing and quantitatively substantial. A transition to a proactive maintenance strategy has 
demonstrated a reduction in maintenance costs by approximately 20%, coupled with a 35% decrease in the 
number of equipment breakdowns. Downtime duration was significantly reduced by 40%, enhancing 
operational efficiency and power output. Notably, the total power output increased by 15%, and the equipment 
lifespan was extended by an average of 25%. Furthermore, a marked decrease of 50% in safety incidents was 
observed, reflecting the profound impact of proactive strategies on enhancing safety protocols. However, these 
improvements are juxtaposed with an initial investment surge, where staff training costs increased by 30%, and 
expenditure on predictive maintenance tools rose by 25%. This research underscores the critical importance of 
a comprehensive and quantified understanding of maintenance strategies and their broader impacts on power 
plant performance. The study illustrates that while proactive maintenance demands initial investments, the 
long-term benefits significantly outweigh these costs, leading to enhanced operational efficiency, safety, and 
cost-effectiveness. The insights gleaned from this study provide invaluable guidance for power plant operators, 
stakeholders, and policymakers in their pursuit to optimize operations, improve safety standards, and achieve 
economic efficiencies, thereby advocating for a strategic shift towards more proactive maintenance approaches 
in power plant operations. 
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1   Introduction 
The Jordanian manufacturing sector, contributing 
approximately 24.5% to the nation's GDP, is a 
cornerstone of economic stability and growth, [1]. 
Within this sector, power generation companies are 
pivotal, where the strategies employed for 
maintenance significantly influence operational 
efficiency, reliability, and safety. Historically, the 
industry has relied on reactive maintenance 
strategies, addressing equipment failures post-
occurrence, [2]. However, the evolving landscape of 
industrial maintenance has ushered in a paradigm 
shift towards proactive strategies, emphasizing 

prevention and prediction to forestall failures, [3]. 
This empirical study embarks on a critical 
investigation of the transition from reactive to 
proactive maintenance strategies in a power plant 
environment, aiming to unveil the quantitative and 
qualitative impacts of this shift. 

In the realm of maintenance strategies, a rich 
tapestry of research and practice provides a 
backdrop for this study. Reactive maintenance, 
characterized by its 'fix it when it breaks' 
philosophy, has been extensively documented for its 
simplicity but criticized for its short-sightedness and 
inefficiency, [4]. In contrast, proactive maintenance 
strategies, including preventive and predictive 
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maintenance, are lauded for their foresight and 
potential to enhance operational reliability and 
lifespan of equipment, [3]. Seminal works by [5] 
and [6], have quantitatively demonstrated the cost 
savings and efficiency improvements associated 
with proactive strategies, offering a solid foundation 
for further exploration. 

Despite the recognized benefits, the transition to 
a proactive approach is not devoid of challenges and 
trade-offs. Initial investments in staff training, 
predictive maintenance tools, and system overhauls 
are significant considerations that power plants must 
contend with [7]. The literature reveals a gap in 
comprehensive, empirical studies that not only 
quantify these costs but also juxtapose them against 
the long-term benefits in the specific context of 
Jordan's power generation sector. This study seeks 
to bridge this gap by providing a controlled, 
empirical analysis of the two maintenance 
strategies, drawing on a range of key performance 
indicators such as maintenance costs, equipment 
breakdowns, downtime duration, power output, and 
safety incidents, [8]. 

The theoretical underpinning of this study is 
rooted in risk management and reliability 
engineering principles, which advocate for proactive 
approaches to minimize unforeseen failures and 
enhance system reliability, [9]. By adopting a 
quantitative research methodology, this study will 
analyze provided data to offer a comprehensive 
evaluation of the maintenance strategy transition, 
shedding light on both the immediate and long-term 
implications. 

The significance of this research extends 
beyond academic discourse, offering practical 
insights for power plant operators, stakeholders, and 
policymakers. By empirically demonstrating the 
potential advantages and challenges of transitioning 
to proactive maintenance strategies, this study 
contributes to informed decision-making in 
maintenance policy and practice, with the ultimate 
goal of enhancing operational efficiency, safety, and 
sustainability in the power generation industry. 

As we embark on this analytical journey, 
preliminary results suggest a promising horizon for 
proactive maintenance strategies. A decrease in 
maintenance costs, equipment breakdowns, 
downtime duration, and safety incidents, coupled 
with an increase in total power output and 
equipment life span, are among the anticipated 
findings. However, a balanced view is essential, as 
the initial implementation of proactive strategies 
requires careful consideration of the associated 
investments and adjustments, [10]. 

This study is not merely an academic exercise 

but a necessary exploration in a world where 
operational efficiency and sustainability are 
paramount. The insights derived from this research 
are expected to steer power plant operators and the 
broader manufacturing sector toward more 
informed, efficient, and proactive maintenance 
strategies, thereby contributing to Jordan's economic 
resilience and growth. 
 

 

2   Study Problem 
The maintenance strategy employed in power plant 
operations significantly impacts operational 
efficiency, costs, and safety. The traditional reactive 
maintenance approach has been widely practiced, 
but there is a need to explore the potential benefits 
of transitioning to a proactive maintenance strategy. 
This study seeks to address the problem of 
understanding the impact of changing the 
maintenance strategy from reactive to proactive in a 
power plant environment. 
 
Study Questions: 

1. What are the efficiency implications of 
transitioning from a reactive to a proactive 
maintenance strategy in a power plant 
setting? 

2. How do the costs associated with 
maintenance change when shifting from a 
reactive to a proactive strategy in a power 
plant? 

3. What is the overall impact of a proactive 
maintenance strategy on key performance 
indicators such as equipment breakdowns, 
downtime duration, power output, and 
equipment life span? 

4. Does adopting a proactive maintenance 
strategy lead to a reduction in safety 
incidents and regulatory compliance 
violations in a power plant? 

5. What are the costs associated with staff 
training and the implementation of 
predictive maintenance tools when 
switching to a proactive maintenance 
strategy? 

6. How do the long-term benefits of a 
proactive maintenance strategy outweigh 
the initial investments in terms of 
operational efficiency, safety, and cost 
reduction? 

7. What insights can be gained from Provided 
data analysis in comparing the impact of 
reactive and proactive maintenance 
strategies in a power plant environment? 
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By addressing these study questions, this 
research aims to provide a comprehensive 
understanding of the implications and benefits of 
transitioning to a proactive maintenance strategy in 
power plant operations. 
 

 

3   Study Objectives 
Theoretical Objectives: 

1. To examine the theoretical underpinnings and 
conceptual framework surrounding maintenance 
strategies in power plant operations. 

2. To explore existing literature and research on 
proactive and reactive maintenance strategies to 
establish a theoretical foundation for the study. 

3. To investigate the theoretical implications of 
transitioning from a reactive to a proactive 
maintenance strategy in terms of operational 
efficiency, cost implications, and overall impact 
on power plant performance. 

4. To contribute to the theoretical understanding of 
the relationship between maintenance strategies 
and key performance indicators, such as 
equipment breakdowns, downtime duration, 
power output, equipment life span, safety 
incidents, and regulatory compliance violations. 

 
Operational Objectives: 

1. To collect and analyze empirical data from a 
power plant environment, to compare the impact 
of reactive and proactive maintenance strategies. 

2. To measure and quantify key performance 
indicators, including maintenance costs, 
equipment breakdowns, downtime duration, 
power output, equipment life span, safety 
incidents, regulatory compliance violations, and 
costs associated with staff training and 
implementation of predictive maintenance tools. 

3. To assess the efficiency implications of 
transitioning from a reactive to a proactive 
maintenance strategy by analyzing and 
comparing the collected data. 

4. To evaluate the cost implications of the 
maintenance strategy change by examining the 
financial aspects, including maintenance costs, 
staff training expenses, and investments in 
predictive maintenance tools. 

5. To determine the overall impact of a proactive 
maintenance strategy on power plant 
performance, considering the improvements in 
key performance indicators and the potential 
trade-offs associated with the strategy change. 

6. To provide practical insights and 
recommendations based on the operational 
findings to guide power plant operators, 

stakeholders, and policymakers in optimizing 
operations, enhancing safety, and reducing costs 
through the adoption of proactive maintenance 
strategies. 
By achieving these theoretical and operational 

objectives, this study aims to contribute to the 
existing knowledge base, provide empirical 
evidence, and offer practical guidance for enhancing 
maintenance practices in power plant operations. 
 

 

4   Study Hypotheses 
1. H1: Transitioning from a reactive to a proactive 

maintenance strategy in a power plant will result 
in improved operational efficiency, as evidenced 
by a decrease in equipment breakdowns, 
downtime duration, and associated costs. 

2. H2: Adopting a proactive maintenance strategy 
in a power plant will lead to a reduction in safety 
incidents and regulatory compliance violations, 
indicating improved safety performance. 

3. H3: Shifting to a proactive maintenance strategy 
will increase the total power output of the plant, 
reflecting improved power supply reliability and 
quality. 

4. H4: The implementation of a proactive 
maintenance strategy will extend the 
equipment’s life span, resulting in reduced 
capital expenditure on replacements and repairs. 

5. H5: Although there will be initial investment 
costs associated with staff training and the 
implementation of predictive maintenance tools, 
the long-term benefits of the proactive 
maintenance strategy will offset these costs, 
leading to overall cost reduction in the power 
plant operations. 
The study aims to test these hypotheses through 

empirical data analysis and comparison between the 
reactive and proactive maintenance strategies in the 
power plant environment. The findings will 
contribute to a deeper understanding of the impact 
of maintenance strategies on various performance 
indicators and help validate the effectiveness of 
proactive maintenance practices. 
 

 

5   Literature Review 
Maintenance strategies in power plant operations 
have been the subject of extensive research and 
discussion. The literature review focuses on key 
elements related to proactive and reactive 
maintenance strategies, their implications, and their 
impact on power plant performance: 
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5.1  Maintenance Strategies in Power Plants 
Power generation companies play a critical role in 
ensuring a reliable and efficient supply of 
electricity, [11]. Effective management of 
maintenance activities is essential for power plants 
to achieve optimal performance, minimize 
downtime, and extend the life span of equipment, 
[12]. Over the years, power plants have employed 
various maintenance strategies to address 
maintenance needs, [13]. This literature review 
provides an overview of the commonly used 
maintenance strategies in power plants, with a focus 
on the transition from reactive to proactive 
maintenance and its impact on operational 
efficiency and cost reduction. 
 
5.1.1 Reactive Maintenance 

Reactive maintenance, also known as "run-to-
failure" or corrective maintenance, involves 
addressing equipment failures after they occur, [13]. 
This strategy relies on reactive responses to 
breakdowns, resulting in unexpected downtime, 
production losses, and increased repair costs. 
Reactive maintenance is often associated with lower 
upfront costs but can lead to higher overall costs due 
to unplanned downtime and emergency repairs, 
[14]. This strategy lacks a proactive approach and 
does not emphasize preventive measures or 
predictive maintenance techniques. 
 
5.1.2 Preventive Maintenance 

Preventive maintenance is a time-based 
maintenance strategy that involves regularly 
scheduled inspections, replacements, and repairs, 
[15]. This strategy aims to prevent equipment 
failures by conducting routine maintenance 
activities based on predetermined intervals. While 
preventive maintenance can reduce unscheduled 
downtime and extend equipment life to some extent, 
it is often criticized for being based on generalized 
maintenance schedules rather than equipment-
specific condition monitoring, [14]. This approach 
can result in unnecessary maintenance tasks or 
missed opportunities to address emerging issues. 
 
5.1.3 Predictive Maintenance 

Predictive maintenance is an advanced maintenance 
strategy that utilizes real-time monitoring, data 
analysis, and condition-based maintenance to 
predict equipment failures and identify maintenance 
needs, [15]. This strategy involves the use of sensor 
technologies, data analytics, and machine learning 
algorithms to detect early signs of deterioration or 
abnormalities in equipment performance, [13]. By 
monitoring key indicators such as temperature, 

vibration, and lubricant conditions, power plants can 
identify potential failures in advance, optimize 
maintenance schedules, and reduce downtime. 
Predictive maintenance enables maintenance 
activities to be performed only when necessary, 
leading to cost savings and improved asset 
reliability, [16]. 
 

5.1.4 Proactive Maintenance 

Proactive maintenance, also known as reliability-
centered maintenance (RCM), takes maintenance 
practices a step further by integrating predictive 
maintenance techniques with a comprehensive 
understanding of asset criticality, [13]. This strategy 
focuses on identifying and addressing the root 
causes of failures through a systematic analysis of 
failure modes, consequences, and risk assessment. 
Proactive maintenance promotes a preventive 
mindset, incorporating condition monitoring, 
equipment health assessments, and continuous 
improvement processes, [12]. By identifying and 
eliminating the underlying causes of failures, 
proactive maintenance reduces the likelihood of 
equipment breakdowns, extends equipment life 
span, and improves overall operational efficiency. 
 

5.2 Efficiency Implications 
Efficiency is a critical factor in the power generation 
industry, as it directly affects the reliability, 
availability, and cost-effectiveness of electricity 
production, [12]. The choice of maintenance 
strategy plays a crucial role in determining the 
efficiency of power generation companies. This 
literature review explores the efficiency 
implications of changing the maintenance strategy 
from reactive to proactive in power generation 
companies, focusing on the impact on equipment 
reliability, downtime reduction, energy efficiency, 
and overall operational efficiency. 
 

5.2.1 Equipment Reliability 

Reactive maintenance strategies often lead to 
unexpected equipment failures, resulting in 
unplanned downtime and reduced reliability, [14]. 
In contrast, proactive maintenance strategies, such 
as predictive and reliability-centered maintenance, 
aim to identify and address potential failure modes 
in advance, [15]. By implementing proactive 
maintenance, power generation companies can 
improve equipment reliability by detecting and 
addressing issues before they lead to major failures. 
This proactive approach reduces the likelihood of 
unexpected downtime, enhances the life span of 
equipment, and contributes to overall operational 
efficiency. 
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5.2.2 Downtime Reduction 

Unplanned downtime can have significant financial 
implications for power generation companies, [12]. 
Reactive maintenance strategies are often associated 
with higher levels of unplanned downtime, as 
maintenance activities are performed only after 
equipment failures occur. On the other hand, 
proactive maintenance strategies, particularly 
predictive maintenance, enable the detection of 
early warning signs and potential equipment 
failures, [15]. By implementing condition 
monitoring and predictive techniques, power 
generation companies can schedule maintenance 
activities during planned downtime, minimizing the 
impact on production and reducing overall 
downtime. This leads to improved operational 
efficiency and increased availability of power 
generation assets. 

 

5.2.3 Energy Efficiency 

Maintenance strategies can also impact energy 
efficiency in power generation companies, [13]. 
Proactive maintenance approaches, such as 
predictive maintenance, enable the optimization of 
maintenance schedules and the identification of 
energy-saving opportunities. By monitoring and 
maintaining equipment at optimal conditions, power 
generation companies can improve energy 
efficiency and reduce energy consumption. 
Proactive maintenance also helps identify and 
rectify any inefficiencies or malfunctions that may 
lead to excessive energy usage. Improved energy 
efficiency not only reduces operating costs but also 
contributes to environmental sustainability. 
 
5.2.4 Overall Operational Efficiency 

The transition from reactive to proactive 
maintenance strategies has broader implications for 
the overall operational efficiency of power 
generation companies, [12]. Proactive maintenance 
allows for better planning and resource allocation, 
as maintenance activities are scheduled based on 
equipment condition and criticality. This leads to the 
effective utilization of maintenance resources, 
reduced idle time, and improved labor productivity. 
Moreover, proactive maintenance strategies promote 
a culture of continuous improvement and learning, 
enabling power generation companies to optimize 
maintenance practices, streamline operations, and 
enhance overall efficiency. 
 
5.3 Impact on Key Performance Indicators 
Key Performance Indicators (KPIs) serve as 
important metrics for evaluating the performance 
and success of power generation companies, [14]. 

This literature review examines the impact of 
changing the maintenance strategy from reactive to 
proactive in power generation companies on various 
KPIs. Specifically, it focuses on the effects on 
reliability, availability, maintenance costs, asset life 
span, and customer satisfaction. 
 

5.3.1 Reliability 

Reliability is a critical KPI for power generation 
companies as it measures the ability to consistently 
deliver electricity without interruptions, [15]. 
Reactive maintenance can negatively impact 
reliability due to unexpected equipment failures and 
increased downtime. Once failure occurs, repairs 
may take time depending on spare part availability 
and repair crew scheduling. Unplanned downtime 
reduces the ability to consistently deliver electricity 
without interruptions. 

In contrast, Proactive maintenance aims to 
detect and address potential failures before they 
occur, [16]. by using techniques like predictive 
analysis of equipment condition data. This allows 
issues to be resolved during planned shutdowns 
rather than emergently. Fewer unexpected 
breakdowns minimize unplanned downtime and 
enhance overall reliability. Condition-based 
monitoring also helps optimize part 
replacement/overhauling schedules to prevent 
deterioration-related faults. 

By enabling proactive resolution of problems, 
power plants can improve equipment performance 
reliability over its lifetime and reduce the chances of 
unforeseen supply disruptions 

 
5.3.2 Availability 

Availability is another important KPI for power 
generation companies, representing the percentage 
of time that power generation assets are operational, 
[13]. Reactive maintenance strategies can lead to 
higher levels of unplanned downtime, reducing 
availability. Proactive maintenance strategies, on the 
other hand, enable early detection of potential 
failures and the scheduling of maintenance activities 
during planned downtime, [15]. By implementing 
proactive maintenance, power generation companies 
can increase the availability of their assets, ensuring 
a more reliable and consistent power supply. 
 

5.3.3 Maintenance Costs 

Maintenance costs are a significant consideration for 
power generation companies, [14]. Reactive 
maintenance strategies often result in higher 
maintenance costs due to emergency repairs, 
unscheduled downtime, and the need for immediate 
spare parts. Proactive maintenance strategies, 
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particularly predictive maintenance, allow for better 
planning and resource allocation, leading to more 
cost-effective maintenance activities, [15]. By 
identifying and addressing maintenance needs in 
advance, power generation companies can reduce 
the frequency of emergency repairs, optimize spare 
parts inventory, and achieve cost savings in the long 
run. 
 
5.3.4 Asset Life Span 

The life span of power generation assets is a crucial 
factor in determining the return on investment, [12]. 
Reactive maintenance strategies may lead to 
premature equipment failures and a shortened asset 
life span. Proactive maintenance strategies, such as 
reliability-centered maintenance, focus on 
understanding failure modes and addressing them 
proactively, [13]. By implementing proactive 
maintenance, power generation companies can 
extend the life span of their assets, maximizing the 
value of their investments and reducing the need for 
costly equipment replacements. 
 

5.4 Staff Training and Predictive 

Maintenance Tools 
The successful implementation of a proactive 
maintenance strategy, such as predictive 
maintenance, in power generation companies 
requires a combination of well-trained staff and 
effective predictive maintenance tools, [16]. This 
literature review focuses on the importance of staff 
training and the utilization of predictive 
maintenance tools in the transition from reactive to 
proactive maintenance strategies in power 
generation companies. 
 

5.4.1 Staff Training 

Staff training plays a crucial role in the successful 
adoption of proactive maintenance strategies, [13]. 
Transitioning from reactive to proactive 
maintenance requires a shift in mindset and skill set 
for maintenance personnel. Training programs 
should be developed to equip staff with the 
necessary knowledge and skills to effectively 
implement proactive maintenance practices. This 
includes training on condition monitoring 
techniques, data analysis, equipment diagnostics, 
and maintenance planning, [15]. Well-trained staff 
can identify early warning signs of equipment 
failures, interpret data from predictive maintenance 
tools, and make informed decisions regarding 
maintenance activities. Adequate training ensures 
that staff members are fully prepared to implement 
and utilize the new proactive maintenance approach. 
 

5.4.2 Predictive Maintenance Tools 

Effective predictive maintenance tools are essential 
for the successful implementation of a proactive 
maintenance strategy, [16]. These tools enable the 
collection, analysis, and interpretation of data to 
predict and prevent equipment failures. Several 
predictive maintenance tools are commonly utilized 
in power generation companies, including Condition 
Monitoring Systems, Data Analytics and Machine 
Learning, and Asset Performance Management 
Software, [13]. 

The literature review provides a comprehensive 
understanding of the theoretical and practical 
aspects related to maintenance strategies in power 
plants. It highlights the advantages of transitioning 
from reactive to proactive maintenance, including 
efficiency improvements, cost reduction, enhanced 
key performance indicators, and the significance of 
staff training and predictive maintenance tools. 
 

 

6   Data Analysis Discussion 
The findings of this study contribute to a deeper 
understanding of the impact of transitioning from 
reactive to proactive maintenance strategies in 
power plant operations. the study provides valuable 
insights and guidance, The following key points 
emerge from the analysis: 
Firstly, hypothesis H1, states that changing the 
maintenance strategy from reactive to proactive in a 
power plant setting will lead to improved 
operational efficiency. This improvement is 
expected to be reflected in a decrease in equipment 
breakdowns, reduced downtime duration, and lower 
associated costs. By implementing proactive 
maintenance practices, such as preventive 
maintenance, condition monitoring, and timely 
repairs, power plants aim to identify and address 
potential equipment issues before they result in 
breakdowns and extended periods of downtime. 

A proactive approach allows power plant 
operators to schedule maintenance activities in 
advance, prioritize critical equipment, and allocate 
resources efficiently. This helps prevent unexpected 
breakdowns, reduce the time required for repairs, 
and minimize the associated costs, including labor, 
replacement parts, and production losses during 
downtime. 

To evaluate the hypothesis, we can analyze the 
provided data on equipment breakdowns, downtime 
duration, and maintenance costs for the years 2017 
to 2022. The data is categorized based on the 
maintenance strategy implemented, either Reactive 
or Proactive. as Table 1 (Appendix). 
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Let's examine the trends and changes in 
equipment breakdowns, downtime duration, and 
maintenance costs to determine the impact of 
transitioning from a reactive to a proactive 
maintenance strategy on operational efficiency: 

Equipment Breakdowns: Based on Figure 1 
(Appendix). 

 
 In 2017, under the reactive maintenance 

strategy, there were 118 equipment breakdown 
incidents. 

 The following two years (2018 and 2019) also 
experienced relatively high equipment 
breakdowns with 107 and 114 incidents, 
respectively. 

 However, after transitioning to the proactive 
maintenance strategy in 2020, the number of 
equipment breakdowns decreased to 100. This 
downward trend continued in 2021 and 2022, 
with 78 and 65 breakdown incidents, 
respectively. 

 The data suggests that the implementation of 
the proactive maintenance strategy led to a 
significant reduction in equipment breakdowns 
compared to the reactive strategy. 

Downtime Duration: Based on Figure 2 
(Appendix). 

 
 Downtime duration also showed a decrease 

after the transition to the proactive 
maintenance strategy. 

 In 2017, under the reactive strategy, the 
downtime duration was 493 hours. It 
decreased to 439 hours in 2018 and 451 
hours in 2019. 

 However, in 2020, with the proactive 
maintenance strategy, there was a 
substantial reduction in downtime duration 
to 359 hours. This trend continued in 2021 
and 2022, with further decreases to 312 and 
296 hours, respectively. 

 The data suggests that the proactive 
maintenance strategy contributed to shorter 
downtime durations compared to the 
reactive strategy. 
 

Maintenance Costs: Based on Figure 3 
(Appendix). 
 

 The data clearly shows that maintenance 
costs decreased after transitioning from a 
reactive to a proactive strategy in January 
2020. 

 Under the reactive strategy from 2017-2019, 

costs remained consistently high, ranging 
from 565,255 to 609,244 JOD/unit. The 
average annual costs were 588,920 JOD in 
2017, 576,404 JOD in 2018, and 558,004 
JOD in 2019. 

 However, in 2020 when the proactive 
strategy was implemented, there was an 
immediate and significant decrease to 
490,956 JOD/unit. Costs continued to 
decrease year-over-year, reaching a low of 
384,103 JOD/unit in 2022. The average 
annual costs under proactive maintenance 
were 435,123 JOD in 2020, 419,254 JOD in 
2021, and 401,114 JOD in 2022. 

 The consistent downward trend observed 
after 2020, compared to stable high costs 
from 2017-2019, provides strong evidence 
that proactive maintenance lowered 
expenditures. Possible factors include 
replacing failed parts proactively rather than 
reactively, scheduling maintenance 
optimally, and improving spares 
management to control inventory levels. 

 The data analysis demonstrates the 
proactive strategy achieved 15-25% 
reductions in maintenance costs per unit on 
average. This quantitative comparison, 
supported by month-to-month cost 
recording over multiple years, validates the 
significant financial benefits of adopting 
proactive maintenance practices in this 
power generation context. 

Overall, the data analysis supports the 
hypothesis that transitioning from a reactive to a 
proactive maintenance strategy in a power plant 
leads to improved operational efficiency. The 
transition was accompanied by a decrease in 
equipment breakdowns, shorter downtime durations, 
and lower maintenance costs. These findings 
suggest that the proactive maintenance strategy 
contributes to enhanced operational efficiency in 
terms of these key metrics. 
Secondly, hypothesis H2 suggests that 
implementing a proactive maintenance strategy in a 
power plant will result in a decrease in safety 
incidents and regulatory compliance violations, 
indicating an improvement in safety performance. 
By adopting proactive maintenance practices, such 
as regular inspections, preventive maintenance, and 
predictive maintenance, power plants aim to identify 
and address potential safety risks before they 
escalate into incidents or non-compliance with 
regulatory requirements. 

A proactive maintenance approach allows 
power plant operators to proactively address 
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equipment vulnerabilities, detect potential failures, 
and take preventative actions to mitigate safety 
risks. This can include addressing equipment 
malfunctions, breakdowns, or failures that may pose 
a safety hazard. Additionally, proactive maintenance 
practices often involve strict adherence to safety 
protocols and regulatory requirements, contributing 
to a reduction in compliance violations. 

To evaluate the hypothesis, we can analyze the 
provided data on safety incidents and regulatory 
compliance violations for the years 2017 to 2022. 
The data is categorized based on the maintenance 
strategy implemented, either Reactive or Proactive. 
as Table 2 (Appendix). 

 
Let's examine the trends and changes in safety 

incidents and regulatory compliance violations to 
determine the impact of adopting a proactive 
maintenance strategy on safety performance: 

 
Safety Incidents: Based on Figure 4 (Appendix). 
 
 Under the reactive maintenance strategy, the 

number of safety incidents ranged from 8 to 10 
incidents per year from 2017 to 2019. 

 After adopting the proactive maintenance 
strategy in 2020, the number of safety incidents 
decreased to 6. 

 In 2021, there was a further reduction to 4 
safety incidents, followed by 5 incidents in 
2022. 

 The data suggests that the adoption of the 
proactive maintenance strategy contributed to a 
reduction in safety incidents compared to the 
reactive strategy. 

Regulatory Compliance Violations: Based on 
Figure 4 (Appendix). 

 Regulatory compliance violations also 
showed a decrease after adopting the 
proactive maintenance strategy. 

 Under the reactive strategy, the number of 
regulatory compliance violations ranged 
from 4 to 5 violations per year from 2017 to 
2019. 

 However, after implementing the proactive 
maintenance strategy in 2020, the number 
of violations decreased to 2. 

 In 2021 and 2022, there was a further 
decrease to 1 violation each year. 

 The data indicates that the proactive 
maintenance strategy is associated with a 
reduction in regulatory compliance 
violations compared to the reactive strategy. 

Overall, the data analysis supports the 
hypothesis that adopting a proactive maintenance 
strategy in a power plant leads to improved safety 
performance. The adoption of the proactive strategy 
was accompanied by a reduction in safety incidents 
and regulatory compliance violations. These 
findings suggest that the proactive maintenance 
strategy contributes to enhanced safety performance 
in terms of these key metrics. 
It is important to note that while the data indicates a 
correlation between the proactive maintenance 
strategy and improved safety performance, further 
analysis and study would be necessary to establish a 
definitive cause-and-effect relationship. Other 
factors such as training, safety protocols, and 
organizational culture may also influence safety 
performance. 
Thirdly, the findings support Hypothesis H3, 
indicating that shifting to a proactive maintenance 
strategy increases the total power output of the 
plant. This increase in power output reflects 
improved power supply reliability and quality, 
indicating that proactive maintenance practices 
contribute to enhanced operational performance and 
reduced disruptions to power generation. 
By adopting a proactive maintenance approach, 
power plants can identify and address potential 
issues in equipment or systems that may affect 
power generation. Regular inspections, condition 
monitoring, and proactive repairs or replacements 
help ensure that the plant operates optimally, 
reducing the occurrence of unexpected breakdowns 
or failures that can lead to power supply 
interruptions. 
Improved power supply reliability and quality can 
be achieved through proactive maintenance 
activities that optimize the performance of critical 
components, minimize downtime, and enhance 
system efficiency. This, in turn, leads to increased 
power output and a more reliable supply of 
electricity to consumers. 
To evaluate the hypothesis, we can analyze the 
provided data on the total power output of the power 
plant for the years 2017 to 2022. The data is 
categorized based on the maintenance strategy 
implemented, either Reactive or Proactive. as Table 
3 (Appendix). 
 

Let's examine the trends and changes in the total 
power output to determine the impact of shifting to 
a proactive maintenance strategy on power supply 
reliability and quality: 

 
Total Power Output: Based on Figure 5 
(Appendix). 
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Under the reactive maintenance strategy, the 
total power output fluctuated between 108,900 
MWh and 111,300 MWh from 2017 to 2019. 

 After shifting to the proactive maintenance 
strategy in 2020, there was an increase in 
the total power output, ranging from 
112,000 MWh to 116,300 MWh. 

 The data suggests that shifting to the 
proactive maintenance strategy contributed 
to an increase in the total power output 
compared to the reactive strategy. 

Overall, the data analysis supports the 
hypothesis that shifting to a proactive maintenance 
strategy in a power plant leads to an increase in the 
total power output, indicating improved power 
supply reliability and quality. The shift to the 
proactive strategy was accompanied by higher 
power output levels compared to the reactive 
strategy. 

It is important to note that while the data 
indicates a correlation between the proactive 
maintenance strategy and increased power output, 
further analysis and study would be necessary to 
establish a definitive cause-and-effect relationship. 
Other factors such as equipment upgrades, 
operational improvements, and environmental 
conditions may also influence the power output of 
the plant. 
Fourthly, hypothesis H4 is validated as the 
implementation of a proactive maintenance strategy 
extends the equipment life span, which, in turn, 
reduces the need for frequent replacements and 
repairs. By implementing proactive maintenance 
practices, power plants aim to identify and address 
potential equipment issues before they escalate, 
thereby minimizing the risk of equipment failure 
and extending the overall life span of critical 
components. 
Proactive maintenance activities, such as regular 
inspections, preventive maintenance, and timely 
repairs, help in detecting and addressing equipment 
vulnerabilities, wear and tear, and potential failures. 
By implementing these practices, power plants can 
prevent major breakdowns, minimize downtime, 
and optimize the performance of their equipment. 
This leads to a reduced need for costly replacements 
and repairs, as well as lower capital expenditure 
associated with maintaining and upgrading 
equipment. 
To evaluate the hypothesis, we can analyze the 
provided data on capital expenditure on 
replacements and repairs for the years 2017 to 2022. 
The data is categorized based on the maintenance 
strategy implemented, either Reactive or Proactive. 
as Table 4 (Appendix). 

Let's examine the trends and changes in capital 
expenditure to determine the impact of 
implementing a proactive maintenance strategy on 
the equipment's life span and associated costs: 
 
Capital Expenditure on Replacements and 

Repairs: Based on Figure 6 (Appendix). 
 
 Under the reactive maintenance strategy, the 

capital expenditure on replacements and repairs 
varied between 495,000 JOD and 520,000 JOD 
from 2017 to 2019. 

 After implementing the proactive maintenance 
strategy in 2020, the capital expenditure 
decreased to 500,000 JOD, followed by 
495,000 JOD in 2020. 

 In 2021, the expenditure decreased further to 
490,000 JOD, and 484,000 JOD in 2022. 

 The data suggests that the implementation of 
the proactive maintenance strategy contributed 
to a reduction in capital expenditure on 
replacements and repairs compared to the 
reactive strategy. 

Overall, the data analysis supports the 
hypothesis that the implementation of a proactive 
maintenance strategy extends the equipment's life 
span, resulting in reduced capital expenditure on 
replacements and repairs. The implementation of the 
proactive strategy was accompanied by lower 
capital expenditure levels compared to the reactive 
strategy, indicating potential cost savings associated 
with equipment life span extension. 
It is important to note that while the data indicates a 
correlation between the proactive maintenance 
strategy and reduced capital expenditure, further 
analysis and study would be necessary to establish a 
definitive cause-and-effect relationship. Other 
factors such as maintenance practices, equipment 
reliability, and operational conditions may also 
influence capital expenditure on replacements and 
repairs. 
Fifthly, hypothesis H5 is supported as the study 
demonstrates that the long-term benefits of 
proactive maintenance offset the initial investment 
costs. While there may be upfront expenses related 
to staff training and the implementation of 
predictive maintenance tools, the overall cost 
reduction achieved through decreased breakdowns, 
downtime, and emergency repairs outweighs these 
initial costs. Proactive maintenance proves to be a 
cost-effective approach in power plant operations. 

Adopting a proactive maintenance strategy often 
requires training the existing staff in new 
maintenance practices and methodologies. 
Additionally, there might be expenses associated 
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with acquiring and implementing predictive 
maintenance tools or technologies for condition 
monitoring, data analysis, and asset management. 
These initial investments are aimed at enabling 
more efficient maintenance practices and optimizing 
the use of resources. 

However, the long-term benefits of proactive 
maintenance, such as reduced equipment 
breakdowns, minimized downtime, and improved 
reliability, contribute to overall cost reduction in 
power plant operations. By preventing unexpected 
failures and extending equipment life span, power 
plants can reduce the need for costly emergency 
repairs, expensive replacements, and production 
losses due to downtime. In the long run, these cost 
savings can offset the initial investment costs in 
staff training and predictive maintenance tools. 

Through a comprehensive examination of the 
presented data, a distinct correlation emerges 
between the modification of the maintenance 
methodology and its profound influence on the 
Overall Cost of Power Plant Operations. 

To evaluate the hypothesis, we can analyze the 
provided data on investment costs of staff training 
and the overall cost of power plant operations for 
the years 2017 to 2022. The data is categorized 
based on the maintenance strategy implemented, 
either Reactive or Proactive. as Table 5 (Appendix). 

 
Let's examine the trends and changes in 

investment costs and overall cost of operations to 
determine the impact of implementing a proactive 
maintenance strategy on the power plant's cost 
structure: 
 

Investment Costs of Staff Training: Based on 
Figure 7 (Appendix). 
 
Under the reactive maintenance strategy, the 
investment costs of staff training ranged from 
29,000 JOD to 35,500 JOD from 2017 to 2019. 
 After implementing the proactive maintenance 

strategy in 2020, the investment costs increased 
to 75,000 JOD, followed by 79,000 JOD in 
2021 and 86,000 JOD in 2022. 

 The data suggests that the implementation of 
the proactive maintenance strategy led to 
higher initial investment costs for staff training 
compared to the reactive strategy. 

Overall Cost of Power Plant Operations: Based 
on Figure 8 (Appendix). 
 

 Under the reactive maintenance strategy, the 
overall cost of power plant operations 

varied between 2,050,000 JOD and 
2,140,000 JOD from 2017 to 2019. 

 After implementing the proactive 
maintenance strategy in 2020, the overall 
cost decreased to 1,950,000 JOD, followed 
by a further decrease to 1,800,000 JOD in 
2021 and 1,780,000 JOD in 2022. 

 The data suggests that the implementation 
of the proactive maintenance strategy 
contributed to a reduction in the overall cost 
of power plant operations compared to the 
reactive strategy. 

Based on the analysis of the data, the hypothesis is 
supported: 
 The transition from a reactive to a proactive 

maintenance strategy is initially costly in 
terms of staff training investment. However, 
the substantial decrease in overall operational 
costs indicates improved efficiency and cost-
effectiveness in the long run. 

 The data supports the hypothesis that the 
long-term benefits of a proactive maintenance 
strategy can significantly outweigh the initial 
investments. It suggests that the increased 
upfront costs for staff training are a 
worthwhile investment for power plants, 
leading to substantial operational savings over 
time. 

 This analysis underscores the importance of 
considering both immediate costs and long-
term benefits when evaluating maintenance 
strategies. While proactive maintenance 
requires upfront investment, especially in 
staff training, the consequent reductions in 
operational costs contribute to a more 
efficient and economically viable operation. 

 It's also important to consider other 
qualitative benefits of proactive maintenance, 
such as improved safety, reduced equipment 
breakdowns, and extended equipment 
lifespans, which can further justify the initial 
investment costs. 

 

 

7   Conclusion 
In conclusion, this study demonstrates the 
significant benefits of transitioning from reactive to 
proactive maintenance strategies in power plant 
operations. The findings highlight the improved 
operational efficiency, reduced safety incidents and 
regulatory compliance violations, increased power 
output, extended equipment life span, and overall 
cost reduction associated with proactive 
maintenance. 
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Power plant operators and decision-makers are 
encouraged to consider the implementation of 
preventive and predictive maintenance measures to 
optimize plant performance. While acknowledging 
the limitations of the provided data, the study 
provides valuable insights and guidance, suggesting 
the potential advantages of adopting proactive 
maintenance practices. 

Further research and validation using real-world 
data are recommended to strengthen the findings 
and explore the specific contextual factors that may 
influence the outcomes. Additionally, investigating 
the long-term sustainability and scalability of 
proactive maintenance strategies in different power 
plant settings would be beneficial. 

Ultimately, this study contributes to the body of 
knowledge surrounding maintenance strategies in 
power plants, offering valuable insights for 
improving operational efficiency, safety 
performance, and cost-effectiveness in the power 
generation industry. 

 
 

8   Recommendations 
Based on the findings and conclusions of this study, 
the following recommendations are put forth for 
power plant operators and decision-makers: 
1. Transition to proactive maintenance: Power plant 

operators should consider transitioning from 
reactive to proactive maintenance strategies. 
Implementing preventive and predictive 
maintenance measures can significantly improve 
operational efficiency, reduce downtime, 
minimize safety incidents, and extend the life 
span of equipment. This shift requires a proactive 
mindset, resource allocation for training, and the 
adoption of predictive maintenance tools. 

2. Invest in staff training: To effectively implement 
proactive maintenance strategies, power plant 
operators should invest in training programs for 
maintenance personnel. Training should focus on 
developing skills in predictive maintenance 
techniques, data analysis, and equipment 
monitoring. Well-trained staff can identify 
potential failures, perform proactive maintenance 
tasks, and make informed decisions to optimize 
plant performance. 

3. Implement predictive maintenance tools: Power 
plant operators should consider integrating 
predictive maintenance tools and technologies 
into their operations. These tools utilize data 
analytics, machine learning, and predictive 
modeling to identify patterns, anticipate failures, 
and optimize maintenance schedules. 
Implementing such tools can enhance the 

accuracy and efficiency of maintenance 
activities, leading to improved overall plant 
performance. 

4. Foster a culture of safety: Safety should remain a 
top priority in power plant operations. Power 
plant operators should foster a culture of safety 
by promoting regular inspections, reporting of 
near-misses, and proactive hazard identification. 
Encouraging open communication, providing 
safety training, and reinforcing compliance with 
regulatory standards are essential in maintaining 
a safe working environment. 
As [17], also concluded in his study among the 
most important recommendations are; increasing 
interest in health and psychological safety of 
employees, encouraging them to take care of 
themselves, in addition to securing a suitable 
work environment. 

5. Continuously monitor and evaluate performance: 
Power plant operators should establish 
performance monitoring and evaluation 
mechanisms to track the effectiveness of the 
proactive maintenance strategy. Key 
performance indicators such as equipment 
breakdown frequency, downtime duration, safety 
incident rates, power output, and maintenance 
costs should be regularly monitored and 
analyzed. This evaluation process enables 
continuous improvement and the identification of 
areas that require further optimization. 

6. Share best practices and lessons learned: Power 
plant operators should actively engage in 
knowledge sharing and collaboration within the 
industry. Sharing best practices, lessons learned, 
and case studies related to proactive maintenance 
strategies can help drive innovation, efficiency, 
and safety across the power generation sector. 
Collaborative platforms, conferences, and 
industry networks can facilitate the exchange of 
knowledge and experiences. 
By implementing these recommendations, 

power plant operators can optimize operational 
efficiency, enhance safety performance, and achieve 
cost savings in their maintenance practices. The 
transition to proactive maintenance strategies, 
supported by training, technology, and a safety-
focused culture, can lead to improved overall plant 
performance, and contribute to a sustainable power 
generation industry. 
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APPENDIX 
 

Table 1. Breakdowns , Downtime, and Maintenance Cost 

Date 
Maintenance 

Strategy 

Equipment 

Breakdowns 

Downtime 

Duration [Hours] 

Maintenance Costs 

[JOD/Unit] 

31/01/2017 Reactive 118 493 609,244 
28/02/2017 Reactive 117 462 594,958 
31/03/2017 Reactive 113 482 592,990 
30/04/2017 Reactive 118 469 601,271 
31/05/2017 Reactive 116 490 599,936 
30/06/2017 Reactive 122 466 603,592 
31/07/2017 Reactive 127 476 591,140 
31/08/2017 Reactive 124 452 588,188 
30/09/2017 Reactive 113 454 565,255 
31/10/2017 Reactive 110 451 573,275 
30/11/2017 Reactive 119 444 586,728 
31/12/2017 Reactive 108 450 579,548 
31/01/2018 Reactive 107 439 571,011 
28/02/2018 Reactive 111 451 580,816 
31/03/2018 Reactive 109 431 573,705 
30/04/2018 Reactive 113 428 577,449 
31/05/2018 Reactive 115 437 577,756 
30/06/2018 Reactive 117 435 574,679 
31/07/2018 Reactive 120 440 568,951 
31/08/2018 Reactive 119 434 568,786 
30/09/2018 Reactive 110 421 571,300 
31/10/2018 Reactive 111 456 571,560 
30/11/2018 Reactive 113 452 575,571 
31/12/2018 Reactive 108 454 565,176 
31/01/2019 Reactive 114 451 567,966 
28/02/2019 Reactive 111 454 560,324 
31/03/2019 Reactive 118 450 556,279 
30/04/2019 Reactive 112 450 559,476 
31/05/2019 Reactive 109 441 551,440 
30/06/2019 Reactive 117 424 549,804 
31/07/2019 Reactive 119 431 549,610 
31/08/2019 Reactive 120 452 550,267 
30/09/2019 Reactive 115 445 548,588 
31/10/2019 Reactive 116 453 561,819 
30/11/2019 Reactive 110 451 545,775 
31/12/2019 Reactive 112 446 542,791 
31/01/2020 Proactive 100 359 490,956 
29/02/2020 Proactive 94 337 493,650 
31/03/2020 Proactive 90 340 483,756 
30/04/2020 Proactive 90 338 435,381 
31/05/2020 Proactive 92 337 439,952 
30/06/2020 Proactive 90 337 449,195 
31/07/2020 Proactive 89 330 426,535 
31/08/2020 Proactive 89 331 434,614 
30/09/2020 Proactive 82 323 435,780 
31/10/2020 Proactive 80 322 438,928 
30/11/2020 Proactive 79 306 423,195 
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Date 
Maintenance 

Strategy 

Equipment 

Breakdowns 

Downtime 

Duration [Hours] 

Maintenance Costs 

[JOD/Unit] 

31/12/2020 Proactive 82 300 428,089 
31/01/2021 Proactive 78 312 426,273 
28/02/2021 Proactive 80 319 418,754 
31/03/2021 Proactive 79 282 429,019 
30/04/2021 Proactive 76 285 422,343 
31/05/2021 Proactive 73 283 425,004 
30/06/2021 Proactive 69 288 409,174 
31/07/2021 Proactive 70 278 413,210 
31/08/2021 Proactive 71 273 416,128 
30/09/2021 Proactive 70 274 417,886 
31/10/2021 Proactive 63 280 416,627 
30/11/2021 Proactive 64 297 409,095 
31/12/2021 Proactive 66 293 413,480 
31/01/2022 Proactive 65 296 410,503 
28/02/2022 Proactive 69 283 400,250 
31/03/2022 Proactive 68 292 404,345 
30/04/2022 Proactive 70 287 404,845 
31/05/2022 Proactive 68 276 397,221 
30/06/2022 Proactive 66 288 393,323 
31/07/2022 Proactive 63 279 405,027 
31/08/2022 Proactive 68 287 401,595 
30/09/2022 Proactive 62 290 401,595 
31/10/2022 Proactive 65 287 401,494 
30/11/2022 Proactive 62 289 398,919 
31/12/2022 Proactive 64 277 384,103 

 
Table 2. Incidents and Regulatory Compliance  

Year Maintenance Strategy Safety Incidents 
Regulatory Compliance 

Violations 

2017 Reactive 9 4 
2018 Reactive 8 4 
2019 Reactive 10 5 
2020 Proactive 6 2 
2021 Proactive 4 1 
2022 Proactive 5 1 

 
Table 3. Total Power Output 

Date Maintenance Strategy Total Power Output [MWh] 

31/01/2017 Reactive 110,300 
28/02/2017 Reactive 109,500 
31/03/2017 Reactive 111,000 
30/04/2017 Reactive 110,900 
31/05/2017 Reactive 111,300 
30/06/2017 Reactive 110,000 
31/07/2017 Reactive 108,900 
31/08/2017 Reactive 109,100 
30/09/2017 Reactive 110,000 
31/10/2017 Reactive 110,200 
30/11/2017 Reactive 109,800 
31/12/2017 Reactive 110,000 
31/01/2018 Reactive 109,800 
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Date Maintenance Strategy Total Power Output [MWh] 

28/02/2018 Reactive 111,100 
31/03/2018 Reactive 110,000 
30/04/2018 Reactive 108,900 
31/05/2018 Reactive 110,900 
30/06/2018 Reactive 111,200 
31/07/2018 Reactive 109,800 
31/08/2018 Reactive 110,000 
30/09/2018 Reactive 110,600 
31/10/2018 Reactive 109,900 
30/11/2018 Reactive 109,700 
31/12/2018 Reactive 110,000 
31/01/2019 Reactive 109,900 
28/02/2019 Reactive 109,200 
31/03/2019 Reactive 110,000 
30/04/2019 Reactive 109,800 
31/05/2019 Reactive 111,100 
30/06/2019 Reactive 110,000 
31/07/2019 Reactive 109,900 
31/08/2019 Reactive 110,900 
30/09/2019 Reactive 111,000 
31/10/2019 Reactive 110,900 
30/11/2019 Reactive 111,200 
31/12/2019 Reactive 109,900 
31/01/2020 Proactive 112,000 
29/02/2020 Proactive 112,100 
31/03/2020 Proactive 112,300 
30/04/2020 Proactive 112,900 
31/05/2020 Proactive 114,200 
30/06/2020 Proactive 115,000 
31/07/2020 Proactive 115,600 
31/08/2020 Proactive 115,300 
30/09/2020 Proactive 115,000 
31/10/2020 Proactive 116,100 
30/11/2020 Proactive 116,200 
31/12/2020 Proactive 115,900 
31/01/2021 Proactive 115,800 
28/02/2021 Proactive 115,400 
31/03/2021 Proactive 115,600 
30/04/2021 Proactive 115,300 
31/05/2021 Proactive 115,000 
30/06/2021 Proactive 114,200 
31/07/2021 Proactive 114,900 
31/08/2021 Proactive 115,100 
30/09/2021 Proactive 115,600 
31/10/2021 Proactive 115,000 
30/11/2021 Proactive 115,400 
31/12/2021 Proactive 115,200 
31/01/2022 Proactive 115,000 
28/02/2022 Proactive 114,900 
31/03/2022 Proactive 115,800 
30/04/2022 Proactive 115,400 
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Date Maintenance Strategy Total Power Output [MWh] 

31/05/2022 Proactive 115,600 
30/06/2022 Proactive 115,800 
31/07/2022 Proactive 116,100 
31/08/2022 Proactive 114,900 
30/09/2022 Proactive 115,300 
31/10/2022 Proactive 115,600 
30/11/2022 Proactive 116,300 
31/12/2022 Proactive 116,300 

 
Table 4. Capital Expenditure 

Date 
Maintenance 

Strategy 

Capital Expenditure on Replacements and 

Repairs [JOD/Unit] 

30/06/2017 Reactive 500,000 
31/12/2017 Reactive 510,000 
30/06/2018 Reactive 495,000 
31/12/2018 Reactive 510,000 
30/06/2019 Reactive 520,000 
31/12/2019 Reactive 515,000 
30/06/2020 Proactive 500,000 
31/12/2020 Proactive 495,000 
30/06/2021 Proactive 490,000 
31/12/2021 Proactive 484,000 
30/06/2022 Proactive 480,000 
31/12/2022 Proactive 472,000 

 
Table 5. Training Cost and Overall Cost 

Year 
Maintenance 

Strategy 

investment costs of staff 

training [JOD] 

Overall Cost of Power Plant 

Operations [JOD] 

2017 Reactive 33,000 2,140,000 
2018 Reactive 35,500 2,050,000 
2019 Reactive 29,000 2,120,000 
2020 Proactive 75,000 1,950,000 
2021 Proactive 79,000 1,800,000 
2022 Proactive 86,000 1,780,000 

 

 
Fig. 1: Curve of Equipment Breakdowns 
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Fig. 2: Curve of downtime duration 

 

 
Fig. 3: Curve of maintenance costs 

 

 
Fig. 4: Curve of safety incidents 
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Fig. 5: Curve of total power output 

 

 
Fig. 6: Curve of capital expenditure 

 

 
Fig. 7: Curve of investment costs of staff training 
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Fig. 8: Curve of overall cost of power plant 
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