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Maintenance management is a structured process put in place to ensure that a companys assets function efficiently. Find out more!Maintenance management is one of those aspects related to the management of a company that are usually neglected. In fact, they are of fundamental importance to ensure the maximum operational efficiency of the
equipment and ensuring maximum efficiency in the production process.In this article we analyze in depth the meaning of maintenance management by discovering together what are the types, objectives and potential of this important process.Before we begin, it is useful to underline how maintenance management has evolved considerably in recent
years. It has become a fully automated procedure, thanks to the use of CMMS (Computerized Maintenance Management System) systems. These systems have the ability to simplify and optimize any operation related to maintenance management.Rely on a professional and intuitive Facility Management Softwareto start experiencing the potential of
these systems right away. It turns more complex maintenance schedules into much simpler, more enjoyable, more effective and more productive tasks.What is Maintenance Management?The expression maintenance management refers to the process that has the purpose of planning, scheduling and managing maintenance activities. It relates to the
capital goods and assets of a company, controlling the time and costs of intervention and ensuring maximum efficiency in terms of operations and productivity.Proper maintenance management involves the combination of several factors (including advanced software systems, best practices and qualified personnel). This ensures that everything within
the production system is working as expected, avoiding wasted time and resources due to sudden failures or unplanned downtime.Maintenance management programs are highly customizable and there is no one-size-fits for all solutions. In fact, every company that owns tangible assets has a specific maintenance management plan, designed to meet
its needs and aimed at achieving some essential objectives. Well see more in the article later on.Why is maintenance management important?Maintenance has a direct impact on an organizations long-term success. Resources and facilities that are inadequately maintained suffer frequent failures that can cause unexpected outages and serious losses
in productivity and efficiency.When carried out correctly, maintenance management helps keep resources in optimal operating condition. It also reduces chain effects caused by continuous malfunctions and unplanned downtime. A truly effective maintenance management program certainly helps to improve the reliability and availability of equipment.
It also helps stabilize production with a consequent reduction in costs and a generalized increase in profitability, quality and safety. Plant inspection-maintenance managementWhat are the Different Types of Maintenance Management?The maintenance management approach can be reactive, if the interventions are performed to correct a fault after it
has occurred, or proactive, if a series of strategies are implemented to prevent errors and malfunctions before they turn into more serious problems to be solved later.The proposed approaches are both valid and are often used in combination with each other. Of course each of these involve a different investment in terms of implementation time and
costs. It is therefore up to the organization to choose which method to use according to its needs.With reactive maintenance theres no need to perform any intervention until a fault occurs and technicians are called upon to restore normal operating conditions as soon as possible. This type of maintenance can be used for assets that play a secondary
role, for instance, for equipment that, in case of failure, doesnt involve a complete suspension of the production cycle.Unlike corrective maintenance, the proactive approach seeks to prevent errors and failures by detecting signs of wear and tear in equipment and intervening in advance with small repairs. The types of maintenance commonly
associated with the proactive method are as follows:preventive maintenance: aims to solve small problems before they turn into failures, with regular and scheduled operations such as cleaning, lubrication, calibration, replacement, etc.;condition-based maintenance: involves the use of sensors and intelligent technologies to monitor operating
conditions of assets and allow the maintenance team to adopt the most appropriate solutions;predictive maintenance: combines condition-based maintenance with machine learning systems and other computer technologies to monitor equipment failure rates (MTBF, MTTF, MTTR) and therefore predict when future failures will occur;prescriptive
maintenance: takes predictive maintenance to the next level because, in addition to predicting faults, it also allows self-diagnosis and suggests the best course of action for technicians to take. Types of maintenance managementWhat are the objectives of maintenance management?Regardless of the field of application, in any plant system subject to
management, the different forms of maintenance management share similar objectives which can be summarized as follows:minimize breakdowns and unplanned downtime;extension of the useful life of assets;efficient allocation of resources;accurate planning of maintenance interventions;cost control and budgeting;development of automated
standards and procedures;compliance with standards and industry regulations;increased worker safety;improvement of the quality of the final product.The essential tools to keep every aspect of maintenance management under controlMaintenance management processes can be extremely complex: for this reason it becomes important to be helped by
advanced software systems, specifically designed to simplify the various activities.CMMS systems allow you to collect, store, and organize all information related to the maintenance of a company in a centralized database. They are able to produce detailed reports that help keep every aspect of maintenance management under control.A robust CMMS
system offers the ability to:avoid manual data tracking;monitor resource performance;plan preventive and predictive maintenance;make more informed decisions;automatically update work orders;improve communication between stakeholders;maintenance activities;improve inventory management.Discover all the potential that a municipal asset
management softwareis able to offer and start implementing your personal maintenance management program in an efficient, professional and intuitive system that helps you improve and simplify the management of the different activities. About ATL Maintenance Who We Are Established in 1990, ATL Maintenance has been a trusted provider of
comprehensive environmental solutions for over three decades. From Janitorial & Custodial to pest control, external faade cleaning and beyond, we offer a wide range of services to meet the diverse needs of our clients.At ATL Maintenance, we pride ourselves on our commitment to excellence in everything we do. Our extensive list of accreditations
serves as a testament to our dedication to maintaining the highest standards of quality and professionalism in the industry.We believe in delivering results that exceed expectations while upholding the highest standards of professionalism. Our team is dedicated to providing exceptional service and building long-lasting relationships with our clients
based on trust, integrity and reliability. Choose ATL Maintenance for all your environmental service needs and experience the difference that commitment to excellence and professionalism can make. Contact us today to learn more about our services and how we can partner with you to achieve your environmental goals. LEARN MORE Our Core
Values In industrial settings, maintenance isnt just a checkbox, its essential for keeping operations running smoothly, avoiding costly breakdowns, and extending the lifespan of critical equipment. When I look at maintenance, Im not only thinking about repairs but also the proactive steps that keep machinery and facilities performing at their best. In
this article, Ill dig into what maintenance really means, dive into the various types like preventive and predictive maintenance, and share practical examples from across industries.Whether youre new to maintenance or looking to refine your current approach, this guide will equip you with insights to optimize equipment, manage costs, and maintain a
safer work environment. Key TakeawaysMaintenance combines proactive and reactive actions to keep machinery, facilities, and equipment running efficiently and safely.Different types of maintenance, like preventive, predictive, and condition-based, each address specific needs and help prevent costly breakdowns.Industrial maintenance includes
routine tasks like inspections, repairs, and part replacements, tailored to each industrys demands.Common challenges such as budget constraints and unexpected failures can be managed with proper planning and technology.A well-rounded maintenance strategy minimizes downtime, extends equipment lifespan, and boosts workplace safety and
productivity. What Is Maintenance?When I talk about maintenance, Im referring to more than just repairs. Its the foundation of reliable, uninterrupted operations. Maintenance includes both proactive and reactive actions that ensure machinery, equipment, and infrastructure are operating at their best. This could mean anything from regular
inspections and minor tweaks to full-scale repairs or overhauls, all aimed at keeping everything running smoothly.Maintenance can take many forms and each approach has unique benefits, but together, they help reduce unexpected downtime, support a safe work environment, and keep operations as efficient as possible.Importance of Maintenance in
Industrial SettingsIn any industrial setting, maintenance is key to keeping productivity high and ensuring worker safety. A single equipment failure doesnt just slow down production, it can lead to costly downtime and, in some cases, serious safety risks. Thats why I see maintenance as an essential investment, not just in equipment longevity but in the
entire operations reliability.Industrial operations rely on heavy-duty machinery that faces constant wear from daily use, environmental factors, and sometimes harsh conditions. Regular maintenance allows you to catch potential issues early, preventing them from turning into major breakdowns and extending the lifespan of costly equipment. Plus,
thorough maintenance helps meet safety and regulatory standards, reducing workplace hazards and ensuring compliance with OSHA standards. What Does Basic Maintenance Include?When I talk about basic maintenance, Im referring to the foundational tasks that keep machinery and facilities operating smoothly day-to-day. These tasks may not
seem complex, but theyre essential to preserving equipment health, preventing costly breakdowns, and ensuring that minor issues dont escalate into major problems. Basic maintenance includes regular activities like cleaning, inspecting, lubricating, and performing small repairs, all of which contribute to an efficient, safe, and reliable operation.For
example, cleaning is one of the most straightforward yet critical parts of basic maintenance. Dust, dirt, and debris can build up over time, clogging vents or accumulating on moving parts, which can lead to overheating or increased wear. By routinely cleaning machinery, I help prevent blockages and reduce the chance of premature equipment failure.
Lubrication is equally essential; when moving parts arent properly lubricated, friction increases, which leads to wear and tear, reduces efficiency, and eventually shortens equipment lifespan.Routine inspections are another pillar of basic maintenance. By checking for loose bolts, unusual vibrations, or minor leaks, I can spot early warning signs of
potential issues. Regular inspections give you insight into the equipments overall health, allowing you to address small problems before they require extensive, and expensive, repairs.Minor repairs also fall under basic maintenance. If a small part shows signs of wear, replacing it promptly can keep the entire machine from breaking down. A worn-out
belt, for example, is a quick fix but, if ignored, could snap and halt operations at a critical time.In my experience, these basic maintenance tasks may seem simple, but theyre the backbone of a solid maintenance program. Without them, larger, more complex maintenance strategies cant function as effectively. By consistently performing these
foundational tasks, you can set up your equipment, and your team, for smoother, more predictable operations and fewer interruptions. Main Types of MaintenanceUnderstanding the main types of maintenance is essential for creating a balanced strategy that optimizes reliability and cost-effectiveness. Each type serves a specific purpose and, when
applied correctly, supports efficient operations, minimizes downtime, and helps prevent costly disruptions. Lets dive into the primary maintenance types that every industrial setting should consider.Reactive MaintenanceReactive maintenance, also known as run-to-failure maintenance, is all about fixing equipment only after it breaks down. While it
may sound counterintuitive, reactive maintenance can sometimes be the most practical option, especially for non-essential equipment or low-cost assets. For instance, if a piece of machinery is inexpensive to replace or doesnt play a critical role in production, it might make more sense to handle repairs only when issues arise.However, relying solely
on reactive maintenance isnt ideal for most industrial settings. Unexpected breakdowns often lead to prolonged downtime, disrupt productivity, and may even create safety risks. Thats why reactive maintenance is generally used sparingly, reserved for assets where occasional failure wont impact overall operations.Preventive MaintenancePreventive
maintenance is a proactive approach that involves regular servicing to prevent equipment breakdowns and extend its lifespan. With preventive maintenance, youre not waiting for issues to occur, instead, youre scheduling routine inspections, cleanings, and minor repairs based on a set timeline. This makes it a highly effective way to maintain
equipment reliability, especially for critical machinery where even a brief period of downtime can result in significant losses.Preventive maintenance tasks can include activities like oil changes, part replacements, and in-depth equipment inspections. By staying on top of these scheduled tasks, you can avoid unexpected failures and keep your
equipment in peak condition. It also minimizes wear and tear, reduces the need for emergency repairs, and can contribute to a safer work environment by identifying and addressing potential hazards before they escalate.Predictive MaintenancePredictive maintenance leverages data and advanced monitoring technology to predict when equipment
will need servicing. Using real-time data from sensors and monitoring tools, predictive maintenance allows you to analyze performance indicators like vibration, temperature, and oil quality, which helps you identify early warning signs of wear or malfunction.This approach is particularly beneficial for high-value assets, where unexpected downtime
can lead to costly production losses. By addressing maintenance only when specific indicators suggest its necessary, predictive maintenance minimizes waste and maximizes equipment lifespan. Although predictive maintenance requires an upfront investment in technology, the long-term savings and operational efficiency can be substantial, as it
allows you to focus maintenance efforts precisely where and when theyre needed.Condition-Based MaintenanceCondition-based maintenance (CBM) is similar to predictive maintenance but focuses directly on the equipments real-time condition rather than using data trends to forecast future issues. With condition-based maintenance, you perform
servicing only when certain indicators, like vibration, temperature, or pressure, exceed set thresholds. Essentially, CBM allows you to address equipment needs as they arise based on the specific conditions its operating under.Condition-based maintenance is especially valuable for machinery exposed to harsh environments or unpredictable usage
patterns. By basing maintenance on actual conditions, CBM can reduce unnecessary servicing, cut down on costs, and prevent unexpected breakdowns. This type of maintenance is highly adaptable, making it ideal for critical equipment that may be subjected to varying operational loads and conditions.Planned MaintenancePlanned maintenance takes
a structured approach by scheduling maintenance activities well in advance, often during downtime or low-production periods. This method helps avoid disruptions to regular operations while ensuring that equipment is consistently maintained. Planned maintenance can cover everything from routine inspections and cleanings to more extensive
repairs, organized in a way that keeps equipment ready for use without impacting production schedules.This approach is particularly beneficial for high-value machinery that requires frequent upkeep. By organizing maintenance activities ahead of time, planned maintenance allows you to streamline workflows and allocate resources more efficiently.
Its an ideal solution for companies looking for predictable maintenance costs and a reliable, structured schedule that minimizes surprises. 5 Examples of Maintenance Across IndustriesUnderstanding how maintenance works across various industries highlights its versatility and vital role in ensuring smooth operations. Each industry has specific
maintenance needs based on the machinery involved, operational demands, and safety standards. Here are five key examples of maintenance practices tailored to different sectors.Industrial Machinery Maintenance: In the manufacturing sector, industrial machinery maintenance is the backbone of productivity and efficiency. Regular tasks like
lubrication, part replacements, and machine calibrations are essential to keep equipment running without unexpected interruptions. For example, in an automotive assembly plant, preventive maintenance on conveyor belts and robotic arms helps avoid sudden breakdowns that could bring production to a halt.Facility Maintenance in Commercial
Buildings: Facility maintenance in commercial buildings is all about ensuring that essential systems, such as HVAC, lighting, plumbing, and elevators, are operational and reliable. Maintenance here includes routine inspections, filter replacements, and emergency repairs to create a comfortable, safe environment for occupants. In large office
complexes, for instance, regular HVAC maintenance is essential to maintain air quality and temperature, ensuring a productive environment for employees.Vehicle and Fleet Maintenance: In transportation-heavy industries like logistics or public transit, vehicle and fleet maintenance is non-negotiable. Regular servicing of engines, brakes, tires, and
other critical vehicle systems ensures safety and reliability on the road. A trucking company, for instance, might implement a preventive maintenance program that includes oil changes, tire inspections, and brake checks to keep its fleet operational and avoid breakdowns during routes.Equipment Maintenance in Healthcare Facilities: Healthcare
facilities demand precise and reliable equipment, making equipment maintenance in this sector absolutely essential. Medical devices like MRI machines, ventilators, and lab instruments require meticulous calibration, regular software updates, and frequent inspections to meet strict health and safety standards. For example, hospitals conduct weekly
checks on life-support systems and other critical devices to ensure theyre always ready for use.IT and Data Center Maintenance: In our digital age, IT and data centers are the backbone of countless businesses, making data center maintenance crucial for seamless operation. Maintenance here involves monitoring servers, cooling systems, and backup
power supplies to ensure uptime and prevent data loss. For instance, a financial institutions data center might regularly service cooling systems and backup generators to avoid overheating, ensuring secure and continuous access to critical data. Common Maintenance Challenges and How to Overcome ThemMaintenance is crucial, but its not without
its hurdles. From budget constraints to unexpected breakdowns, each challenge demands a strategic approach to ensure efficient, uninterrupted operations. Here are some of the most common maintenance challenges and practical ways to tackle them effectively.Lack of Trained PersonnelOne of the biggest challenges in maintenance is finding and
keeping skilled personnel who understand the intricacies of machinery and systems. A shortage of qualified technicians can lead to delays in repairs, increase the risk of breakdowns, and limit the effectiveness of maintenance efforts.To overcome this, investing in ongoing training programs is essential. By keeping staff updated on the latest
techniques and tools, you equip them with the skills they need to handle complex machinery. Partnering with technical schools or offering apprenticeships can also bring in fresh talent, helping to close the skills gap and build a more knowledgeable maintenance team.Budget ConstraintsBudget limitations are a common issue, with maintenance often
competing for funds against other operational priorities. Tight budgets can tempt companies to cut back on preventive tasks, which may save costs initially but often leads to costly repairs and unplanned downtime later.To manage budget constraints, its essential to prioritize maintenance tasks by criticality. Implementing a predictive maintenance
strategy allows you to allocate resources efficiently, focusing efforts on high-risk equipment where issues are most likely to occur. This targeted approach can help reduce unnecessary expenses and prevent larger breakdowns, ultimately optimizing both budget and maintenance efficiency.Unexpected Equipment FailuresNo matter how well a
maintenance plan is executed, unexpected failures can still disrupt operations. These unexpected breakdowns often lead to costly downtime and can derail production schedules, particularly for critical equipment.One way to minimize unexpected failures is by adopting predictive maintenance, which uses real-time data to detect early warning signs
before issues escalate. Additionally, maintaining an inventory of essential spare parts can reduce downtime significantly, allowing for quick repairs without waiting for replacement parts to arrive. By combining predictive strategies with prepared inventories, you can reduce both the frequency and impact of sudden failures.Inefficient Maintenance
SchedulingWhen maintenance scheduling isnt well-planned, it can lead to overlapping tasks, missed inspections, and unnecessary resource conflicts. This inefficiency not only disrupts production but also drives up operational costs due to wasted time and resources.A Computerized Maintenance Management System (CMMS) can be invaluable for
optimizing maintenance schedules. With a CMMS, you can streamline task tracking, avoid overlaps, and ensure every maintenance activity is accounted for. These systems also provide data insights, which help in refining schedules over time to reduce costs and improve maintenance workflows.Compliance with Safety and Environmental
StandardsMeeting regulatory standards for safety and environmental impact is a priority in industrial maintenance. Failure to comply can lead to fines, legal issues, and increased risks for workers, making compliance both a practical and ethical responsibility.To stay compliant, its crucial to maintain a proactive compliance program that includes
routine inspections, thorough documentation, and regular training. Preventive maintenance aligned with compliance requirements and periodic audits can help keep your team informed, maintain workplace safety, and ensure regulatory adherence. By embedding compliance into your maintenance program, you create a safer, more reliable
environment while avoiding penalties. FAQs on MaintenanceDoes maintenance mean fixing?Maintenance goes beyond just fixing issues; it includes a range of proactive measures, like regular inspections, cleanings, and servicing, that keep equipment in optimal working condition. While repairs are part of maintenance, the main goal is to prevent
breakdowns and ensure everything runs smoothly.What is maintenance also known as?Maintenance is often referred to as upkeep, servicing, or repair, depending on the specific activities involved. Each of these terms emphasizes slightly different aspects of maintaining equipment, but they all share the goal of keeping assets in good working
order.What does "basic maintenance" mean?Basic maintenance involves essential tasks that keep equipment in reliable shape, such as cleaning, lubricating moving parts, and making minor repairs. These routine tasks help prevent small issues from becoming larger, more expensive problems. By consistently performing basic maintenance, you can
improve equipment performance and reduce the likelihood of unexpected failures.What is the difference between upkeep and maintenance?Upkeep generally refers to the regular care needed to keep something in good condition, focusing on everyday tasks that prevent wear. Maintenance, on the other hand, encompasses upkeep along with more
involved actions, like repairs or replacements, to address any issues as they arise. TRADESAFE provides premium industrial safety equipment, such as Lockout Tagout Devices, Eyewash Stations, Workplace Safety Signs, and more; precision-engineered and trusted by professionals to offer unmatched performance in ensuring workplace safety.
Maintaining a device in working condition"Repair" and "repairman" redirect here. For home repair, see Home repair.For the Wikipedia administrative page, see Wikipedia:Maintenance.For other topics about maintenance, see Maintenance (disambiguation).A tractor being mechanically repaired in Werneuchen, 1966Field repair of aircraft engine
(19151916)The technical meaning of maintenance involves functional checks, servicing, repairing or replacing of necessary devices, equipment, machinery, building infrastructure and supporting utilities in industrial, business, and residential installations.[1][2] Terms such as "predictive" or "planned" maintenance describe various cost-effective
practices aimed at keeping equipment operational; these activities occur either before[3] or after a potential failure.Maintenance functions can be defined as maintenance, repair and overhaul (MRO), and MRO is also used for maintenance, repair and operations.[4] Over time, the terminology of maintenance and MRO has begun to become
standardized. The United States Department of Defense uses the following definitions:[5]Any activitysuch as tests, measurements, replacements, adjustments, and repairsintended to retain or restore a functional unit in or to a specified state in which the unit can perform its required functions.[5]All action taken to retain material in a serviceable
condition or to restore it to serviceability. It includes inspections, testing, servicing, classification as to serviceability, repair, rebuilding, and reclamation.[5]All supply and repair action taken to keep a force in condition to carry out its mission.[5]The routine recurring work required to keep a facility (plant, building, structure, ground facility, utility
system, or other real property) in such condition that it may be continuously used, at its original or designed capacity and efficiency for its intended purpose.[5]Maintenance is strictly connected to the utilization stage of the product or technical system, in which the concept of maintainability must be included. In this scenario, maintainability is
considered as the ability of an item, under stated conditions of use, to be retained in or restored to a state in which it can perform its required functions, using prescribed procedures and resources.[6]In some domains like aircraft maintenance, terms maintenance, repair and overhaul[7] also include inspection, rebuilding, alteration and the supply of
spare parts, accessories, raw materials, adhesives, sealants, coatings and consumables for aircraft maintenance at the utilization stage. In international civil aviation maintenance means: The performance of tasks required to ensure the continuing airworthiness of an aircraft, including any one or combination of overhaul, inspection, replacement,
defect rectification, and the embodiment of a modification or a repair.[8]This definition covers all activities for which aviation regulations require issuance of a maintenance release document (aircraft certificate of return to service CRS).Road repairThe marine and air transportation,[9] offshore structures,[10] industrial plant and facility management
industries depend on maintenance, repair and overhaul (MRO) including scheduled or preventive paint maintenance programmes to maintain and restore coatings applied to steel in environments subject to attack from erosion, corrosion and environmental pollution.[10]The basic types of maintenance falling under MRO include:Preventive
maintenance, where equipment is checked and serviced in a planned manner (in a scheduled points in time or continuously)Corrective maintenance, where equipment is repaired or replaced after wear, malfunction or break downReinforcement[11]Architectural conservation employs MRO to preserve, rehabilitate, restore, or reconstruct historical
structures with stone, brick, glass, metal, and wood which match the original constituent materials where possible, or with suitable polymer technologies when not.[12]C-130] Hercules preventive cleaning at Keesler Air Force Base, Mississippi after a period of operation over the Gulf of Mexico (salt and moisture which lead to active corrosion require
regular cleaning)Preventive maintenance (PM) is "a routine for periodically inspecting" with the goal of "noticing small problems and fixing them before major ones develop."[13] Ideally, "nothing breaks down."[14]The main goal behind PM is for the equipment to make it from one planned service to the next planned service without any failures
caused by fatigue, extreme fluctuation in temperature(such as heat waves[15]) during seasonal changes, neglect, or normal wear (preventable items), which Planned Maintenance and Condition Based Maintenance help to achieve by replacing worn components before they actually fail. Maintenance activities include partial or complete overhauls at
specified periods, oil changes, lubrication, minor adjustments, and so on. In addition, workers can record equipment deterioration so they know to replace or repair worn parts before they cause system failure.The New York Times gave an example of "machinery that is not lubricated on schedule" that functions "until a bearing burns out." Preventive
maintenance contracts are generally a fixed cost, whereas improper maintenance introduces a variable cost: replacement of major equipment.[13]Main objective of PM are:Enhance capital equipment productive life.Reduce critical equipment breakdown.Minimize production loss due to equipment failures.Preventive maintenance or preventative[16]
maintenance (PM) has the following meanings:The care and servicing by personnel for the purpose of maintaining equipment in satisfactory operating condition by providing for systematic inspection, detection, and correction of incipient failures either before they occur or before they develop into major defects.The work carried out on equipment in
order to avoid its breakdown or malfunction. It is a regular and routine action taken on equipment in order to prevent its breakdown.[17]Maintenance, including tests, measurements, adjustments, parts replacement, and cleaning, performed specifically to prevent faults from occurring.Other terms and abbreviations related to PM are:scheduled
maintenance[18]planned maintenance,[19] which may include scheduled downtime for equipment replacementplanned preventive maintenance (PPM) is another name for PM[20]breakdown maintenance:[20] fixing things only when they break. This is also known as "a reactive maintenance strategy"[21] and may involve "consequential damage."
[22]"Routine maintenance" redirects here. For the album by Aaron West and the Roaring Twenties, see Routine Maintenance (album).Planned preventive maintenance (PPM), more commonly referred to as simply planned maintenance (PM) or scheduled maintenance, is any variety of scheduled maintenance to an object or item of equipment.
Specifically, planned maintenance is a scheduled service visit carried out by a competent and suitable agent, to ensure that an item of equipment is operating correctly and to therefore avoid any unscheduled breakdown and downtime.[23]The key factor as to when and why this work is being done is timing, and involves a service, resource or facility
being unavailable.[18][19] By contrast, condition-based maintenance is not directly based on equipment age.Planned maintenance is preplanned, and can be date-based, based on equipment running hours, or on distance travelled.Parts that have scheduled maintenance at fixed intervals, usually due to wearout or a fixed shelf life, are sometimes
known as time-change interval, or TCI items.Main article: Predictive maintenancePredictive maintenance techniques are designed to help determine the condition of in-service equipment in order to estimate when maintenance should be performed. This approach promises cost savings over routine or time-based preventive maintenance, because
tasks are performed only when warranted. Thus, it is regarded as condition-based maintenance carried out as suggested by estimations of the degradation state of an item. The main promise of predictive maintenance is to allow convenient scheduling of corrective maintenance, and to prevent unexpected equipment failures.[3] This maintenance
strategy uses sensors to monitor key parameters within a machine or system, and uses this data in conjunction with analysed historical trends to continuously evaluate the system health and predict a breakdown before it happens.[24] This strategy allows maintenance to be performed more efficiently, since more up-to-date data is obtained about how
close the product is to failure.[25]Predictive replacement is the replacement of an item that is still functioning properly.[26] Usually it is a tax-benefit based [citation needed] replacement policy whereby expensive equipment or batches of individually inexpensive supply items are removed and donated on a predicted/fixed shelf life schedule. These
items are given to tax-exempt institutions.[27][citation needed]Condition-based maintenance (CBM), shortly described, is maintenance when need arises. Albeit chronologically much older, It is considered one section or practice inside the broader and newer predictive maintenance field, where new Al technologies and connectivity abilities are put to
action and where the acronym CBM is more often used to describe 'condition Based Monitoring' rather than the maintenance itself. CBM maintenance is performed after one or more indicators show that equipment is going to fail or that equipment performance is deteriorating.This concept is applicable to mission-critical systems that incorporate
active redundancy and fault reporting. It is also applicable to non-mission critical systems that lack redundancy and fault reporting.Condition-based maintenance was introduced to try to maintain the correct equipment at the right time. CBM is based on using real-time data to prioritize and optimize maintenance resources. Observing the state of the
system is known as condition monitoring. Such a system will determine the equipment's health, and act only when maintenance is actually necessary. Developments in recent years have allowed extensive instrumentation of equipment, and together with better tools for analyzing condition data, the maintenance personnel of today is more than ever
able to decide what is the right time to perform maintenance on some piece of equipment. Ideally, condition-based maintenance will allow the maintenance personnel to do only the right things, minimizing spare parts cost, system downtime and time spent on maintenance.Despite its usefulness of equipment, there are several challenges to the use of
CBM. First and most important of all, the initial cost of CBM can be high. It requires improved instrumentation of the equipment. Often the cost of sufficient instruments can be quite large, especially on equipment that is already installed. Wireless systems have reduced the initial cost. Therefore, it is important for the installer to decide the
importance of the investment before adding CBM to all equipment. A result of this cost is that the first generation of CBM in the oil and gas industry has only focused on vibration in heavy rotating equipment.Secondly, introducing CBM will invoke a major change in how maintenance is performed, and potentially to the whole maintenance organization
in a company. Organizational changes are in general difficult.Also, the technical side of it is not always as simple. Even if some types of equipment can easily be observed by measuring simple values such as vibration (displacement, velocity or acceleration), temperature or pressure, it is not trivial to turn this measured data into actionable knowledge
about the health of the equipment.As systems get more costly, and instrumentation and information systems tend to become cheaper and more reliable, CBM becomes an important tool for running a plant or factory in an optimal manner. Better operations will lead to lower production cost and lower use of resources. And lower use of resources may
be one of the most important differentiators in a future where environmental issues become more important by the day.Another scenario where value can be created is by monitoring the health of a car motor. Rather than changing parts at predefined intervals, the car itself can tell you when something needs to be changed based on cheap and simple
instrumentation.It is Department of Defense policy that condition-based maintenance (CBM) be "implemented to improve maintenance agility and responsiveness, increase operational availability, and reduce life cycle total ownership costs".[28]CBM has some advantages over planned maintenance:Improved system reliabilityDecreased maintenance
costsDecreased number of maintenance operations causes a reduction of human error influenceslIts disadvantages are:High installation costs, for minor equipment items often more than the value of the equipmentUnpredictable maintenance periods cause costs to be divided unequally.Increased number of parts (the CBM installation itself) that need
maintenance and checking.Today, due to its costs, CBM is not used for less important parts of machinery despite obvious advantages. However it can be found everywhere where increased safety is required, and in future will be applied even more widely.[29][30]Main article: Corrective maintenanceCorrective maintenance is a type of maintenance
used for equipment after equipment break down or malfunction is often most expensive not only can worn equipment damage other parts and cause multiple damage, but consequential repair and replacement costs and loss of revenues due to down time during overhaul can be significant. Rebuilding and resurfacing of equipment and infrastructure
damaged by erosion and corrosion as part of corrective or preventive maintenance programmes involves conventional processes such as welding and metal flame spraying, as well as engineered solutions with thermoset polymeric materials.[31]Look up repairor revamping in Wiktionary, the free dictionary.Active redundancy Design conceptAircraft
maintenance Performance of tasks which maintain an aircraft's airworthinessAircraft maintenance checks Periodic scheduled inspection performed on aircraft to keep it airworthyAuto maintenance Periodic maintenance of motor vehiclesPages displaying short descriptions of redirect targetsBicycle maintenanceBus garage Storage and maintenance
facilityDarning Sewing technique for repairing holesDepartment of Defense Dictionary of Military and Associated TermsDesign for repair Procedure and discipline in various fieldsPages displaying short descriptions of redirect targetsFault reporting Maintenance conceptlntelligent maintenance system System that uses collected data from
machinerysKludge Unmaintainable solutionLogistics centerMaintainability Ease of maintaining a functioning product or serviceMotive power depot Rail yard for cleaning, repairing and maintaining locomotivesOperational availability Measurement of the actual versus predicted uptime of a systemOperational maintenance Basic maintenance done by
operators of the equipmentPredictive maintenance Method to predict when equipment should be maintainedProduct lifecycle Duration of processing of products from inception, to engineering, design & manufacturePrognosticsRAMS Engineering characterization of a product or systemPages displaying short descriptions of redirect targetsReliability
centered maintenance Concept of maintenance planningPages displaying short descriptions of redirect targetsReliability engineering Sub-discipline of systems engineering that emphasizes dependabilityRepair shopRemanufacturing Rebuilding of product to original manufactured product using combo of reused and new partsRight to repair Legal
right and movementTotal productive maintenance Maintenance management methodologyValue-driven maintenance”™ "Defense Logistics Agency". DLA.mil. Retrieved 5 August 2016.” "European Federation of National Maintenance Societies". EFNMS.org. Retrieved 5 August 2016. All actions which have the objective of retaining or restoring an item
in or to a state in which it can perform its required function. These include the combination of all technical and corresponding administrative, managerial, and supervision actions.”™ a b Ken Staller. "Defining Preventive & Predictive Maintenance".”™ "MRO Definition". RF System Lab.” a b ¢ d e Federal Standard 1037C and from MIL-STD-188 and from
the Department of Defense Dictionary of Military and Associated Terms”™ "AAP-6 Glossary of terms and definitions". NATO Standardization Agency. North Atlantic Treaty Organization: 158.” United States Code of Federal Regulations Title 14, Part 43 Maintenance, Preventive Maintenance, Rebuilding, and Alteration™ Airworthiness Manual, Doc 9760
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doi:10.1109/TR.2010.2041972. S2CID34832834. Archived (PDF) from the original on 2016-08-18.Retrieved from " maintenance is done after a failure has occurred either as Deferred Corrective Maintenance or as Emergency Maintenance. In the rest of this article, I will discuss each of these different maintenance types in detail:Preventive
Maintenance vs Corrective MaintenanceAt the top level, I see maintenance being either preventive or corrective:When we do preventive maintenance we are doing a task before a failure has occurred. That task can be aimed at preventing a failure, minimising the consequence of the failure, or assessing the risk of the failure occurring.When we are
conducting corrective maintenance the failure has now occurred and we are basically reinstating equipment functionality. To be clear, corrective maintenance can be the result of a deliberate run-to-failure strategy.Preventive Maintenance (PM)Preventive maintenance, sometimes referred to as routine maintenance, can be defined as an equipment
maintenance strategy based on replacing, or restoring, an asset at a fixed interval regardless of its condition. Scheduled restoration tasks and replacement tasks are examples of preventive maintenance tasks. (source: Reliabilityweb)Time-Based Maintenance (TBM)When people talk about preventive maintenance (or preventative maintenance) they
usually refer to what is better described as Time Based Maintenance (TBM). Time-Based Maintenance is basically a type of maintenance that is done at a regular interval while the equipment is still functioning with the objective of preventing failure or reducing the likelihood of failure.Preventive maintenance can be time-based i.e. every week, every
month, or every three months. But preventive maintenance can also be based on usage e.g. every 150 cycles, every 10,000hrs, or like your car: service every 10,000km.Apart from the regular interval approach (time-based maintenance) there are also other maintenance types that fall within the category of preventive maintenance:Time-Based
Maintenance (TBM)Failure Finding Maintenance (FFM)Risk-Based Maintenance (RBM)Condition Based Maintenance (CBM)Predictive Maintenance (PDM)In the following paragraphs, I will explore each of these maintenance types in more detail including when you should consider using them.Risk-Based Maintenance (RBM)Risk-Based Maintenance
(RBM) is when you use a risk assessment methodology to assign your scarce maintenance resources to those assets that carry the most risk in case of a failure (remembering that risk = likelihood x consequence).As a result, equipment that has a higher risk and a very high consequence of failure would be subject to more frequent maintenance and
inspection. Low-risk equipment may be maintained at a much lower frequency and possibly with a much smaller scope of work.When you implement a Risk-Based Maintenance process effectively you should have reduced the total risk of failure across your plant in the most economical way.Risk-Based Maintenance is essentially preventive
maintenance where the frequency and scope of the maintenance activities are continuously optimised based on the findings from testing or inspection and a thorough risk assessment. Examples of Risk-Based Maintenance would be Risk-Based Inspection as applied to static equipment like vessels and piping or even pressure relief valves.Failure
Finding Maintenance (FFM)Failure Finding Maintenance tasks are aimed at detecting hidden failures typically associated with protective functions. Think pressure safety valves, trips transmitters, and the like. This type of equipment wont be required to function until something else has failed.That means that under normal operating conditions you
will not know whether this equipment is still functional i.e. the failure modes are hidden. And since these failures are hidden, youll need to find them before you are relying on that equipment to protect you.Simple really.Its important to realise that failure-finding maintenance tasks do not prevent failure but simply detect it. And once detected youll
have to repair the failure you found. Failure Finding Maintenance is conducted at fixed time intervals typically derived from legislationor risk-based approaches.Condition Based Maintenance (CBM)Most failure modes are not age-related. However, most failure modes do give some sort of warning that they are in the process of occurring or are about
to occur. If evidence can be found that something is in the early stages of failure, it may be possible to take action to prevent it from failing completely and/or to avoid the consequences of failure.Condition Based Maintenance as a strategy, therefore, looks for physical evidence that a failure is occurring or is about to occur. Thinking of CBM in this
way shows its broader applications outside condition monitoring techniques often only associated with rotating equipment.An important concept within Condition Based Maintenance is the P-F curve shown in the figure below:The curve shows that as a failure starts manifesting, the equipment deteriorates to the point at which it can possibly be
detected (point P). If the failure is not detected and mitigated, it continues until a functional failure occurs (point F). The time range between P and F, commonly called the P-F interval, is the window of opportunity during which an inspection can possibly detect the imminent failure and give you time to address it.It is important to realise that CBM as
a maintenance strategy does not reduce the likelihood of a failure occurring through life-renewal, but instead is aimed at intervening before the failure occurs, on the premise that this is more economical and should have less of an impact on availability.In other words: condition monitoring does not fix machines and condition monitoring does not stop
failures. Condition monitoring only lets you find problems before they become a failure.A common rule of thumb is that the interval between CBM tasks should be one-half or one-third of the P-F interval. How much more effective condition-based maintenance is compared to breakdown maintenance depends on how long the P-F interval is. With plenty
of warning the rectification can be planned, materials and resources can be mobilised and breakdown prevented (though production is still stopped for the maintenance duration). When the P-F interval is only a few days the resulting organisational and workplace actions are much like a breakdown and the value of CBM is largely lost.For CBM to be
effective as one of your maintenance strategies, early intervention is essential. This requires an efficient and effective process for data gathering, data analysis, decision making, and finally intervention.For failure modes where the P-F interval shows a large variability, condition monitoring is not an effective strategy.If youre interested to find out
more about how to best manage failure modes dont forget to check out my article Reliability Centered Maintenance 9 Principles of Modern Maintenance.Type of Maintenance PDFIf youve found this article helpful and would like to get your own PDF copy of the article and a supporting presentation that explains the different maintenance types and
when to use them simply click on the link below and leave your details:Predictive Maintenance (PDM)Up until recently when people spoke about Predictive Maintenance (PDM) this was essentially as a synonym for Condition Based Maintenance. But with the advent of Artificial Intelligence, much lower costs of equipment sensors (IIoT), and machine
learning there is clearly a difference appearing between Predictive Maintenance (PDM) and Condition Based Maintenance (CBM), at least in my view.I see Predictive Maintenance as an extension, a more advanced approach to CBM where we use potentially many process parameters gained from online sensors to determine if our equipment is moving
away from stable operating conditions and is heading towards failure. The central idea here is to predict when the failure is going to occur and then determine the appropriate time for maintenance intervention.There are a lot of (very large) companies actively moving into this space and it is certainly a fast-moving and exciting part of our discipline as
Maintenance & Reliability professionals. However, I do still believe that even the most advanced Predictive Maintenance approaches need to be underpinned by sound reliability principles and understanding. And I also believe that the use of Predictive Maintenance has been hyped up too much across the industry. In most cases it is little more than
Condition Based Maintenance, just marketed with a new buzzword.Corrective Maintenance (CM)A Run to Failure or Corrective Maintenance strategy only restores the function of an item after it has been allowed to fail. It is based on the assumption that the failure is acceptable (i.e. no significant impact on safety or the environment) and that
preventing failure is either not economical or not possible.Apart from being the outcome of a deliberate Run to Failure strategy Corrective Maintenance is also the result of unplanned failures which were not avoided through preventive maintenance.A run to failure strategy can effectively be used for general area lighting, smart process
instrumentation (without trip functionality) etc. where the consequence of failure is limited and would not necessitate a need for an urgent repair.When opting for corrective maintenance as a strategy it is essential to ensure that the failure modes under consideration do not have the potential to become Emergency Maintenance. You see if you adopt
run-to-failure for equipment that once it has failed must be restored immediately to have doomed your organisation to a reactive maintenance environment. A reactive maintenance environment is not where you want to be. It is more expensive, lessefficient, and less safe.So although a run-to-failure strategy can be a good option, make sure you decide
wisely.Deferred Corrective Maintenanceln the chart of maintenance types I broke corrective maintenance into two sub-types:Deferred Corrective MaintenanceEmergency MaintenanceAnd that was very deliberate because it is so essential that we absolutely minimize the amount of Emergency Maintenance we allow into our organisations. As I already
pointed out above Emergency Maintenance is expensive, various sources have suggested that Emergency Maintenance is 3 to 5 times as expensive as normal preventive maintenance.Emergency Maintenance typically leads to longer equipment outages and more production impact. And it is less safe. So when a corrective maintenance work request is
raised it is essential that you prioritise it properly to make sure that where possible you defer the work request and give your team the time to properly plan and schedule the work.If you want to read more about prioritisation of corrective maintenance have a look at the article You Will Fail Without Planning & Scheduling.Emergency Maintenance
(EM)Emergency Maintenance is corrective maintenance that is so urgent that it breaks into your Frozen Weekly Schedule (you do have one dont you?).It upsets your plans and schedules and typically throws everything into disarray. Some people thrive in this type of environment and often get heralded as heroes when theyve worked 16hrs non-stop to
get production back online. But when it comes to the Road to Reliability it is a dead end.So Emergency Maintenance is the one and only maintenance type that we really want to avoid as much as possible. In fact, World Class organisations ensure that less than 2% of their total maintenance is Emergency Maintenance. How much Emergency
Maintenance do you have?Maintenance Types: a comparisonThe table below shows a brief summary of:The different maintenance types;What type of tasks are involved;The objective of the task;and How the interval between the tasks is determined.An efficient and effective Preventive Maintenance Program will have a mix of all these different
maintenance strategies.Maintenance Type FAQIn the rest of the article, I want to answer some of the most Frequently Asked Questions (FAQ) I get from readers or email subscribers.Lets start with a classic:This is an interesting question and generally speaking unplanned corrective maintenance i.e. Emergency Maintenance is the most expensive to
conduct.This is because this type of maintenance does not go through the full maintenance planning & scheduling process because its so urgent and its simply planned on the fly. That means when you execute Emergency Maintenance you typically have very low efficiency with additional time wasted looking for materials, organising access to the
equipment, waiting on other trades etc.Another common issue with Emergency Maintenance is that often parts and services are expedited to arrive faster and increased costs are incurred to make that happen.Emergency Maintenance is typically at least 3 5 times as expensive as well-planned preventive maintenance.A frequently asked question is
what is breakdown maintenance and as its not in my explanation I thought Id just cover it here briefly. As far as I am concerned, breakdown maintenance is simply corrective maintenance and not another type of maintenance in itself. In the case of breakdown maintenance, youve had a failure and so now it needs to be fixed.And depending on the risk
associated with that breakdown it could be urgent or less urgent. But, in many peoples minds, breakdown maintenance is urgent maintenance, maintenance that needs to be done right now i.e. Emergency Maintenance. And if thats the case for you, you know what to do: get rid of it!I think I have covered this in the article, but as its such a frequently
asked question Ill just summarise the key differences here:Preventive maintenance covers multiple maintenance types that are used before a failure has occurred. Predictive maintenance is a form of preventive maintenance.When most people talk about preventive maintenance they really mean Time Based Maintenance which is a repair or
replacement on a fixed interval irrespective of the condition of the equipment. The interval can be time-based (days, weeks, or months) or usage-based (operating hours, cycles, or km).In my view, they are not the same. Planning refers back to the maintenance planning & scheduling process so planning maintenance is about preparing the
maintenance work so that is ready to execute. Whereas preventive maintenance is maintenance that has been identified to prevent or mitigate a failure mode.So in my view, Planned Maintenance is maintenance that has been through the planning process and is properly prepared with all job steps, labour, parts, and tools identified and organised.All
Preventive Maintenance should be Planned Maintenance as it has been identified upfront and there is no reason why it would not go through the normal maintenance planning & scheduling process.The opposite of Planned Maintenance is Unplanned Maintenance which has not properly been prepared and is planned on the plan as the job is done. This
is highly inefficient and something you should avoid at all cost. The only time you should be conducting unplanned maintenance is when you have a high-priority work request that comes in and is so urgent that you break into the Frozen Weekly Schedule to complete the work without going through the normal planning & scheduling process. I refer to



this as Emergency Maintenance.In general, prevention of a failure is simply a lot cheaper and safer than letting equipment fail. Plus, preventive maintenance would have much less impact on production than breakdown maintenance (i.e. running to failure).However, there are instances when a deliberate run-to-failure maintenance strategy is the right
thing to do. A good example would be something like general area lighting in an industrial plant where you will simply wait till you have a number of lights that have ailed and then you replace them. Trying to replace these lights before they fail would be a waste of money because we cannot accurately predict when lightbulbs will fail. And because the
consequence is low we can simply accept that general lighting is run to failure.Predictive Maintenance really is a type of Preventive Maintenance as they both see you conducting maintenance before the failure has occurred. The issue is though that most people think of the traditional Time-Based Maintenance when they talk about Preventive
Maintenance. So from that perspective which is better? Neither. You need to select the right maintenance type based on the failure mode youre trying to manage and its characteristics.If you have a failure mode that is random in nature you would want to opt for a condition-based or predictive maintenance task so that you can see the potential failure
coming closer and take action before the failure occurs.But, if you have a failure mode that is very clearly age-related or where a condition-based task is simply not economical then you would use a time-based maintenance task.Lube oil change out on a turbine with thousands of liters of oil is often best done on condition to ensure you get the
maximum life out of the oil. But, if you are only dealing with 50 liters of oil the time and effort it takes to sample the oil and analyse it probably means its not worth going condition-based and you simply change that oil out based on a fixed time or fixed number of running hours.No, reliability-centered maintenance is not a type of maintenance it is a
decision-making process, a methodology to develop or improve a preventive maintenance program that is both effective and efficient.Feel free to share the above Infographic on Maintenance Types on your site, all we ask is that you include an attribution to this page: There are different types of maintenance work, each designed for specific scenarios.
Knowing the differences between maintenance types helps people determine which ones are the most suitable for their purposes.Routine MaintenanceRoutine maintenance, also referred to as preventive maintenance, is implemented on a fixed schedule and typically includes activities such as inspecting, cleaning, washing, replacing, and checking. It
is typically performed in the downtime between shifts or on weekends to avoid affecting productivity goals.Planned MaintenanceWhere routine maintenance may happen on a daily, weekly, or monthly basis, planned maintenance may be scheduled once per year or as needed. This is because planned maintenance is more time-consuming, expensive,
and thoroughoften requiring the services of a specialist.Corrective Maintenancelf during your routine maintenance inspection of a car, you discover signs of severe wear and tear, you need to perform corrective maintenance. When computer or gauge readings for a machine show unusual, possibly hazardous anomalies, you need to perform corrective
maintenance. Corrective maintenance pertains to the repairs and replacements necessary to get an asset back up and running at full power and in optimal condition.Predictive MaintenancePredictive maintenance focuses on techniques used to determine the appropriate schedule for planned and corrective maintenance. Its primary goal is to predict,
through a variety of testing methods such as vibration analysis, when a machine will start experiencing severe wear and tear so corrective maintenance can be scheduled without affecting productivity goals.Benefits of Maintenanceln general, businesses benefit from good maintenance practices. However, several factors need to be considered before
you can determine if maintenance is helping your organization.Increase longevity of assets Having the patience and dedication to regularly inspect, clean, and care for an expensive asset helps operations maximize productivity and cut costs by preventing expensive repairs and replacements.Optimize asset performance A well-maintained asset
operates at maximum capacity, positively affecting business ROI through efficiency and consistency.Avoid unscheduled downtimes Unexpected breakdowns can cause significant problems for any business. Diligent maintenance can help businesses avoid unexpected outages, ensuring operations run smoothly and without any hiccups.Minimize costs
Most industrial machines used for business operations cost a small fortune, so it only makes sense to diligently maintain these assets to get the most out of them. Failure to implement good maintenance practices will lead to machine breakdowns, costing the business more money through avoidable repairs and replacements.Maintenance vs.
RepairMaintenance and repair work have the same goal, which is to keep your business running efficiently as designed. Simply put, the goal of maintenance is to make repairs unnecessary.From the time a business acquires an asset, they should already have a maintenance plan ready for implementation. Routine maintenance techniques like cleaning
and regular inspections are often done on a weekly, monthly, and sometimes even daily basis. Cleaning, monitoring, and inspecting can be done quickly and often at no cost while still contributing to an assets overall health and longevity.However, even with the best maintenance plan and personnel, the possibility of an unexpected machine breakdown
can never be eliminated. When this happens, businesses need to rely on swift repairs to get their assets back up and running ASAP, before losses become insurmountable.Cultivate a culture of excellence with our digital solutions that enhance efficiency, agility, and continuous improvement across all operations.Maintenance Practices Across
IndustriesGood maintenance programs benefit virtually all businesses across different industries; the only difference is how they apply maintenance techniques to achieve their business goals. Below is a list of how different industries apply maintenance practices to maximize their operations.AerospaceGood maintenance practices are crucial in the
aerospace industry since malfunctions can result in high-fatality disasters. Aircraft maintenance is also legally mandated in Title 14 of the Code of Federal Regulations (14 CFR). The Federal Aviation Administration (FAA) mandates the following maintenance inspection activities: 100-hour inspection, annual inspection, and progressive
inspection.Freight and LogisticsSometimes referred to as the transport industry, the freight and logistics industry is essential to the successful operation of many other industries since freight services are called upon to transport materials and tools needed for service and production. Some common maintenance practices in the freight and logistics
industry are fleet maintenance and scheduled ship maintenance.Computers and ITWith our increasing reliance on computers for both work and our personal lives, it is naturally in everyones best interest to maintain them and ensure that they are operating at optimal levels. Common computer maintenance processes include server maintenance and
IT risk assessments.AgricultureAgricultural activities rely heavily on equipment and industrial-grade chemicals to complete. Proper farm maintenance plays a crucial role in ensuring that workers are safe from work-related injuries and operations proceed without a hitch. Maintenance activities include equipment maintenance and facility
maintenance.Real EstateCommercial, residential, and industrial buildings require regular maintenance to retain their structural integrity and functionality, avoiding deterioration and eventual collapse. Below are some common maintenance techniques practiced in the real estate industry. Food and BeverageThe maintenance of food processing
machines, utensils, and facilities is the foundation upon which successful food companies and restaurants are built. Maintenance examples in this industry include kitchen maintenance and chiller maintenance.HospitalityTo achieve and maintain customer satisfaction and keep customers coming back, hotels and lodges need to keep their
establishments in pristine condition through diligent and consistent maintenance practices. This can be done through regular hotel maintenance, as well as HVAC maintenance, among other things.ManufacturingCompanies in the manufacturing industry utilize heavy-duty machinery for mass production. To prevent machine breakdowns that disrupt
operations, good machine maintenance protocols must be implementedmachine maintenance and factory maintenance are already a great start.RetailThere are multiple factors to be considered when coming up with a winning formula for a successful retail company. Selling high-quality products and having great customer service are some of the
more obvious elements. Consistent implementation of good store maintenance practices, however, is just as important in making sure your business operates at full capacity.Maintenance Training: Your Key to Building a Culture of SafetyBreak free from the limits of traditional face-to-face training. Thanks to the advancement of mobile training apps,
its now easier to create your maintenance training and make it available for your team anytime, anywhere, and on any device. Here, weve made a list of some maintenance training that is perfect for busy teams who need to stay on top of their safety game. Maintenance, a fundamental concept in various sectors, plays a pivotal role in ensuring the
smooth operation and longevity of devices, equipment, machinery, and building infrastructure across industrial, business, and residential installations. The technical meaning of maintenance contains all range of activities, including functional checks, servicing, repairs, and replacements. Over time, these processes have changed to include a variety of
economical techniques for maintaining equipment functionality, whether proactive or reactive to failures.Maintenance functions are broadly categorized into maintenance, repair, and overhaul (MRO), with standardized terminology gradually becoming the norm. The United States Department of Defense provides comprehensive definitions,
encompassing activities such as tests, measurements, replacements, adjustments, and repairs. Beyond simple repairs, maintenance also involves keeping materials functional or in a state that is appropriate for use. In terms of military applications, it includes supply and repair operations to keep forces in a condition that allows them to complete their
objective. The foundation of facility management is routine maintenance, which ensures that utilities, plants, buildings, and other facilities are always used to their full potential and efficiency. The concept of maintainability becomes essential when it comes to the stage of product or technological system utilization, which has an unbreakable
connection to maintenance. The ability of an item to be maintained or restored to a state where it can carry out its necessary functions, using recommended processes and resources, under given conditions is known as Maintainability. Maintenance, in a wider sense, is the work that is done to keep machines in the same shape and condition as when
they were first introduced. It is an active way to keep the machine in good shape throughout its entire life. Comprehending maintenance, with its multiple implications and uses, is crucial for industries trying to improve equipment reliability, reduce downtime, and ensure effective operations. Building construction and maintenance, covering service
facilities (water, gas, steam, heating, ventilating, A.C.). Specialized tasks like painting, plumbing, carpentry work, and fire-fighting equipment maintenance.Maintenance of machines, transport vehicles, material handling equipment, steam generators, boilers, compressors, and furnaces. Inclusion of lubrication practices as an integral part of
mechanical maintenance.Management of electrical equipment such as generators, transformers, switch gears, motors, telephone systems, and lighting. Inclusion of broader aspects like electrical installations, fans, meters, gauges, instruments, control panels, and battery charging.Definition and importance of maintaining components within a
computer system. Discussion on the critical nature of information system maintenance in the digital age.Reactive maintenance is a maintenance strategy in which no preventive measures are done to keep equipment operating as intended by its design. It is sometimes referred to as the Run it, till it breaks or Run to fail mode. Under this model,
equipment is only given attention and effort when it begins to show indications of failure, so that all maintenance seems to be unplanned.The replacement of a light bulb. Repairing a broken HVAC equipment rather than maintaining it. Repairing an HVAC unit once data from the unit shows that it is not performing effectively.Reactive maintenance is
often perceived as a cost-effective option in the short term. By addressing issues only when they arise, there is a reduction in upfront maintenance expenses. As maintenance activities are initiated in response to equipment failures, fewer staff members may be required for ongoing monitoring and routine check-ups.Increased Downtime Costs:
Unexpected equipment failures result in financial losses and interruptions to business, which lower production levels. Higher Labor Costs, Especially with Overtime: Overtime is frequently needed for urgent repairs, leading to tight labor budgets and may have an adverse effect on employee wellbeing. Elevated Repair or Replacement Expenses:
Equipment replacement or repair expenses can increase due to more extensive damage caused by delayed responses to problems. Potential Secondary Damage: Reactive techniques may increase overall repair costs by unintentionally damaging other machinery or processes. Inefficient Staff Resource Utilization: Reactive strategies frequently result in
the less-than-ideal utilization of staff resources since workers are assigned in a reactive rather than a proactive manner, which lowers overall productivity.Ignored routine inspections and basic maintenance can lead to reactive breakdowns by allowing minor problems to get worse.One factor that may cause breakdowns is a maintenance crew
members lack of experience. Reactive conditions can result in more significant damage if faults are not immediately addressed.Equipment stress and failure can arise from deviating from specified operating standards. Reactive reactions are frequently the result of procedures not being followed precisely as instructed.Failure to monitor and address
gradual deterioration is a common cause of breakdowns in reactive maintenance. Regular inspections are crucial to prevent unchecked wear and tear.Breakdowns can be traced back to inherent design weaknesses in equipment. Reactive approaches may highlight issues that could have been addressed during the design phase to enhance durability
and reliability. After unexpected equipment failures, reactive maintenance is performed. The terms emergency maintenance and breakdown maintenance sometimes overlap, and various organizations may classify them differently. However, lets examine these two main types: Emergency Maintenance: What are the objectives of emergency
maintenance? Emergency maintenance is a reactive approach that is initiated in reaction to unplanned failures in equipment or systems. This method addresses immediate issues even though it is expensiveusually three to five times more than preventive maintenance. Prioritizing requests for corrective maintenance work becomes crucial in order to
ensure appropriate scheduling and planning. The challenges that come with emergency maintenance include extended equipment outages, more impact on output, and higher risks to safety because of hurriedly performed corrective actions. To minimize the overall impact on operations, organizations must carefully prioritize work requests,
postponing non-urgent jobs to enable enough time for proper planning and scheduling. In the overall structure of equipment management, proper planning and priority are essential components in reducing the drawbacks of emergency maintenance and converting it into a more managed and effective procedure. What is a Run to Failure Maintenance
Strategy? Breakdown or Run-to-Failure Maintenance (RTF) The objective of a run-to-failure, or corrective maintenance, technique is to repair an item only after it has failed.Deliberate or unplanned, corrective maintenance is the response to malfunctions that may have been avoided with preventative maintenance. This method works under the
assumption that the failure is acceptable, wont significantly affect the environment or safety, and cant be prevented economically or technically. This approach works especially well in situations where there are not many consequences from failure and no immediate need for immediate repairs, such as in general area lighting or smart process
instrumentation without trip functionality. This strategy works well in scenarios where personnel and material costs are not crucial factors and equipment outages have little effect on output. When selecting Corrective Maintenance as a strategy, however, it is critical to ensure that the failure modes under consideration do not have the potential to
escalate into Emergency Maintenance. Selecting a run-to-failure strategy for machinery that needs to be restored right away following failure would lead to a reactive maintenance setting. It is more costly, inefficient, and unsafe to operate in this reactive environment. Though a run-to-failure plan may be a good one, its important to make wise
choices. Avoiding the traps of a reactive maintenance environment requires careful assessment of the possible outcomes and influence on overall operational efficiency. What is the planned maintenance system? Planned Maintenance The objective of planned maintenance is to minimize downtime and lower total maintenance costs while optimizing the
performance of industrial machinery. The objective of planned maintenance is to maximize efficiency while requiring the least amount of maintenance possible. This method uses a methodical approach in which every worker participates to improve output quality, increase uptime, and lower maintenance costs by continuously optimizing equipment
functioning. It includes putting predictive and preventative planned maintenance strategies into action, which improves the general dependability and efficiency of industrial machinery. The major goal is to create a proactive system that takes care of possible problems before they become more serious, guaranteeing smooth operations and economical
maintenance procedures. What is meaning preventive maintenance? Preventive Maintenance The definition of preventive maintenance is actions carried out according to a time- or machine-run schedule that identify, stop, or mitigate a systems or components degradation in order to maintain or increase its useful life by limiting degradation to an
acceptable level. What is the main objective of preventive maintenance? The Essence of Preventive Maintenance: Preventive maintenance is the foundation of scheduled maintenance, focusing early component identification, replacement, and repair to prevent failures. This strategy significantly decreases the possibility of large repairs and improves
the productivity and reliability of industrial machinery by taking proactive measures to fix minor problems. Planned maintenance aims for optimal equipment efficiency with a minimal impact on operations. Techniques for Preventive Maintenance: Periodic Reviews: Regular assessments of equipment performance and condition. Routine Lubrication:
Ensuring proper lubrication to reduce friction and wear. Calibrations: Adjusting equipment to maintain accuracy and optimal functionality. Inspections: Visual and data-driven inspections to identify potential issues. Automation with CMMS Software: Preventive maintenance tasks are made easier with the incorporation of a Computerized Maintenance
Management System (CMMS) software. By planning and monitoring maintenance tasks, this automated technique increases productivity and ensures that procedures and inspections are carried out on time. Costs of Preventative Maintenance Preventive Maintenance involves higher labor costs for scheduled equipment inspections. However, these
expenses are justified by the prevention of major repairs and the reduction in energy consumption from machines operating at peak efficiency. Outsourcing preventive maintenance services offers a cost-effective solution, providing specialized expertise without extensive in-house resources. Despite the initial labor expenses, the long-term benefits,
such as avoiding major repairs and energy savings, make Preventive Maintenance a financially sound strategy. Outsourcing further optimizes costs, ensuring a balanced approach to maintenance practices and budget considerations. Example of Preventive Maintenance in Action: Example: Conveyor Belt Maintenance In a manufacturing setting,
conveyor belt systems play a critical role in the efficient movement of materials throughout the production process. To ensure uninterrupted operation and prevent unexpected breakdowns, a proactive preventive maintenance approach is employed. What is preventive maintenance system examples? Preventive Maintenance Activities: Regular
Inspections: Scheduled inspections of conveyor belts are conducted at predetermined intervals. Belt Tension Checks: Ensuring the proper tension of the conveyor belt to prevent slippage or excessive wear. Cleaning and Lubrication: Removal of debris and application of appropriate lubricants to reduce friction and wear. Replacement of Worn
Components: Timely replacement of worn-out or damaged components such as rollers, bearings and splices. Benefits of Preventive Maintenance Cost Savings: Prevents major repairs, saving on extensive repair or replacement costs. Operational Continuity: Minimizes downtime by preventing unexpected breakdowns. Extended Lifecycle: Increases the
lifespan of equipment, reducing the need for frequent replacements. Optimized Performance: Ensures efficient operation and peak performance of equipment. Energy Cost Savings: Well-maintained equipment operates more efficiently, lowering energy costs. Safety and Compliance: Mitigates safety risks, ensures compliance with regulations, and
avoids legal issues. Enhanced Reliability: Reduces downtime, ensuring consistent production schedules. Asset Management: Optimizes inventory and ensures availability of spare parts for timely repairs. Improved Output Quality: Maintains consistent and high-quality output to meet customer expectations. Positive Reputation: Enhances the companys
reputation for reliability and professionalism in the industry What is predictive maintenance with example? Understanding Predictive Maintenance Utilizing measurements to identify early indicators of system degradation, predictive maintenance changes traditional methods of care and makes it possible to remove or manage causing stressors before
major deterioration takes place. Predictive maintenance is a data-driven, advanced technique that improves overall operating efficiency. In contrast with time-based preventive maintenance, predictive maintenance is based on the machines actual state. Predictive Maintenance Definition: Measuring the beginning of system degradation and the
present and future functional capability of components are essential elements of predictive maintenance. It deviates from preventive maintenance in that it uses real-time data instead of predetermined schedules. Data-Driven Approach: Predictive maintenance makes use of data from the equipment to map out possible machine breakdowns and
identify maintenance needs in a timely manner. Examples of Predictive Maintenance in Action: Temperature Alarms: As seen in data center server rooms, these alerts sound when machine temperatures depart from safe ranges, preventing hazardous overheating. Monitoring Engine Misfires: Engine sensors keep a watch out for misfires, sending out
alerts for prompt maintenance and ensuring maximum engine performance. Refrigeration Truck Sensors: To protect sensitive products, refrigeration trucks have internal temperature sensors that warn drivers when temperatures drop below permissible ranges. Benefits of Predictive Maintenance: Enhanced Product Quality: By resolving any problems
before they affect production, predictive maintenance improves the quality of the finished product. Decreased Catastrophic Failures: Prompt action reduces the possibility of catastrophic events, ensuring ongoing operational dependability. Enhanced Equipment Performance: Proactive maintenance based on real-time data is the key to achieving
optimal equipment performance. Improved Customer Satisfaction: By ensuring dependable and constant delivery of goods or services, predictive maintenance helps to increase customer satisfaction. While there may be higher setup costs for predictive infrastructure, the long-term benefits include: Cost Savings: Predictive maintenance saves money
by preventing major repairs and reducing energy consumption. Labor Reduction: Automation integrated into the predictive process can lead to a reduction in maintenance labor. Click here to know more about Difference between Predictive Maintenance and Preventive Maintenance What is reliability-centered maintenance? Reliability-Centered
Maintenance (RCM) Determining the maintenance needs of physical assets within their operational environment is the primary objective of the whole procedure known as reliability-centered maintenance, or RCM. RCM recognizes variations in equipment design, operation, and susceptibility to various degradation reasons in comparison with
traditional maintenance schedules. This strategy organizes maintenance programs by prioritizing and maximizing the use of limited human and financial resources. Reliability-Centered Maintenance (Proactive): Basic Philosophy: RCM (Proactive) utilizes predictive and preventive maintenance techniques, incorporating root cause failure analysis to
detect and pinpoint precise problems. This approach employs advanced installation and repair techniques, including potential equipment redesign or modification to proactively avoid or eliminate issues. Advantages: Efficiency: Can be the most efficient maintenance program. Cost Reduction: Lowers costs by eliminating unnecessary maintenance or
overhauls. Minimized Overhauls: Reduces the frequency of overhauls. Prevents Sudden Failures: Lowers the probability of sudden equipment failures. Focus on Critical Components: Allows for the focused maintenance of critical components. Increased Reliability: Enhances component reliability. Root Cause Analysis: Incorporates root cause analysis
for continuous improvement. Disadvantages: Startup Costs: May have significant startup costs, including training and equipment. Visibility of Savings: Potential savings might not be immediately evident to management. Basic Steps: Initiating Reliability-Centered Maintenance Master Equipment List: Develop a list identifying all equipment in the
facility. Prioritization: Prioritize components based on importance or criticality. Grouping: Assign components into logical groupings. Maintenance Activities: Determine maintenance activities using technical manuals, machinery history, root cause analysis, and engineering assessment. Assess Maintenance Staff: Consider the number of employees in
maintenance. Operations Personnel Tasks: Identify tasks that may be performed by operations maintenance personnel. Failure Mode Analysis: Analyze equipment failure modes and their impacts. Mitigation Strategies: Identify effective maintenance tasks or mitigation strategies. What is statistical based predictive maintenance? Statistical-Based
Predictive Maintenance Statistical-based predictive maintenance involves leveraging statistical models and data analysis to predict when equipment maintenance is needed. This method relies on historical data, patterns, and trends to forecast potential failures. By employing statistical algorithms, organizations can identify anomalies and deviations
from expected equipment behavior. This approach is particularly effective for detecting gradual degradation or wear-and-tear that might not be apparent through routine inspections. Statistical models can analyze large datasets, making it a powerful tool for predicting maintenance needs based on the equipments statistical behavior over time. What
are condition-based maintenance approaches? Condition-Based Predictive Maintenance: Condition-based predictive maintenance, on the other hand, relies on real-time data collected directly from the equipment during its operation. This approach involves using various sensors and monitoring devices to continuously assess the condition of the
equipment. By measuring factors such as vibration, temperature, pressure, and other relevant parameters, organizations can gain insights into the actual operating condition of the equipment. This real-time data allows for more accurate and timely predictions of potential issues, enabling proactive maintenance before a failure occurs. Condition-
based predictive maintenance is especially valuable for equipment with dynamic operating conditions, as it provides a more immediate and precise understanding of the equipments health. Comparing Statistical-Based vs. Condition-Based Predictive Maintenance FeatureStatistical-Based Predictive MaintenanceCondition-Based Predictive
MaintenanceData UtilizationMakes use of statistical models and historical data.Depends on data that is obtained in real time directly from the equipment.Timing of PredictionsEstimates maintenance requirements by using historical trends and patterns.Provides real-time information by forecasting maintenance requirements while the machinery is in
use.Detection FocusEffective for detecting gradual degradation and long-term trends.Particularly valuable for immediate insights into dynamic operating conditions.Data SourcesAnalyzes large datasets and historical records.Utilizes sensors and monitoring devices to assess current equipment conditions. Maintenance Types Comparison: Planned vs.
Unplanned Strategies This extended table provides a more detailed overview, including task type, objective, and interval, for Planned Maintenance (with subtypes) and Unplanned (Reactive) Maintenance (with subtypes). FeaturePlanned MaintenancePreventive MaintenancePredictive MaintenanceRCM (Reliability-Centered Maintenance)Unplanned
(Reactive) MaintenanceEmergency MaintenanceBreakdown MaintenanceTask TypeProactive and planned tasks based on schedules and insights.Scheduled preventive tasks addressing known issues or wear-and-tear.Predictive tasks based on real-time data and insights.Varied tasks based on equipment importance, degradation, and risk.Reactive tasks
initiated by failure occurrences.Immediate response tasks to critical failures.Task initiated post-failure for repairs.ObjectiveProactively ensure equipment reliability and prevent failures.Prevent potential issues and extend equipment lifespan.Predict and prevent failures based on data insights.Optimize maintenance for equipment criticality and
degradation mechanisms.Reactively address immediate safety or operational concerns.Urgently respond to safety-critical failures to mitigate risks.Address failures to restore normal operations.IntervalRegularly scheduled intervals based on equipment needs and historical data.Fixed intervals determined by manufacturer guidelines or past
performance.Dynamic intervals based on real-time equipment condition and predictive analysis.Variable intervals based on equipment criticality, degradation, and risk.No predefined interval, response is triggered by failure occurrences.Immediate response triggered by safety-critical failure occurrences.Immediate response post-failure for
repairs.Focus on Equipment ImportancePrioritizes critical equipment based on its importance to processes.Critical components are identified and scheduled for preventive tasks.Prioritizes equipment based on predictive insights and criticality.Recognizes varying importance of equipment and optimizes resources.Reactively addresses failures as they
occur, regardless of criticality.Immediate attention to failures impacting safety or critical processes.Reactive response to failures regardless of criticality.Resource OptimizationPrioritizes and optimizes both financial and personnel resources.Efficiently allocates resources for scheduled preventive tasks.Optimizes resources based on real-time insights
and equipment importance.Balances limited resources for optimal maintenance outcomes.Reactive response might result in inefficiencies and increased costs.Utilizes resources urgently to address safety-critical failures.Resource allocation after the failure has occurred.AdvantagesIimproved efficiency, reduced costs, and enhanced equipment
reliability. Regular upkeep prevents major failures, reducing overall maintenance costs.Timely maintenance based on real-time insights, enhancing reliability.Efficient maintenance program, reducing unnecessary tasks.Immediate response to critical failures, minimizing operational impact.Urgent response to safety-critical failures, ensuring
safety.Addressing failures post-occurrence for continued operations.Disadvantageslnitial setup costs may be significant. Savings potential may not be immediately evident.Regular scheduled tasks may lead to some unnecessary maintenance.Requires investments in technology and training. Savings potential might not be immediately visible.Initial
setup costs might be high, and potential savings may not be immediately visible.Reactive nature may result in higher costs, inefficiencies, and safety risks.Reactive approach may lead to higher operational costs. Choosing the Right Maintenance Strategy: A Comprehensive Guide Choosing the right maintenance strategy involves a careful evaluation of
various factors and considerations. Here are some steps and considerations to guide you in selecting the most appropriate strategy: Risk Assessment: Evaluate the potential risks associated with equipment failure. Consider the consequences in terms of safety, production loss, and financial impact. Cost Analysis: Compare the cost of potential
equipment failure with the cost of implementing different maintenance strategies. Assess the expenses related to reactive repairs, downtime, and lost production. Proactive vs. Reactive: If the cost of failure is greater than the cost of repairs, a reactive maintenance strategy may be suitable. If the cost of failure is higher, a proactive maintenance
strategy may be more beneficial. Impact on Production: Analyze the time it takes for maintenance to occur under different strategies. Consider the impact of maintenance on production schedules and overall efficiency. Customer Impact: Assess whether customers will be impacted by equipment failures. Consider the potential damage to the businesss
reputation and customer satisfaction. Combination of Strategies: Recognize that different equipment or systems may require different maintenance approaches. Implement a combination of strategies based on the nature and criticality of assets.Consider the lifecycle stage of the equipment. Proactive maintenance may be beneficial for critical assets,
while reactive maintenance could be economical for equipment near the end of its lifecycle. Utilize Maintenance Management Software: Implement maintenance management software, such as CMMS (SAP), to automate tasks, streamline processes, and maintain an overview of maintenance activities. Utilize technology to carry out maintenance tasks
more effectively and economically. Legal and Compliance Risks: Consider legal and compliance risks associated with equipment failure. Proactive maintenance can help in meeting regulatory requirements and reducing legal risks. Continuous Improvement: Regularly review and assess the effectiveness of the chosen maintenance strategy. Adopt a
culture of constant improvement and modify your plans in response to changing equipment requirements and business needs. Key Benefits of Maintenance Maintenance is critical to helping businesses operate smoothly and cost-effectively. Companies can save money and avoid delays by maintaining their equipment, machinery, and facilities.
However, the benefits of maintenance are contingent on how well it is planned and done. Lets look at why maintenance is important and how it might benefit your organization. Extend the Life of AssetsRegular maintenance, such as inspections, cleaning, and servicing, helps expensive equipment last longer. This not only saves money by delaying
replacements, but also ensures that operations function smoothly. Boost PerformanceMaintaining assets ensures optimal performance and consistent results. This increases efficiency and production, ultimately leading to a higher return on investment (ROI). Prevent Unexpected DowntimeBreakdowns can halt operations, resulting in delays and
financial losses. Proactive maintenance helps to avoid these delays and ensures that everything goes as planned. Save Money in the Long RunIndustrial machinery and equipment represent considerable investments. Regular maintenance reduces the chance of costly repairs or replacements, allowing organizations to get the most out of their assets.
Maintenance vs. Repairs While both maintenance and repairs aim to keep operations running smoothly, their approaches differ. AspectMaintenanceRepairsDefinitionProactive actions taken to keep equipment in good working condition.Reactive actions taken to fix equipment after a failure or breakdown.GoalPrevent issues and extend the lifespan of
assets.Restore functionality after a problem occurs.ApproachPlanned and scheduled activities.Unplanned and urgent responses to failures.FrequencyRegular (daily, weekly, monthly, or as per a schedule).Occasional, only when a breakdown happens.CostLow to moderate (preventive tasks are often inexpensive).High (due to urgency, parts
replacement, and potential downtime).ExamplesCleaning, lubrication, inspections, part replacements, and system monitoring.Fixing a broken part, repairing a malfunction, or replacing damaged components.Impact on OperationsMinimizes disruptions by preventing failures.Causes downtime until the issue is resolved.Resource RequirementRequires
dedicated personnel and a structured plan.Requires skilled technicians and immediate availability of parts/tools.Risk of DowntimeLow (planned maintenance can be scheduled during non-peak hours).High (unexpected breakdowns can halt operations).Long-Term BenefitsExtends equipment life, improves efficiency, and reduces overall costs.Restores
functionality but doesnt prevent future issues.Examples in PracticeWeekly cleaning of machinery.- Monthly inspection of HVAC systems. Fixing a conveyor belt that has snapped.- Repairing a leaking pipe.Tools/Software UsedCMMS (Computerized Maintenance Management Systems) for scheduling and tracking.Emergency repair tools and diagnostic
equipment.DependencyRelies on a proactive mindset and adherence to schedules.Relies on quick response times and availability of repair resources. ISO Maintenance Standards for Enhanced Asset Management The International Organization for Standardization (ISO) provides various maintenance standards that organizations can utilize to create
best practices and ensure effective asset management. Here are some important ISO standards for maintenance: ISO 55000 Series Asset Management: Assists organizations of all sizes and industries in improving how they manage and maintain their assets. ISO 14224 Collection of Reliability and Maintenance Data: Aims to standardize how industries
such as petroleum collect data on equipment reliability and maintenance. ISO 9001 Quality Management Systems: A general quality management standard that contains standards for effective maintenance processes that maintain the quality of products and services. ISO 18436 Series Condition Monitoring of Machines: Provides guidelines for
monitoring machine conditions, including principles, personnel qualifications, and training. These standards help firms improve maintenance processes, improve asset performance, and meet industry standards for improved business outcomes. Click here to know more about different Instrumentation maintenance procedure Do you have any friends,
clients, or coworkers who would benefit from this Types of maintenance knowledge? Please share information about this article. Maintenance refers to the procedures used to keep equipment, machinery, or facilities in good operating order. Its all about being proactive identifying and addressing possible concerns before they become huge problems.
What Does Maintenance Involve? Inspecting, cleaning, repairing, and replacing parts are all examples of maintenance operations. These responsibilities ensure that systems and equipment are operating optimally and safely. What Are the Types of Maintenance? There are several types of maintenance, each serving a specific purpose: Preventive
Maintenance: Regular checks to prevent issues. Corrective Maintenance: Fixing problems after they occur. Predictive Maintenance: Using data to predict and address potential failures. Condition-Based Maintenance: Monitoring equipment condition to determine when maintenance is needed. How Do You Create a Maintenance Plan? To develop an
effective maintenance plan: List all equipment and machinery. Prioritize them according to importance. Determine maintenance schedules for each group. For precise needs, refer to the manufacturers guidelines. Assign duties and verify that the plan is implemented consistently. Whats the Difference Between PM and CM? PM (Preventive
Maintenance): Scheduled tasks to prevent equipment failure. CM (Corrective Maintenance): Repairs done after a breakdown occurs. What is PMO in Maintenance? PMO (Planned Maintenance Optimization) is an approach for improving current maintenance procedures by studying previous failures and fine-tuning preventative maintenance routines.
What is PM in TPM? PM (Planned Maintenance) is an aspect of Total Productive Maintenance (TPM) that focuses on scheduling and carrying out maintenance chores to enhance equipment efficiency and lifespan. What is the maintenance concept? The maintenance concept should include a concise summary of the system/equipment under
developments maintenance considerations, restrictions, and operational support plans as determined from the Concept of Operations (CONOPS).
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