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	A large number of companies have implemented predictive maintenance programs. All took this action to increase availability and reduce maintenance costs. Today many are questioning why predictive maintenance and other advanced maintenance practices haven't gained the widespread acceptance merited by numerous success stories. Is predictive maintenance effective as is or is there something else that must be done?





	There is something else that must be done. Thus far the implementation and success of advanced maintenance practices have been due largely to the efforts of committed enthusiasts at the plant working level. The next step toward the full benefits requires understanding, commitment, and support from senior management. For those companies with an established maintenance program, the following discussion is directly applicable. For newly organized companies or those investigating the benefits of advanced maintenance practices, the principles apply and the opportunity exists to learn from the experience of others. 





Profitability from Maintenance


	In response to competitive pressures, many companies see cost cutting as their only recourse to shrinking profits. There are many companies that have acquired extra costs that contribute little to the company profit line. These should be reduced. Too often it seems, the only response to distressed profits is to cut costs. This cost cutting frequently comes in the guise of downsizing, restructuring, or reengineering. And this usually means laying off a number of employees and cutting funds to programs deemed unnecessary.





	Some companies find profitability within maintenance. These companies are refining maintenance methods to extract optimum value and are obtaining substantial savings from reliability improvements and predictive maintenance technologies. DuPont, for example, over a several year period, has achieved a maintenance-cost savings of 1% of plant replacement value, and has recognized $400 million per year in avoided costs. 





	One can argue that a process industry giant must have a long range machinery and equipment reliability program to protect its industrial investment, and that for a smaller company the same programs may not be cost effective. This is not true; smaller manufacturing as well as power and other companies find their machinery and equipment similarly essential to their profitability and thus need the benefits of a good reliability program. It only requires executive foresight, commitment, and an understanding of maintenance as a profit center to obtain the financial benefits from this concept.


�
What is Profit Centered Maintenance? 


	Profit Centered Maintenance is defined as a maintenance management program in which the maintenance of machinery, equipment and fixed assets is considered a profit activity and is optimized for maximum value rather than least cost. This is principally accomplished through redeveloping the maintenance plan into that blend of predictive, preventive, and run-to-failure maintenance that produces maximum value. In a parallel effort, administration of maintenance is reengineered to eliminate non-value adding activities and waste. 





	Getting the maximum return from Profit Centered Maintenance requires:





Reducing the need for maintenance to insure that maintenance costs become permanently reduced. Root cause analyses can identify the solution to recurring maintenance problems. 





Insisting on maximum value, not least costs, in order to improve profitability. This is a long term investment. Profitability leads to increased profits through exploiting product-related customer interests.





Streamlining maintenance administration with concentration on elimination of non-value adding activities and waste.





Empowering maintenance personnel by provision of immediate access to maintenance information. Sufficient training and informed leadership is the key to any successful empowerment activity.





Financial and Other Benefits 


	While a company with a completed conversion incorporating all the elements of Profit Centered Maintenance has yet to be identified, there are companies with noteworthy intermediate successes. DuPont has a general focus on maintenance excellence that provides them the continuity to achieve success. Other companies that have reported benefits from advanced maintenance practices include General Motors, 3M, Allied Fibers, Owens Corning, Hoechst Celanese, M&M Mars, Procter & Gamble, Texas Instruments and Commonwealth Edison. 





	Reductions of up to 50% in maintenance costs are achievable. But what is even more important, these and other leading companies are reaching a state of equipment reliability and availability where production interruptions from equipment mechanical problems are rare.





	The Electric Power Research Institute's Monitoring and Diagnostics Center at Eddystone, Pennsylvania, estimates that implementing predictive maintenance could reduce power utilities overall non-fuel operations and maintenance costs by 5-10% while at the same time reducing fuel consumption by 1-2%. One utility reported a 3-year average savings over $2 million per year from maintenance, availability and heat rate improvements gained through predictive maintenance.


�
	It doesn't always require a high-tech solution to resolve profitability problems. It just requires a management focus on the problem and staying the course to see the solution through to achieve the long term benefits.





	A small manufacturing company producing commercial refrigeration units experienced continuing maintenance-related problems with the paint line systems, which affected over one third of the direct labor force. The paint line averaged about 5% downtime forcing overtime to maintain the production schedule. Estimated direct cost of these problems was over $250,000 per year with another $100,000 per year from rework due to problems with the quality of the paint process. New management commenced measuring maintenance costs and tracking plant profitability problems which led to the focus on the paint line. A preventive maintenance program was put in to maintain paint line components and adhere to a rigorous cleaning schedule. Within a relatively short time, the working week downtime was eliminated, rework from material handling alone was reduced from 10% to less than 3%, and overall quality related rework was reduced to about 1/2 percent. 





	In machinery intensive industries such as automobile engine manufacturing, product quality is closely related to production machinery condition. Quality standards such as Statistical Process Control, ISO 9000 and Total Quality Management when imposed in the redevelopment process signal a commitment to quality and customer satisfaction and should provide the return on quality that is more and more vital within the global, competitive marketplace.





Redeveloping the Physical Function of Maintenance. 


	Maximum value in maintenance is generally obtained with a condition based or predictive maintenance program which should be the foundation of Profit Centered Maintenance. Complementing the predictive element is time based or preventive maintenance and in that rare exception, run-to-failure maintenance. Careful judgment with specific engineering rationale and a cost-benefits analysis is the only way to authorize other than predictive or preventive maintenance. 





	Selecting the optimum maintenance management program for the individual machinery and equipment is best accomplished by first performing a detailed assessment of the maintenance process and its effectiveness. During this survey, machinery and equipment operating problems and maintenance history should be examined. Usually the more important equipment is surveyed first,  and this assessment should allow decisions to perform predictive maintenance on a large majority of plant machinery. The results should also lead to initiation of preventive maintenance plans on most of the rest. A few special cases may be best served by a run-to-failure plan. In all cases the rationale for the particular maintenance plan should be retained for later review. 





	When conducting the maintenance effectiveness assessment, the current maintenance management program must be carefully examined. Items to look for are machinery and equipment causing production problems or requiring excess maintenance costs. If the machinery or equipment has developed into a recurring maintenance requirement, this bears further examination. If predictive maintenance programs have already been started, the effectiveness of each technology program must be evaluated to determine if it is detecting the appropriate types of problems or if the problems being identified are not the ones affecting production. 





	An assessment of a predictive maintenance program can be superficial or extensive. The difference in the results cover the support provided to production equipment and whether the available manpower and resources are being used to best advantage. Too often technical instrumentation is left to gather dust on the shelf because the human element of the program is faltering. The internal management support is usually to blame when the above is noted. Recognition of management related problems and identification of their corrective action sometimes benefits from an outsider's perception.





	Most operations and maintenance personnel, whether they are hourly workers or department managers, can produce a list of problem machinery and equipment. Management should be able to take such lists and use them to determine the priority for a detailed assessment. 





	When a particular machine or plant system is identified as a cause of production problems and excess maintenance costs, the initial response is to identify and understand the root cause. Root cause analyses are sometimes felt to be too hard for the everyday work force. There is a perception that special training is required prior to determining the root cause of a recurring maintenance problem. 





	This is really not the case as the vast majority of root cause analyses require only a curious, methodical and objective investigation, and a capability to judge when the root cause finally has been uncovered. Determining the corrective action may well require engineering design talent not ordinarily available to the maintenance team.





	The general approach in root cause analyses is to clarify the problem by examining the symptoms and uncovering the fundamental issue. In some analyses, the circumstances may require establishing controlled conditions for observations or to conduct a special test to resolve ambiguous symptoms. If this is the case, careful planning is needed to insure the test will produce the required answer.





	This treatment generally refers only to the effectiveness of physical maintenance, The administrative process must be similarly improved. Many maintenance administrative processes contain excess overlap and handoffs which add unnecessary and wasteful activities. A flawed administrative process can be damaging to the overall effectiveness of maintenance and counter the effectiveness of improvements made in the physical part of maintenance. The solution is to reengineer maintenance administration.





Reengineering Maintenance Administration 


	Michael Hammer and James Champy in their book, "Reengineering the Corporation: A Manifesto for Business Revolution," define reengineering as "the fundamental rethinking and radical redesign of business processes to achieve dramatic improvements in critical, contemporary measures of performance, such as cost, quality, service, and speed." It requires discarding the old and starting over. The emphasis is on fundamental, radical, dramatic change to the processes that comprise the company. It is stressed that this change is substantial, not incremental. It is truly a reinvention of the business processes and thus the business. In their usage a process is not a simple collection of tasks and functions. They define a process as, "a collection of activities that takes one or more kinds of input and creates an output that is of value to the customer." Note that customers can be both external and internal.





	With these definitions, how then are most companies to reengineer maintenance administration? And, why are we not considering reengineering the physical part of maintenance? 





	Reengineering is conceptually limited to business processes such as order fulfillment or procurement. Common to business processes are the ability of the company to effect changes by management decree. Reengineering maintenance administration can be approached as reengineering any other business process by reinventing it or starting over. When this is done, the establishment of ownership, responsibility and accountability must be included. Items to be removed include compartmentalization, excessive handoffs, and redundant approvals. Items to be streamlined are coordination, communications, and supervisory functions.





	Physical maintenance is controlled by a number of requirements, and there are natural constraints on change. (The laws of physics and chemistry cannot be reinvented.) Physical maintenance similar to other physical processes such as fire fighting can be redeveloped or renewed by managing the inputs and altering the boundary conditions that define the process.





Information Technology 


	Training, education and knowledge is the key ingredient to effective empowerment of the employees, and empowerment is the key to successful redevelopment and reengineering of the maintenance processes. The catalyst for all of this is information technology. 





	Within maintenance as within operations or production, information technology for measurement, information management, communications, and display enable the full implementation of Profit Centered Maintenance. It is essential for the success of this long term investment in profitability. Immediate access to vital information must be provided. Examples of information that must be easily accessible to ensure maximum efficiency include current machinery condition, maintenance history, repair procedures, and parts availability. 





	To make Profit Centered Maintenance fully functional, the operators of the machinery and equipment must be full partners in the effort. They are necessary to provide the human perspective for machine performance monitoring. It is not enough that a machine runs without serious vibration or lubrication problems, it must also meet its required performance attributes. Condition monitoring is best at judging the normal wearing out process. Operator input along with objective measurement of machinery performance parameters will provide the input for analyses of machinery maintenance requirements to continue optimum performance.





	There are circumstances in which operator observations and interpretation of machinery and equipment are not feasible. These instances usually involve hostile environments, inaccessible locations, or require excessive speed for taking safety actions. In these cases dependence on remote or automated condition or performance monitoring is required. Displays of this equipment should clearly present status, condition, options, and suggested action. 





The Continuing Challenge to Management 


	Maintenance redevelopment is a slow process in which steady progress is far more desirable than short-term activity followed by disinterest. The well-developed Profit Centered Maintenance program is noteworthy for its absence of problems. This slow pace of routine is a sign of success and must not be seen as a target for further cost cutting. It has happened more than a few times that management withdrew funding and support for the predictive maintenance programs that were instrumental in the company's maintenance costs going down.





	Achieving maximum profitability from maintenance requires management remaining committed and holding out for long term success. To reap the full benefits of Profit Centered Maintenance, management must change its perspective on maintenance, must demonstrate a top-down commitment, must ensure the implementation was thorough, and must initiate a continuous improvement corporate attitude. With all this in place, the best practices maintenance of a few today can be the norm for all tomorrow.








For more information on implementing Profit Centered Maintenance contact Tom Bond at 4259 Niagara Avenue, San Diego, CA 92107-2909; (619)226-2244. By Email: tombond@adnc.com.





  This paper was developed from an article co-written with John S. Mitchell.
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