Creating the Foundation for Asset Reliability Management

Abstract

Typically, fixed-asset intensive company operations tolerate vast inefficiencies in asset reliability and management.  That is why any success-driven enterprise with significant physical assets can realize substantial profit improvement using Asset Reliability Management.  Yet, as in all things, success depends on establishing key performance indicators that can be used to manage and measure results. This is especially true when an enterprise directs Asset Reliability toward specific asset-related operating problems. The more measurable the metrics are, the more powerful the results.

The Nuclear Electric Utility Industry is capital-intensive and very involved in efforts to improve reliability and safety while minimizing costs on the performance of its risk adverse assets.  The industry has refined and updated this methodology over the past 40 years, gaining operating experience on a wide variety of complex systems.  This paper presents an overview of Asset Reliability Management as it relates to the process and lessons learned during the development and implementation of an Nuclear Electric Utility Asset Reliability Improvement Project.

Background

The Nuclear Electric Utility industry is a leader in development and application of Asset Reliability Management processes and techniques. In one of the earliest applications of asset reliability principles, the industry began the development of the Nuclear Plant Reliability Data System (NPRDS) to provide for the capture of equipment failures and failure causes. Subsequently, the industry implemented the Maintenance Rule as Section 50.65 of 10 CFR Part 50 “Requirements for Monitoring the Effectiveness of Maintenance at Nuclear Power Plants".  Most recently the Institute for Nuclear Power Operations (INPO) published AP-913, Equipment Reliability. This document is based on the principles of Asset Reliability Management and of most modern day equipment reliability processes.

The objective of this paper is to introduce the Asset Reliability Management process, identify some of the tools and resources available to those interested in implementing asset reliability and demonstrate lessons learned from the application of AP-913. 

What is Asset Reliability Management

Enterprises that can be considered top performers in their respective industry maximize the potential of their capital assets.  Optimizing the performance of ones critical assets often plays second fiddle to more glamorous areas such as the pursuit of growth.  The secret to improving the bottom line is through the effective implementation of an Asset Reliability Management program.  A highly effective Asset Reliability Management program significantly reduces operating costs which results in increased profit margins.  The primary aim of Asset Reliability Management is to manage the safety, environmental, and loss of production risks associated with the ownership and operation of plant and equipment. 

In the electric utility industry, asset reliability management becomes the task of trying to improve profits while sustaining or increasing the value of aging and depreciating company assets.  Optimizing these assets requires an effective balance of:

· Plant Performance

· Availability

· Production Cost

· Long-term Viability

· Regulatory Compliance

· Asset Risk

Asset Reliability Process Overview

An asset reliability management program is an effective mix of preventive, predictive, reactive, and condition based maintenance considering risk, criticality, availability, and operating environment.  Asset reliability provides optimum levels of maintenance to all functional systems according to risk and degree of failure impact.  The result is a maximum asset life cycle at sustained levels of safety, quality, and production.

Figure 1, below, shows the overall Asset Reliability Management process, which includes three major steps:

1. Planning and Preparation

2. Implementation and improvement

3. Control to sustaining the program

From this overview, the process is seen to provide a comprehensive program that addresses not just the analysis process but also the preliminary effort and follow-on efforts necessary to ensure the asset reliability improvement effort achieves the desired results.
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Figure 1
As Figure 1 shows, the Asset Reliability Management methodology is a multi-step process that introduces improvements in a manner that encourages creativity and acceptance, while ensuring discipline over the long term.  The methodology is clearly aimed at increasing asset reliability and optimizing costs by:
1. Aligning Reliability Strategy with Business Goals -- Reliability Analysis evaluates existing processes to determine opportunities for improvement and defines expectations for developing an Asset Reliability Management program.
2.
Identify Physical Assets Contributing to Goals – During this planning activity, the important scope of assets that can contribute to the business goals should be identified.  Not all assets that exist, or contribute to business goals need be considered.  This planning step controls the scope of the project.

3.
Prioritize Assets by Criticality/Relative Risk – During this step consideration should be given to the factors that make some assets more important than others.  These factors should be weighted so that those assets which exhibit certain key characteristics are prioritized higher than others.  Following the prioritization, risks of failure can be blended in with criticality to provide a risk adjusted prioritization which can be useful in the prioritization of work and/or capital projects.

4.
Establish Targeted Performance – To meet the Business Goals, targeted performance of the assets are considered, then key performance indicators are identified.  These indicators should provide a measure of whether the assets are performing near their targeted performance.  The data sources for these indicators should be identified here as well.

5.
Work Identification – As indicators point to degraded performance of an asset, actions are predetermined that will trigger the Work/Control/Maintenance Cycle (note – this cycle is typically the province of the existing/legacy Maintenance/Work Management Application).

6.
Performance Analysis – The post maintenance assessment and the ongoing assessment of performance will trigger adjustments to the monitoring techniques, the maintenance strategies and perhaps the target performance goals.  Plant configuration/design changes (long term planning and life cycle management) may also surface from the performance analysis step.

The Role of Technology

Technology plays an important role in the implementation of an effective Asset Reliability Management program.  IVARA EXP provides a highly-configurable tool designed to accept data from online sources, predictive maintenance technologies and manual entries based on visual or other sensory inspections collected from operator rounds or routine inspections.  EXP then facilitates data analyses and displays results in many forms, such as trending graphs and flashing alarms.  EXP can be tailored to interface with existing plant software systems to assist in optimizing maintenance activities.  Other nuclear-related business practices are easily configured into EXP to deliver an integrated nuclear solution.

Conclusion

Asset Reliability Management (ARM) is a relatively simple process, but its implementation presents many different issues.  ARM is mostly an application of “common sense” using some basic physical and reliability principals. The best approach to executing an ARM program will be based on the goals, resources, consistency and commitment of the utility attempting to perform ARM.  And, while detailed analytical methods have a place in some situations, the most common trait in successful implementations of ARM is good leadership and a corresponding buy-in from the rest of the organization.
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