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PRODUCT DESCRIPTION 

 
As budget margins for operations and maintenance programs become tighter, the need for fully 
integrated, streamlined programs becomes more essential. Organizations are being required to 
function more efficiently and effectively despite having their budget and personnel resources 
significantly reduced. Newly developed technology, especially information technology, has 
played a key role in assisting power-producing organizations as they strive to develop strategic 
management plans for their existing assets. 

In 2008, the Electric Power Research Institute’s (EPRI’s) Program 69, Maintenance 
Management and Technology, initiated a project to investigate advanced practices in 
streamlining operations and maintenance programs. One of the key assertions made by this 
investigation has been that standardization and commonality are major factors in establishing a 
streamlined organization. The presence of commonality and standards allows organizations to 
leverage information across a wide range of domains that would otherwise be isolated. 

The Program 69 projected initiated in 2008 was intended to push the boundaries of integration 
and highlight areas in which greater leveraging of information could yield even greater benefits 
to the asset owner. Of primary interest was the integration of advanced maintenance management 
practices with the technological advancements that were being developed surrounding the major 
systems and components at fossil-fired power plants. EPRI released a 2008 technical report 
(product 1015717) that proposed a standard technical strategy for maintaining plant equipment, 
regardless of function or location. At the conclusion of that report, some recommendations were 
offered that could enhance an organization’s ability to apply this technical approach to all 
equipment in a generating fleet, gaining a framework for making informed, objective decisions 
on how and where to allocate budget resources. One of the recommendations involved the 
development of system health reporting programs, which are the subject of the present report.  

Results and Findings 
This report documents a generic approach to developing a system health reporting program.  
This approach was modeled after practices that have been implemented and currently exist in  
the fossil-based electric power generation industry. The report provides an overview of what a 
system health reporting program looks like, including key elements, roles, and responsibilities, 
and gives examples of applications to various asset types. 
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Challenges and Objectives 
The objective of the report is to provide fossil plant management with the vision and means  
to develop a fully integrated, comprehensive process that allows organizations to gather and 
coordinate available information into a format supporting objective asset management principles. 
The report is intended to serve all personnel who have responsibilities tied to monitoring and 
assessing asset conditions, making budget-related decisions, and developing strategic asset 
management plans. 

Applications, Value, and Use 
As fossil-based power-producing organizations face greater challenges in terms of assessing  
and maintaining their current generating assets, the need to be more efficient with equipment 
information management is becoming paramount. System health reporting programs and similar 
initiatives will become essential for organizations seeking to develop optimal asset management 
strategies. These programs will provide the means to prioritize budget allocations and ensure that 
the proper resources are being directed to the appropriate areas of the organization. 

EPRI Perspective 
As fossil-based power-producing organizations continue to evolve, two key elements become 
ever more prevalent. First, the amount of information-producing technology relating to 
equipment and equipment condition continues to expand. This creates a situation in which 
management and personnel can quickly become overwhelmed with information if the proper 
processes are not in place to help manage this information. Second, as organizations continue to 
lose key technical knowledge due to retirements and downsizing, the need to efficiently collect 
and organize asset information in order to assist new plant staff becomes even greater. 

As a novel approach to asset management, system health reporting is primed to make a 
significant impact on the fossil-based power industry. It provides the vision and structure to 
information management that will give organizations the ability to better manage their current 
assets and develop strategic operations and maintenance plans. 

Approach 
A team of EPRI staff and industry experts experienced in the field of system health reporting was 
assembled to document current practices deployed in the fossil-based power generation industry. 
These practices were assembled into generalized descriptions and functions of a system health 
reporting program. The generalized processes were documented to provide an overview of a 
system health reporting program as well as to provide examples of how these practices are 
currently applied in the industry. 

Keywords 
System health 
System management 
Maintenance management 
Condition-based maintenance 
Budgeting 
Asset management 
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1  
INTRODUCTION 

Background 

As the electric power industry continues to evolve with respect to the mix of energy sources, 
fossil-fired generating assets remain an essential aspect of the energy portfolio. Coal-, oil-, and 
natural gas-based generating units continue to provide the majority of the world’s electric power, 
and will be expected to do so for the foreseeable future until alternative energy sources can 
achieve the economic and technical standards necessary to replace these traditional fossil 
resources. From a business perspective, this impending and uncertain transition presents a 
difficult predicament. As these assets continue to age, operational and maintenance resource 
requirements represent a significant investment for the asset owners. The uncertainty 
surrounding how long these assets will be required to run—or how long the assets will remain 
profitable to run—makes decisions regarding investment in these assets difficult. Fossil power 
organizations are more than ever before faced with difficult decisions about where and how to 
budget equipment upgrades, modifications, and repairs, or about whether any actions should be 
taken at all. 

To address such a complex situation, utilities and other power-producing organizations have 
placed an even greater emphasis on streamlining operations and maintenance programs in order 
to achieve the greatest level of reliability while optimizing the allocation of valuable resources. 
The central focus of these streamlined programs is to implement the most efficient and effective 
combination of processes and technologies that allow personnel to do the following:  

• Collect the most important information regarding asset conditions 

• Assess various assets and compare them to one another based upon asset condition 

• Make decisions on which actions should be taken to ensure that generating units operate 
reliably, efficiently, and cost-effectively 

In 2008, EPRI’s Program 69, Maintenance Management & Technology, initiated a project to 
investigate advanced practices in streamlining operations and maintenance programs. One of the 
key assertions made by this investigation has been that standardization and commonality are 
major factors in establishing a streamlined organization. The presence of commonality and 
standards allows organizations to leverage information across a wide range of domains that 
would otherwise be isolated. For example, a standardized predictive maintenance (PdM) 
program outlines which technologies are applied to which specific pieces of equipment. 
Procedures are established that allow personnel to capture the information necessary to 
accurately depict the individual condition of all equipment covered under the PdM program.  
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A common information management system is then utilized to organize the information for all 
equipment types and used as the basis for making comparisons between separate individual 
assets. 

The Program 69 project initiated in 2008 intended to push the boundaries of integration and 
highlight areas in which greater leveraging of information could yield even greater benefits to  
the asset owner. Of primary interest was the integration of advanced maintenance management 
practices with the technological advancements that were being developed surrounding the major 
systems and components at fossil-fired power plants—namely, the boiler, turbine, and generator. 
EPRI released a technical report in 2008 that proposed a standard technical strategy for 
maintaining plant equipment, regardless of function or location [1]. At the conclusion of that 
2008 report, recommendations were given that could enhance an organization’s ability to apply 
this technical approach to all equipment in a generating fleet. This standardized strategy would 
then provide the framework for which organizations could make informed, objective decisions 
on how and where to allocate budget resources. 

One of the recommendations provided in the 2008 EPRI report involved the development of 
system health reporting programs. The following is an excerpt from the recommendation: 

While organizations that practice CBM [condition-based maintenance] have set the 
foundation for a maintenance program that is highly focused on unit reliability, they still 
face difficult challenges. One such challenge involves taking all information generated 
during the Condition Assessment phase of the technical maintenance process and 
effectively utilizing this information as input to a systematic maintenance decision-
making process. As illustrated earlier in this report, condition assessment programs  
have the capability to generate significant amounts of information regarding systems, 
components, and equipment. Examples include routine inspections made by operators, 
detailed inspections made by maintenance personnel, engineering assessments, results 
from predictive maintenance technology exams, plant process data, and online 
performance monitoring data. In addition to this influx of information, histories and 
trends involving this data are often used as part of the assessment process. Without a 
systematic approach to acquire and organize this information into a meaningful, 
consistent input for a maintenance decision-making process, much of the potential 
effectiveness of these condition assessment processes is lost and the maintenance process 
is compromised. 

To address this issue, a common approach to information integration should be structured 
that has applications to all plant systems, components, and equipment. This practice 
would provide maintenance organizations with the ability to accumulate all outputs 
resulting from various condition-monitoring/assessment activities and assemble them into 
comprehensive “living” health reports at all system, component, and equipment levels. 
These health reports represent complete condition status updates that reflect current 
conditions as well as trends in past conditions. This approach is already in practice at 
some organizations; however, these practices still remain underdeveloped and lack 
consistency for all plant systems, components, and equipment. 

The primary benefit provided by use of a common process for accumulating and 
integrating condition assessment information is that it provides a consistent set of outputs 
that can be used as inputs for maintenance decision-making processes. For example, the 
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health of turbine intercept valves can be viewed in the same database as the health of 
induced draft fans, condenser tubes can be viewed along with platen superheaters, and 
feedwater heaters can be assessed alongside coal conveyors. Approaches for facilitating 
this information integration process are currently in practice throughout the industry; 
however, shortcomings often exist in regards to consistency, tools and technology to 
support these processes, and—most importantly—the ability to use past and present 
equipment condition as a basis for prognostics. Advancements in any of these areas that 
focus on a common, consistent basis relating to all plant systems, components, and 
equipment would provide significant reliability improvement opportunities. 

Objectives 

The purpose of this report is to describe the processes and steps necessary to develop a functional 
system health reporting program. This report will serve as a guideline that describes what 
constitutes a system health reporting program and what steps are necessary to implement such  
a program. This report will focus on establishing processes, but will reference software and 
supporting technologies where applicable for illustrative purposes. 

Issues and Challenges 

A successful system health reporting program offers the potential for significant benefit to an 
organization, based upon the ability to integrate and coordinate large amounts of information 
from a wide array of sources. With this potential benefit also come potential challenges. One of 
the primary challenges involves developing the framework for information to become integrated. 
Multiple sources of information are intended to be utilized including human inputs, sensor 
outputs, technical evaluations, and a variety of other sources. All of this information must be 
collected and organized into a useful and systematic structure that is standardized. 

Personnel must also be dedicated to this program and its supporting technologies. In the fossil 
power generation industry, no two organizations are identical. With that being the case, different 
personnel in different organizations will be required to carry out essential functions and 
responsibilities within the program that will be unique to their organization. Individuals will be 
responsible for different roles and technology involvement depending on the structure of their 
organization. In cases where technology gaps exist, modifications and/or adjustments must be 
accounted for in the processes to ensure that the key features of the program are functional. 

Scope 

The scope of this report encompasses the following elements: 

• An overview of a system health reporting program 

• Roles and responsibilities that are necessary to facilitate a functional system health reporting 
program 
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• A general process description for integrating condition assessment programs with system 
health reporting programs 

• An industry case study of how system health reports are assembled, from an example 
dynamic component (pump/motor) to a system-level report (boiler feedwater system) 

• An industry case study of how system health reports are assembled, from an example passive 
component (boiler circuit) to a system-level report (boiler system) 

• Conclusions and recommendations for how a system health reporting program can support 
future initiatives involving advancements in operations and maintenance 

Approach 

A team of EPRI staff and industry experts experienced in the field of system health reporting was 
assembled to document current practices deployed in the fossil-based power generation industry. 
These practices were assembled into generalized descriptions and functions of a system health 
reporting program. The generalized processes were documented to provide an overview of a 
system health reporting program, as well as to provide examples of how these practices are 
currently applied in the industry. 

Reference 

1. An Integrated Approach to Improved Plant Reliability: Assessment of a Common Process 
Framework for Maintaining Critical Equipment. EPRI, Palo Alto, CA: 2008. 1015717. 
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2  
SYSTEM HEALTH REPORTING OVERVIEW 

As maintenance organizations are forced to operate under restricted budgets and limited 
resources, the need to integrate and organize as much information as possible becomes an 
essential aspect of a successful maintenance program. Effectively integrated equipment 
information provides management with the ability to efficiently monitor and assess a wide range 
of assets. With these advanced management capabilities, organizations can develop objective, 
strategic maintenance plans. A system health reporting program is designed to provide 
management with these capabilities. Essentially, it is a program that produces a reporting 
structure allowing management to quickly identify the status of assets across a fleet, system, 
plant, or equipment type and make uniform comparisons from asset to asset (Figure 2-1). 

 

Figure 2-1 
System Health Reporting Overview 
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This formatted knowledge base provides organizations with the ability to objectively assess 
numerous types of assets, communicate various equipment-related issues, and quickly drill down 
through the asset hierarchy in order to bring to light more detailed information regarding these 
issues. 

Elements of a System Health Reporting Program 

A system health reporting program is a process framework in which information from numerous 
data sources over a wide range of assets is channeled together into a single, common reporting 
format (Figure 2-2). This format assembles information into an organized, hierarchical structure 
that provides a consistent basis for comparison. 

 

Figure 2-2 
System Health Reporting Program Overview 

The multiple sources of data are intended to cover all relevant programs associated with 
equipment/system functionality and condition assessment, including operations, maintenance, 
engineering, instrumentation and control, performance, and management. 
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The primary function of a system health reporting program is to generate a report format that 
allows management the ability to efficiently and objectively evaluate a wide range of assets.  
In order to do this effectively, certain key elements are necessary to ensure creation of a report 
structure that contains the information needed to make these evaluations. These key elements 
include the following: 

• Standardized issues, performance indicators, and metrics 

• Prioritized system issues 

• The operations perspective 

• The maintenance perspective 

• The engineering perspective 

• Management review 

Standardized Issues, Performance Indicators, and Metrics 

The foundation of a system health reporting program is the ability to assess and compare a 
variety of different asset types based on numerous condition assessment data sources. In almost 
all cases, making a one-to-one comparison of different equipment condition assessments would 
be virtually impossible. For example, a vibration reading on a motor shaft is very difficult to 
directly compare to a wall thickness analysis on a heat exchanger tube. A structured system 
health reporting program provides the basis for making comparisons by introducing a set of 
standardized equipment issues and performance indicators. These issues relate to physical 
condition of assets, work control processes, technical evaluations, system configuration, 
maintenance, performance, and so on (Figure 2-3). 
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System Health Reports  
 

System Health Performance Indicator Source 
1) Operator Work-Arounds Operations 
2) Disabled Annunciators Operations 
3) AUO Rounds Deficiencies Operations 
4) Longstanding Clearances Age Operations 
5) Operator Critical Limits Out of Spec Age Operations 
6) Safety Deficiencies System Engineering 
7) Environmental Deficiencies System Engineering 
8) CM Work Orders – Non-Outage Maintenance 
9) CM Work Orders – Outage Maintenance 
10) PMs – Outage Maintenance 
11) PMs – Deferred/Late on Critical Equipment Maintenance 
12) PdM – Red/Yellow Assessments PlantView 
13) PdM – Deferred/Late Past 7 Days PlantView 
14) Preventable Failures on Critical Equipment System Engineering 
15) PERs with Late Action Items Problem Evaluation Report 
16) Component Assessment Rating – Outage PlantView 
17) Component Assessment Rating – Non-Outage PlantView 
18) Unavailable Spares on Major Components System Engineering 
19) Major Modifications/Projects Deferred System Engineering 

Figure 2-3 
Example of System Health Reporting Program Standard Issues 

Most system health reporting programs utilize 30–40 standardized issues and indicators. These 
issues are designed to be generic and objective enough to cover all plant equipment types, but 
refined enough to provide significant insight into the condition of the assets. In some cases, there 
will be indicators that are not relevant to specific types of equipment. For example, some 
equipment is not covered by a predictive maintenance (PdM) program. These issues would still 
be included in the overall system health report for consistency purposes, but because there is no 
PdM function, there would never be a PdM-based issue relating to that piece of equipment. 

In conjunction with each of the standardized issues and indicators that are used in the system 
health report, standardized metrics are also employed to quantify the status of each 
issue/indicator. These metrics provide the criteria for rating the issue/indicator in a quantitative, 
comparable format. This is typically a tiered-point system in which an issue/indicator is ranked 
into one of the tiers based on defined criteria. These points and tiers remain consistent for all 
system/equipment evaluations for all assets in the system health reporting program. Scores are 
tabulated for each asset based upon these metrics and aggregated to produce an asset status that 
is available at multiple levels throughout the equipment hierarchy (Figure 2-4). An example of 
standardized issues/indicators and corresponding metrics is found in Appendix B of this report. 
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Figure 2-4 
System Health Reporting Program Standardized Metrics (Partial List) 

Prioritized System Issues 

The ranking system based on standardized issues/indicators and metrics is intended to provide  
a uniform quantification process for assessing various assets. This serves as a guideline enabling 
system owners to produce a prioritized list of system issues based on the severity of these issues. 
These prioritized issues are evaluated by the system owner, and action plans are developed  
for the highest-priority issues within each system—typically, the top three to five issues  
(Figure 2-5). 

System Health Reports 
Combustion Air and Gas 
Top 5 System Issues 
1) Replace expansion joints per capital project 
2) Upgrade pulverizers per capital projects 
3) Replace auxiliary air dampers and drives 
4) Troubleshoot and repair 1044 and 1053 air dampers 
5) Develop operating procedure and action levels for dP across APH 

Figure 2-5 
Prioritized System Issues 

14289285



 
 
System Health Reporting Overview 

2-6 

These issues and action plans are presented to management during planning and review meetings 
as formal bases for developing asset strategies, creating budgets, and distributing resources. 

The Operations Perspective 

System health reporting programs are designed to provide comprehensive feedback to 
management and asset owners that is representative of each of the major disciplines involved in a 
power plant. Although each of the disciplines—operations, maintenance, and engineering—is 
equally critical, the feedback relating to operations is perhaps the most relevant in terms of 
imminent system functionality. Operators are dependent upon plant equipment functioning 
properly and typically have a good understanding of the operating condition of the equipment. 
Because of this, it is imperative that the operational effects of system issues are documented and 
addressed in a system health reporting program. 

Specific types of information that is documented in the operations perspective include the 
following: 

• Operator work-arounds: Inoperable equipment that requires operators to deviate from 
standard operating practices and utilize bypass systems and procedures; these conditions 
should be brought to the attention of system owners and accounted for in the system health 
reporting process. 

• Critical operating parameters: Operating limits and ranges that operators maintain to 
ensure safe and efficient control of the operating unit; deviations from intended design 
parameters and limits should be brought to the attention of system owners and accounted for 
in the system health reporting process. 

• Annunciators: Alarms that are put in place to alert operators when control limits and 
thresholds have been exceeded; any annunciators that can be classified as legitimate repeat 
alarms need to be brought to the attention of system owners and accounted for in the system 
health reporting process; any annunciators classified as “nuisance alarms” should also be 
brought to the attention of the system owner so steps to remove or reset these alarms can be 
taken. 

• Operator procedures: Guidelines that are put in place to provide assistance in equipment 
operations; any procedures that have deviated from original design specifications should be 
brought to the attention of system owners and accounted for in the system health reporting 
process. 

The Maintenance Perspective 

In addition to any input provided by the operations organization, it is also necessary to gather 
feedback from maintenance personnel regarding any maintenance-related issues that prohibit 
optimal system performance and/or reliability. In most situations, maintenance personnel have 
the first-hand knowledge of equipment condition based upon previous repair or replace activities 
that have taken place on an asset. This information can be invaluable because it can provide 
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insight as to whether or not equipment was returned to design specifications, whether any repairs 
made were simply intended to be temporary fixes, and how effective a maintenance activity will 
be in terms of ensuring equipment performance and/or reliability. 

Specific types of information that is documented in the maintenance perspective include the 
following: 

• Preventive maintenance (PM) program compliance. PM programs are established to 
address equipment-related issues on critical components prior to equipment failures; the 
compliance of thoroughly completing scheduled PM activities is crucial to the success of a 
PM program; any significant deviations in compliance with this program should be brought 
to the attention of system owners and accounted for in the system health reporting process. 

• PM-related backlog. PM backlogs represent the amount of planned equipment maintenance 
work that is deferred due to a number of possible causes; both outage-related and non-
outage-related PM backlogs should be monitored and trended to assess whether or not 
maintenance programs are efficiently able to meet the maintenance needs of the plant; any 
significant accumulation, or significant increase, in PM-related backlog should be brought to 
the attention of system owners and accounted for in the system health reporting process. 

• Corrective maintenance (CM)-related backlog. CM backlogs represent the amount of 
unplanned equipment maintenance work that is deferred due to a number of possible causes; 
both outage-related and non-outage-related CM backlogs should be monitored and trended to 
assess whether or not maintenance programs are efficiently able to meet the maintenance 
needs of the plant; any significant accumulation, or significant increase, in CM-related 
backlog should be brought to the attention of system owners and accounted for in the system 
health reporting process. 

• Safety-related work orders. Safety is an essential aspect of any organization; maintenance 
work orders that are generated for safety-related reasons should be closely monitored and 
trended to ensure that operating environments surrounding plant equipment are safe and 
reliable; any safety-related work orders that are developed should be brought to the attention 
of system owners and accounted for in the system health reporting process. 

• Work closure feedback. One of the most crucial aspects of maintenance relates to the 
competency of the maintenance craft and their ability to thoroughly complete repair/replace 
activities; it is essential to have feedback documented that illustrates how effective a 
maintenance activity was in restoring equipment back to design conditions; any deviations 
with respect to this should be brought to the attention of system owners and accounted for in 
the system health reporting process. 

The Engineering Perspective 

Although the role of a system owner is typically filled by someone from or related to the 
engineering discipline, it is still necessary to capture the perspective of the engineering 
organization itself. System owners should consult with engineering assessment teams to 
document key findings and results of any engineering-related equipment examination. System 
owners should also consult with project management teams to discuss any design/modification 
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projects that are intended for the respective system. Final consultation should be made with a 
site’s engineering management team to ensure that all information included in the system health 
reporting process is representative of the engineering program for the system. 

Management Review 

Upon completion of a system health report, periodic reviews are scheduled in order to evaluate 
and validate reports at both a plant level and a fleetwide level. Management is presented with the 
information contained in the system health report by the respective system owner, or a suitable 
representative. Top issues relating to that system are reviewed and discussed, as are the action 
plans that have been developed to address those issues. Management feedback is then 
documented by either the engineering manager or the system owner and recorded in the 
Management Review section of the system health report. 

Roles and Responsibilities 

There are numerous roles that are essential to a system health reporting program. The following 
is a generalized list of important roles and a brief description of the responsibilities and functions 
related to each particular role. As stated previously, no two fossil organizations are structured 
identically; therefore, the emphasis of these descriptions should be placed upon the functionality 
of the position. In some cases, more than one person will be needed to facilitate the position. In 
other cases, one person may be able to address the functionality of multiple roles. 

The System Owner/Engineer/Manager 

The system owner/engineer/manager (for brevity, system owner) is the most critical job function 
in a system health reporting program. The system owner is the central figure of the overall 
process, and the only job function that is required is to interact with almost all parties involved 
with the program. 

System owners are system experts who can come from any of the major disciplines (operations, 
maintenance, or engineering), provided they have the experience and knowledge to understand 
and evaluate system function, design, performance, and reliability. It is preferable that a system 
owner be a part of the established on-site personnel, as opposed to corporate-based (or multi-site) 
personnel. This allows the system owner the ability to interact with the system/equipment on a 
daily basis and allows for a more intimate knowledge of the system; however, system owners do 
not have to be dedicated to a single system. 

The responsibility of each system owner is, ultimately, to ensure that system health reports are 
created and maintained for each of their systems. These reports are typically generated on a 
quarterly, semi-annual, or annual basis. Preparation of these reports involves activities such as 
meeting with engineering assessment teams to discuss test results, working with technology 
examination teams to trend examination results, developing a prioritized list of system issues, 
generating a strategic action plan for the system, and meeting with the plant review committee to 
verify and validate the system health report.  
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The Plant Review Committee 

The plant review committee is a team of plant management representatives that is responsible for 
reviewing the system health reporting program results on a periodic basis. Typically, these 
reviews are conducted on a quarterly, semi-annual, or annual schedule. System owners from each 
of the plant systems are given the opportunity to meet with the plant review committee during 
these reviews to discuss the major issues and intended action plans regarding their plant systems. 
The plant review committee is responsible for verifying and validating the information presented 
in the system health reporting program results. This information is to be used to facilitate the 
plant’s budget planning process. 

The Corporate Review Committee 

The corporate review committee is a team of corporate management representatives that is 
responsible for reviewing the system health reporting program results on a periodic basis. 
Typically, these reviews are conducted on a semi-annual or annual schedule. Representatives 
from each plant’s management team are given the opportunity to meet with the corporate review 
committee during these reviews to discuss the major issues and intended action plans regarding 
their plants. The corporate review committee is responsible for verifying and validating the 
information presented in the system health reporting program results. This information is to be 
used to facilitate the fleet’s budget planning process. 

Peer Review Teams 

Peer review teams are groups of peers within an organization that represent the various elements 
of the system health reporting program: system owners, operations management, maintenance 
management, and engineering management. Peer review teams are responsible for reviewing and 
discussing the results of their respective elements concerning the system health reporting 
program. Typically, these meetings are conducted on a monthly or quarterly schedule. The 
meetings are intended to provide a forum in which plant element specialists (that is, system 
owners, operations management, maintenance management, and engineering management) can 
meet with their peers within the organization to discuss potential issues, share experiences, 
validate information, and develop action plans. The results of these meetings are used in the 
system health reporting program during the plant review committee meetings and, eventually, the 
corporate review committee meetings. 
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Engineering Assessment Teams 

Engineering assessment teams are part of the plant’s equipment condition assessment programs. 
These teams are typically responsible for carrying out engineering-based examination 
techniques, including nondestructive examination (NDE) testing and other similar assessments. 
Examples of the types of assessments conducted by these teams are the following: 

• Magnetic particle examination (MT)  

• Liquid penetrant examination (PT)  

• Eddy current examination (ET)  

• AC potential drop  

• Ultrasonic examination (UT)  

• Radiography (RT)  

• Electromagnetic acoustic transducers (EMAT)  

• Low-frequency electromagnetic technique (LFET)  

• Pulsed eddy current (PEC)  

• Infrared thermography  

• Transient infrared thermography  

• Alloy identification  

• Replication  

• Portable hardness testing  

• Miniature sampling  

• UT-oxide 

The primary responsibility of these teams within the system health reporting program is to 
collect the information/data produced by these examinations and organize the results into a 
format that allows objective comparisons to be made from one asset to another. Typically, an 
organization will identify a number of standard issues/indicators that are directly related to these 
engineering assessments. Engineering assessment teams must determine whether or not 
examination results are acceptable or unacceptable based on the defined criteria; the results must 
then be linked to the metrics established for the standard issues/indicators. 

Engineering assessment teams are responsible for meeting with system owners and engineering 
management teams on a regular basis to discuss issues and concerns regarding system 
performance and reliability. It is also their responsibility to work with system owners and 
engineering management teams to discuss necessary action plans to address any concerns with 
the respective systems. 
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Technology Examination Teams 

Technology examination teams are also part of the plant’s equipment condition assessment 
programs. These teams are typically responsible for executing and managing the plant’s 
predictive maintenance (PdM) program, which is responsible for carrying out technology exams 
such as the following: 

• Vibration analysis 

• Acoustic analysis  

• Oil/lubrication analysis  

• Infrared thermography  

• UT-oxide 

The primary responsibility of these teams within the system health reporting program is to 
collect the information/data produced by these evaluations and organize the results into a format 
that allows objective comparisons to be made from one asset to another. Typically, an 
organization will identify a number of standard issues/indicators that are directly related to 
technology examination results. Technology examination teams must determine whether or not 
test results that are acceptable or unacceptable, based on the defined criteria; the results must 
then be linked to the metrics established for the standard issues/indicators. 

Operations Department 

As stated previously, feedback from operations is an essential aspect of any asset 
performance/reliability improvement initiative. With respect to the system health reporting 
program, it is the responsibility of the operations team to document and track issues that are 
prohibitive to the safe and intended operation of the equipment, systems, and unit. Organizations 
typically develop standard issues/indicators in the system health reporting program that represent 
the functional status of plant equipment from an operations perspective. It is the responsibility of 
the operations team to collect information from operator logbooks; operator rounds; alarms; 
clearances and tag-outs; and other sources of operational information and link this information to 
the standardized issues and performance indicators. Validation of this data should be made by 
the operations manager and the respective system owner. 

Maintenance Department 

Maintenance programs are structured to ensure that the systems and equipment within a 
generating asset remain within design and operating specifications. In the event that a system or 
equipment fails and no longer fulfills its intended functions, it is the responsibility of the 
maintenance craft to repair or replace the system and equipment in order to ensure the safe and 
reliable operation of the asset. It is also the responsibility of the maintenance program to ensure 
that periodic maintenance is executed that prohibits systems and equipment from degrading into 
failed conditions. Because maintenance personnel have direct access to these systems and 
equipment under these circumstances, their feedback concerning the quality or thoroughness of 
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maintenance activities is invaluable. Maintenance personnel have the ability to determine 
whether systems and equipment have been repaired sufficiently to last until the next scheduled 
outage, as well as whether systems and equipment are degrading faster than originally expected. 
With respect to the system health reporting program, it is the responsibility of the maintenance 
organization to document this type of information regarding system/equipment condition. These 
documented conditions should be formatted to link to the standardized issues/indicators that were 
developed by the organization to characterize the status of plant maintenance. Maintenance 
managers should be expected to coordinate with system owners to ensure that the necessary 
information regarding maintenance is appropriately captured and validated. 

Reporting Format and Integration of Information 

The System Health Status Display 

One of the primary benefits of a system health reporting program is the integrated system health 
status display that is generated with all of the data/information collected throughout the process 
(see Figure 2-6, a duplication of Figure 2-1 that has been reproduced here for proximity of 
reference). 

 

Figure 2-6 
System Health Reporting Program—System Health Status Report 
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This particular type of output is an effective reporting format that provides management with the 
capability to quickly and efficiently monitor, trend, and assess plant systems and equipment. It 
also provides the capability to objectively compare and contrast the performance and reliability 
of dissimilar systems and equipment that are subjected to a wide variety of issues. 

There are several key elements to the report format identified in Figure 2-6. First, a list of 
standard systems—defined by the organization as a fleetwide standard with each item having a 
common, clear definition—is placed on one axis of the matrix display. Second, a list of all 
operating units within the fleet (or specific section of the fleet—that is, coal-fired, fossil-fired, 
peaking assets, and so on) is depicted along the opposite axis. Last, within each of the matrix 
cells, a status is depicted corresponding to the specific system for the specific unit. In each cell 
are three vital pieces of information: the current status of the system, the trend in system status, 
and the date of the most recent system health report. The current system status is depicted by 
some tiered classification defined by the organization. In the example illustrated by Figure 2-6, 
the organization uses a five-tier system relating to “Acceptable” (Green and “A”), “Watch List” 
(Blue/Cyan and “W”), “Marginal” (Yellow and “M”), “Unacceptable” (Red and “U”), and 
“Nonapplicable” (Blank). Each status corresponds to the output of standard issues/indicators and 
metrics that has been defined by the organization. The trend for each specific system for each 
unit is also depicted on this report. This is also a tiered system that illustrates whether the status 
of the system is improving, maintaining, or deteriorating. Definitions for when and how these 
trends are applied are also up to each individual organization, but should be kept consistent 
across the fleet. Finally, the date of the last completed system health report is shown in the cell. 
This provides a reference to address the timeframe and relevance relating to each system status. 

The System Health Report Case 

Corresponding to each of the matrix cells in the system health status display, an underlying 
system health report case exists that is the source of information defining the system status. An 
example of a complete report case is presented in Appendix A of this report. There are several 
key components that make up a system health report case, some of which have already been 
described in preceding sections of this report. 

Figure 2-7 illustrates an example of information that is necessary for a system health report case. 
(Blank spaces in this figure and in some others that follow are the result of redaction of 
confidential details.) This information includes the following: 

• The name of the system 

• An identifier to depict the specific report 

• A summary of the system including the system definition and boundaries 

• A current status of the report case (new report, incomplete, completed, and so on) 

• Reporting dates (initiation, completion, upcoming reports, and so on) 

• System owner name 

• Reviewing manager name 
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Figure 2-7 
System Health Report Case—System and Report Definitions 

Along with information regarding the report title and summary, more information is necessary 
regarding the current status rating of the system. The tiered-rating structure used for the system 
health status display must have a source and a justification (Figure 2-8). A section of the system 
health report case should provide the system owner with the ability to select which status tier the 
system is currently categorized in. It should also offer the ability to select a status trend and the 
ability to provide a written justification for why the current status has been selected. 
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Figure 2-8 
System Health Report Case—Status Description and Documentation 

As mentioned previously in this report, a system health reporting program is dependent upon the 
perspective of several disciplines and teams within the organization. A system health report case 
should have a section that allows each of these disciplines/teams to supply a summary of their 
perspectives (Figure 2-9). This allows review committees to review the top concerns as they 
apply to each facet of the organization. This process also allows the committees an opportunity 
to provide feedback to the site management and system owner regarding validation of the system 
issues and action plans. 
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Figure 2-9 
System Health Report Case—Top Issues and Department Perspectives 

Finally, one of the other primary benefits of a system health reporting program is that it provides 
the capability to integrate information from numerous sources, programs, and processes (Figure 
2-10). This is accomplished by utilizing the results produced by processes, programs, and 
initiatives from all aspects of the organization and linking them to a common analysis 
framework. These results and processes should be readily accessible through the system health 
report case, as should the results corresponding to the standardized issues/indicators and metrics 
used to generate the system health report status. 

 

Figure 2-10 
System Health Report Case—Information Sources 
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Standardized Issues/Indicators and Metrics 

The standardized list of issues and performance indicators, as well as the metrics used to 
characterize these issues/indicators, should be readily accessible through the system health report 
case. It should contain a listing of all the issues/indicators agreed upon by the organization, as 
well as a definition for how the indicator is tracked and what constitutes various ratings 
associated with the metrics (Figure 2-11). System owners should have the ability to modify these 
ratings and provide justification for how and why certain ratings were given. 

 

Figure 2-11 
System Health Report Case—Standardized Issues/Indicators and Metrics 
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Condition Assessment Programs 

One of the key aspects of a successful system health reporting program is the ability to link 
condition assessment information directly to the system health reporting process via the 
standardized issues/indicators. This can only be accomplished if an integrated system is 
established that allows results from condition assessment programs to be synchronized with  
the system health reporting program. These sources can include such information as PdM 
technology examination results for individual pieces of equipment (Figure 2-12), details 
regarding engineering assessments that have been conducted on equipment and systems  
(Figure 2-13), information derived from on-line monitoring sources (thermal performance 
monitoring programs, PI systems, and so on), and/or information derived from manual input 
resulting from inspections or observational rounds (maintenance inspections, operator rounds, 
and so on). 

 

Figure 2-12 
System Health Report Case—Predictive Maintenance Program Results 

14289285



 
 

System Health Reporting Overview 

2-19 

 

Figure 2-13 
System Health Report Case—Engineering Assessment Program Results 

System Health Reporting Summary 

The key to a successful system health reporting program is the ability to integrate the 
information outlined in the preceding sections into a common, organized structure. The most 
important aspects of implementing such a program are the following: 

• Establishing the organization and structure of the processes necessary to support the 
condition assessment programs that feed the system health reporting program 

• Instilling the reporting formats that enable the objective assessment and comparison of 
dissimilar assets, the primary focus being the establishment of the set of standardized 
issues/indicators and corresponding metrics and the process for translating raw condition 
assessment results into these defined issues/indicators 

• Developing and/or implementing an information management system that allows 
data/information from each of these varying sources to be easily integrated into a single 
source 

• Establishing clearly defined roles and responsibilities as discussed in preceding sections of 
this report 
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3  
SYSTEM HEALTH CASE STUDY: BOILER 
FEEDWATER SYSTEM 

This section presents a case study for a system health reporting program that has been 
implemented and put into practice by an organization. This particular example involves a boiler 
feedwater system and is intended to illustrate how various elements of the process are derived 
and organized into a single, cohesive structure. The purpose of this section is to depict the role of 
a dynamic, mechanical/electrical asset (pump/motor) and demonstrate how the various condition 
assessment programs and activities associated with this asset—in particular, on-line predictive 
maintenance technologies and other assessment methods—contribute to the system health 
reporting process. 

The case study outlines the following aspects of the system health reporting program: 

• System definition and boundaries 

• Equipment descriptions 

• Condition assessment programs 

• Data/information sources 

• System health report scenario 

System Definition and Boundaries 

The boiler feedwater system is defined by all of the equipment and piping required to take output 
from the condensate system and produce high-pressure, high-temperature feedwater to the boiler. 
The boundaries of this system begin with the deaerator storage tanks and conclude with the 
economizer inlet valve. 
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Equipment Descriptions 

The equipment included in this system is as follows: 

• Deaerator storage tanks 

• Boiler feedwater pumps 

• Boiler feedwater pump motors 

• Boiler feedwater pump hydraulic coupling fluid drive 

• High-pressure feedwater heaters 

Condition Assessment Programs 

The assessment programs in practice at the site are intended to provide the capabilities of 
collecting, monitoring, and evaluating equipment condition parameters. The condition 
assessment programs in place are: 

• Operator rounds 

• System engineer walkdowns 

• Corrective action program 

• Engineering examinations  

– Nondestructive examination 

– Flow-accelerated corrosion testing 

– Metallurgical analysis 

• Predictive maintenance  

– Vibration analysis 

– Infrared thermography 

– Oil analysis 

– Acoustic monitoring 

– Motor breaker analysis 

– Chemical analysis 

– Cycle isolation monitoring 
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Data/Information Sources 

The information utilized by the system health reporting program comes from a wide variety of 
sources. Primarily, this data/information is stored in the following sources and integrated with 
the system health reporting program: 

• Enterprise asset management system (EAMS)—Maximo 

• Computerized maintenance monitoring system (CMMS) 

• PlantView equipment management modules 

– Predictive maintenance 

– Maintenance basis optimization (MBO) 

– Risk assessment 

– Component assessment 

– Plant operations 

• North American Electric Reliability Corporation (NERC) Generating Availability Data 
System (GADS) reporting software 

• Plant instrumentation system 

System Health Report Scenario 

The result of a system health reporting program identified the condition of a number of boiler 
feedwater systems within a particular fleet (Figure 3-1). 

 

Figure 3-1 
Fleetwide System Health Report—Feedwater System 

Most units demonstrated “Acceptable” (Green) condition and performance criteria relating to 
these systems; however, one unit did exhibit characteristics that led to a system health rating of 
“Unacceptable” (Red). The criteria that were used to create these system assessments were a 
standardized set of 44 system issues/indicators, corresponding to 44 standardized metrics. As 
mentioned previously in this report, these issues/indicators and metrics provide a common basis 
for comparison that has been established by the organization (Figure 3-2). 
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Figure 3-2 
Partial Listing of System Health Reporting Issues/Indicators 

Figure 3-2 depicts a partial listing of the system health reporting issues/indicators for the unit 
that registered an “Unacceptable” rating. The primary concern for this system was related to a 
few selected areas—specifically surrounding PdM examination results and equipment operating 
outside of design limits. These PdM examination results are a product of various technology 
assessment practices that have been implemented and monitored at the site. Specific cases in 
which examination results have been documented as outside of specification, or “Unacceptable,” 
can be viewed within the system health report by drilling down into the PdM examination results 
(Figure 3-3). 
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Figure 3-3 
Predictive Maintenance Technology Assessments Summary 

The summary of PdM technology assessments in Figure 3-3 illustrates a number of instances in 
which examination results identified problematic situations relating to this unit’s feedwater 
system. Of specific concern was a PdM case that identified an issue involving one of the boiler 
feedwater pump motors. Further examination indicated that there were two PdM technology 
examinations in the recent past that triggered “Marginal” (Yellow) results (Figure 3-4).  
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Figure 3-4 
Predictive Maintenance Technology Assessment Report 

The two PdM technology examinations in question were a lubrication oil (lube oil) analysis that 
was conducted on September 16, 2009, and an infrared thermography (IRT) assessment that was 
completed on May 8, 2009. The lube oil analysis showed signs of lubrication breakdown. 
Although there was no water contamination of the oil, particle counts and viscosity readings both 
indicated degraded oil conditions. The IRT assessment also showed signs of equipment 
degradation. Discharge temperatures from the motor assembly were running 20°F (11.1°C) 
warmer than normal, and the casing was 10°F (5.5°C) above average. It was noted that previous 
assessments of the motor assembly had indicated that discharge air flow had decreased, 
indicating degraded conditions (Figure 3-5). 
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Figure 3-5 
Predictive Maintenance Technology Detailed Report 

This type of information provided by the PdM technology examination program for all 
equipment within the feedwater system corresponded to the “Unacceptable” (Red) rating on the 
standardized issues/indicators list. Because there were issues detected by the PdM program 
surrounding both the alpha (3A) and bravo (3B) feedwater pumps, one PdM metric displayed 
“Unacceptable” performance and two other PdM-related metrics displayed “Marginal” 
performance. 

In addition to the information that was identified by the PdM technology assessments, further 
concerns with the feedwater system were discovered through detailed engineering examinations 
(component assessments) of plant equipment. These issues similarly corresponded to a number 
of the 44 standardized issues/indicators in much the same way as the PdM issues. The primary 
issues uncovered by component assessment activities related to the high-pressure feedwater 
heaters (HPHs). Specific issues were identified relating to the #1 and #3 HPHs, especially HPH 
#3 (Figures 3-6 and 3-7). 
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Figure 3-6 
Component Assessments Summary Report 
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Figure 3-7 
Component Assessment Detailed Report 

An engineering evaluation of HPH #3 identified a number of plugged tubes (93, 11.6%) 
corresponding to an “Unacceptable” (Red) rating. In conjunction with plugged tubes, the heat 
exchanger has also been experiencing tube leaks that resulted in a number of “Unacceptable” 
parameters for the examination. These “Unacceptable” component assessments resulted in 
“Unacceptable” ratings on component assessment-related standard issues/indicators. This 
combination of poor predictive maintenance and component assessment issues/indicators are 
what led to an “Unacceptable” system rating on the system health report. 

This system condition information and status was used to develop the case report summary 
(Figure 3-8). 
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Figure 3-8 
System Health Report Case Summary—Feedwater System 

This system health report case identified the top issues as determined by the system owner 
through the system health reporting process. Perspectives were added by operations, 
maintenance, and engineering. 
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4  
SYSTEM HEALTH CASE STUDY: BOILER SYSTEM 

This section presents another case study for a system health reporting program that has been 
implemented and put into practice by an organization. This particular example involves a boiler 
system and is intended to illustrate how various elements of the process are derived and 
organized into a single, cohesive structure. The purpose of this section is to depict the role of a 
passive asset (boiler tubing) and demonstrate how the various condition assessment programs 
and activities—particularly nondestructive examination (NDE) technologies and other 
assessment methods—contribute to the system health reporting process. 

The case study outlines the following aspects of the system health reporting program: 

• System definition and boundaries 

• Equipment descriptions 

• Condition assessment programs 

• Data/information sources 

• System health report scenario 

System Definition and Boundaries 

The boiler system is defined by all of the piping and equipment required to take outputs from the 
boiler feedwater system and produce high-temperature, high-pressure steam for the main steam 
system, which eventually feeds the turbine-generator system. The boundaries of the boiler 
system begin with the boiler drum inlet header and conclude at the steam drum exit to the high-
energy piping. 

Equipment Descriptions 

The equipment that is classified under this system includes: 

• Steam drum 

• Boiler waterwalls 

• Boiler penthouse 

• Primary superheater 

• Secondary superheater 
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• Cold reheat piping 

• Hot reheat piping 

• Convection pass 

• Attemperators 

• Windbox 

• Burners 

Condition Assessment Programs 

The assessment programs in practice at the site are intended to provide the capabilities of 
collecting, monitoring, and evaluating equipment condition parameters. The condition 
assessment programs and technologies in place are as follows: 

• Visual inspections 

• Tube diameter inspections 

• Welding X rays 

• Boroscopic inspections 

• Shear wave wall inspections 

• Metallurgical testing 

• Infrared thermography 

– Drains 

– Hot spot surveying 

• Service/maintenance requests open 
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Data/Information Sources 

The information utilized by the system health reporting program comes from a wide variety of 
sources. Primarily, this data/information is stored in the following sources and integrated with 
the system health reporting program: 

• Enterprise asset management system (EAMS)—Maximo 

• Computerized maintenance monitoring system (CMMS) 

• PlantView equipment management modules 

– Predictive maintenance 

– Maintenance basis optimization 

– Risk assessment 

– Component assessment 

– Plant operations 

• ATI Aware 

• Internal heat rate system 

System Health Report Scenario 

The overall result of a system health reporting program identified the condition of a number of 
boiler systems within a particular fleet (Figure 4-1). 

 

Figure 4-1 
Fleetwide System Health Report—Boiler System 

Specific information relating to Unit 3 at a generating station resulted in an “Unacceptable” 
rating for that boiler. This rating was determined by evaluating the system based upon the 44 
standardized issues/indicators and metrics designated by the organization for the system health 
reporting program. Out of the 44 issues/indicators, a number of issues/indicators fell within the 
“Watch-List” (Blue), “Marginal” (Yellow), or “Unacceptable” (Red) status ranges (Figure 4-2). 
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Figure 4-2 
Partial Listing of System Health Reporting Issues/Indicators 

Although the majority of the issues/indicators fell within satisfactory—or “Acceptable” 
(Green)—limits, some of the primary unsatisfactory metrics were a result of engineering 
evaluations that were conducted during boiler inspections. These “Unacceptable” and 
“Marginal” ratings in Figure 4-2 link directly to information contained within the organization’s 
component assessment, or engineering inspection, program (Figure 4-3). 
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Figure 4-3 
Component Assessments Summary Report 

From the summary report, it can be seen that as of April 2009, two separate issues were 
prevalent within the boiler system: one involving the primary superheat (PSH) circuit of the 
boiler and the other involving the sidewalls of the furnace. The component assessment report for 
the PSH circuit is a detailed analysis that evaluates the equipment based upon a number of 
predetermined condition indicators and criteria (Figures 4-4 and 4-5). 
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Figure 4-4 
Detailed Assessment Report 
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Figure 4-5 
Detailed Assessment Report (continued) 

Figures 4-4 and 4-5 provide a partial listing of the tests and criteria that are used by the 
organization to evaluate the condition of a PSH circuit. Each test has a tiered ranking system 
based upon predetermined criteria. The results of each test correspond to a status rating that is 
indicative of the equipment condition. As illustrated by Figures 4-4 and 4-5, the majority of the 
engineering evaluations resulted in acceptable status ratings; however, there were two that posed 
significant problems, specifically outer diameter (OD) flyash erosion that received an 
“Unacceptable” (Red) rating. 

Figure 4-6 provides the detailed information of the ultrasonic testing (UT) that generated the 
“Unacceptable” status rating. It was determined on April 30, 2009, that over 20% of the PSH 
tube walls were greater than 20% eroded. 
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Figure 4-6 
Detailed Component Condition Evaluation Test 

In addition to the component assessment activities, the organization also utilized a risk 
assessment program to analyze and document equipment with high levels of risk. Through this 
risk assessment program, several issues relating to the boiler system were identified (Figure 4-7). 

 

Figure 4-7 
Risk Assessment Summary 
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Although no risk issues were identified that were rated as severe, or “High,” several were 
identified in the “Moderate” range. Of significance here was a risk issue corresponding to the 
burners. This risk issue was designated as having a high criticality ranking (corresponding to a 4 
out of 5 consequence rank) and a moderate probability ranking (corresponding to a 3 out of 5 
probability rank). These concerns and the recommended risk mitigation plans were documented 
in a risk assessment issue report (Figure 4-8). 

 

Figure 4-8 
Risk Assessment Issue Report 

This combination of “Unacceptable” component assessment and risk assessment ratings within 
the 44 standardized issues/indicators was the underlying cause of the “Unacceptable” (Red) 
rating on the system health reporting display. This rating was justified and reviewed by the 
system owner. Action plans were outlined and documented, as well as the perspectives of each of 
the major disciplines (operations, maintenance, and engineering). This information was 
documented within the system health report case (Figure 4-9). 
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Figure 4-9 
System Health Report Case Summary—Boiler System 
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5  
CONCLUSIONS AND RECOMMENDATIONS 

This report presents the vision and approach for establishing an integrated system health 
reporting program. Such programs, and similar initiatives, will continue to become essential 
elements of streamlined operations and maintenance programs within the fossil-based power 
generation industry. Organizations will need to maximize their ability to generate useful, 
actionable equipment condition information, organize that information into a consistent analysis 
format, and systematically evaluate the status of their assets in order to properly allocate the 
limited and valuable resources that are at their disposal. 

As stated previously in this report, one of the primary objectives of organizations is to find 
processes (and supporting technologies) that allow them to optimally integrate information, data, 
knowledge, and results that are spread across various assets, programs, initiatives, departments, 
technologies, and numerous other sources. A key advantage of deploying system health 
assessments in an integrated system is the ability to quickly drill down from higher-level reports 
that show a system health issue into the supporting reports that detail the basis for the health 
assessment. This creates an “openness” to the process that forces a rationale for assessments and 
pinpoints the specific actions needed to restore acceptable health. This need for improved system 
health assessments was the driving factor for the EPRI project that commenced in 2008 and led 
eventually to the production of this report. The intention was to identify the processes (and 
supporting technologies) that promote an integrated approach to operations and maintenance, 
regardless of asset classification. One of the key ingredients of this process is to identify a 
method that gives organizations the capability to objectively analyze and compare systems, 
components, and equipment. This would require a process structure that enables disparate 
information from numerous sources to be brought together in a systematic approach and 
compared with a generic severity ranking. The severity ranking, in turn, is established a priori 
for each system based on considerations unique to that system. System health reporting programs 
provide the structure to facilitate this process and the means to integrate data/information from a 
wide array of sources. 

As further research and development is conducted in this field, it is recommended that the 
concept of system health reporting programs be incorporated. A 2008 EPRI report (1015717) 
focused on establishing a common technical baseline for organizing a maintenance program 
focused on condition assessment activities. The present report identifies an approach to 
organizing the products of those condition assessment programs into a systematic structure to 
assess and compare various assets to one another. New research and development should look to 
expand upon this methodology by focusing on future-oriented activities such as prognostics and 
long-term planning and prioritization. A system health reporting program provides the means to 
integrate condition assessment information and determine the current status of an asset, but it 
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fails to completely predict expected future conditions of that asset. Further research and 
development in this area would provide useful resources for organizations by supporting more 
efficient long-term planning and budgeting capabilities. 
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A  
SYSTEM HEALTH REPORTING PROGRAM EXAMPLE: 
REPORT PRODUCT 

This appendix presents an example of output from a system health reporting program. (Some 
details have been redacted to maintain confidentiality.) Included are illustrations of the main case 
report page, outlining the top five system issues, a listing of the standardized issues/indicators, a 
listing of the metrics associated with those issues/indicators, and the condition assessment results 
primarily used to generate those metric ratings. 
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B  
SYSTEM HEALTH REPORTING PROGRAM EXAMPLE: 
STANDARDIZED ISSUES AND PERFORMANCE 
INDICATORS 

This appendix presents an example of standardized issues/indicators and their corresponding 
metrics. Also included is an example of the tiered ranking system that is used to rate and classify 
each of the metrics. 
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