
Systems and methods for implementing benchmarking analysis (168) for 

power plant operations comprise electronically accessing power plant operational data 

(166) within at least one type of operation within a power plant, electronically 

analyzing data from one or more power plant components within one or more 

different power plant units in one or more collections of multiple power plant units to 

identify cycles and key events on one or more of a component level (220) , a unit 

level (230) and a collective level of multiple power plants (240), generating at least 

one scorecard summary (252) of calculated power plant operational characteristics on 

selected levels of operation comprising one or more of a component level, unit level 

and collective level of power plant units, and providing the at least one scorecard 

summary as electronic output to a user. Additional optional steps include using the 

data from the scorecard summary to detect outliers (262) and/or to cluster (264) 

selected components, units or fleets having similar operational characteristics. 



We claim: 

1. A method of implementing benchmarking analysis for power plant operations, 

comprising: 

electronically accessing power plant operational data (166) including one or 

more monitored parameters (202) defining at least one type of operation within a 

power plant; 

electronically analyzing data from one or more power plant components 

within one or more different power plant units in one or more collections of power 

plants to identify cycles and key events on one or more of a component level (220), a 

unit level (232) and a collective level of multiple power plant units (240); 

generating at least one scorecard summary (252) of calculated power plant 

operational characteristics on selected levels of operation comprising one or more of a 

component level, unit level and collective level of multiple power plant imits; and 

providing said at least one scorecard summary as electronic output to a user. 

2. The method of claim 1, wherein said at least one scorecard summary 

comprises information comparing at least one given power plant component, unit or 

collection of power plant units to other plant components, units or collections of 

power plant units or to an entitlement curve defining ideal performance levels for the 

at least one given power plant component, unit or fleet. 

3. The method of claim 1, wherein said at least one scorecard summary 

comprises power plant operational characteristics for a particular power plant unit as 

well as for selected turbine components and other components within the particular 

power plant unit. 

4. The method of claim 1, wherein said at least one scorecard summary 

comprises operational characteristics on a collective level of multiple power plants, 

wherein the collective level of multiple power plants is defined by one or more of a 

fleet level, sub fleet level, customer level and site level. 

5. The method of claim 1, wherein said at least one scorecard summary 

comprises a plurality of time values characterizing the duration of time that respective 

power plant components and/or units spend in a given segment of operation as 

defined by identified key events within the operation (276). 
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6. The method of claim 1, further comprising a step of applying statistical 

analysis (260) to the calculated power plant operational characteristics for multiple 

power plant components, units or collections of power plants in order to detect 

outliers (262) whose data patterns fall outside of at least one pre-configured standard, 

and further providing selected results of the outlier detection as electronic output to a 

user. 

7. The method of claim 1, further comprising a step of electronically clustering 

(264) power plant components, units or collections of multiple power plant units into 

respective groups, each group having one or more similar power plant operational 

characteristics, and providing selected results of the clustering analysis as electronic 

output to a user. 

8. The method of claim 1, further comprising a step before said step of 

electronically analyzing data of electronically identifying missing data (214) within a 

power plant operation and buffering the missing data (216). 

9. The method of claim 1, further comprising electronically segmenting (276) 

power plant operations having similar operational characteristics on the unit level and 

collective level of multiple power plant units, and providing selected results of the 

segmenting step as electronic output to a user. 

10. The method of claim 1, further comprising electronically identifying failed 

starts for selected power plant units, calculating startup reliability of selected plants, 

and providing selected of the identified failed starts and the calculated startup 

reliability as electronic output to a user. 

11. The method of claim 1, further comprising electronically generating an alarm 

(268) when non-optimal or anomalous behavior is detected within the analyzed power 

plants. 

12. The method of claim 1, further comprising electronically identifying lag and 

lead gas turbines (236) and providing an indication of the identified turbines as 

electronic output to a user. 

13. The method of claim 1, further comprising electronically classifying the starts 

associated with selected power plant units as one of a preconfigured list of start types, 

said preconfigured start types comprising at least one level of hot start, at least one 

level of cold start, and at least one level of warm start. 



14. The method of claim 1, wherein said at least one type of operation within a 

power plant comprises one or more of starts, shutdowns, trips, load rejections, grid 

disturbances, fuel transfers, combustion mode transfers, islanded load steps, periods 

suitable for steady-state performance evaluation, loading, unloading, and transients 

affecting component life. 

15. The method of claim 1, further comprising electronically generating a 

map-based visualization of a collection of multiple power plant units, whereby each 

power plant imit is represented by a respective graphical icon on the map-based 

visualization, and whereby user selection of a particular graphical icon initiates the 

display of additional summary information for the corresponding particular power 

plant. 

16. The method of claim 1, further comprising electronically generating a 

customer-specific summary of key performance indicators, active alarms and current 

operational status for each of a customer's power plant units and providing the 

customer-specific summary as output to a user. 

17. The method of claim 1, further comprising electronically calculating an 

optimized time for performing a water wash event within selected power plant 

components and providing the calculated optimized time as output to a user. 

18. A power plant analysis and display system, comprising: 

at least one processing device (186,196); 

at least one memory (184,194) comprising computer-readable instructions for 

execution by said at least one processing device (184,194), wherein said at least one 

processing device is configured to electronically access power plant operational data 

(166) including one or more monitored parameters (202) defining at least one type of 

operation within a power plant, to electronically analyze data from one or more power 

plant components within one or more different power plant units in one or more 

collections of multiple power plants to identify cycles and key events on one or more 

of a component level (220), a unit level (230) and a collective level (240), and to 

generate at least one scorecard summary (252) of calculated power plant operational 

characteristics on selected levels of operation comprising one or more of a component 

level, unit level and collective level of multiple power plant units; and 
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at least one output device (188,198) for providing said at least one scorecard 

summary as electronic output to a user. 

19. The system of claim 18, wherein said power plant analysis and display system 

is accessible to a user via a web-based portal accessed via one or more wired or 

wireless networks (170). 

20. The system of claim 19, wherein a user gains access to the web-based portal 

using a unique customer identifier such that data analysis conducted within the power 

plant analysis and display system is specific to the components, units and collections 

of power plants matched to an identified customer. 
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FIELD OF THE INVENTION 

The subject matter disclosed herein relates to systems and methods for 

implementing automated unit level and/or collective level benchmarking analysis 

within a power plant environment, and more particularly includes such particular 

features as scorecard generation, outlier detection and benchmarking visualization. 

BACKGROUND OF THE INVENTION 

Highly complex industrial operations such as implemented within a 

power plant environment often involve the sophisticated coordination of multiple 

machines and associated processes. Many of the industrial components within such a 

power plant environment may include sensors or other monitoring equipment in 

conjunction with a computing device so that the real-time conditions of such 

components can be electronically tracked. For example, some display panels within a 

power plant envirormient are capable of displaying various present plant operating 

conditions associated with the monitored respective components or processes within 

the plant. 

The operational data for power plants described above is often 

available only in the form of a continuous time series. In other words, sensors 

constantly monitor a component and provide a non-stop flow of data such that an 

operator can observe real-time statistics of the present operational state of various 

plant components. To pick out specific plant operations from that data is a non-trivial 

matter. 

Some known techniques are able to analyze specific plant operations 

only by undergoing a manual process of sorting and reviewing information on an ad 

hoc basis as necessary in response to a particular issue or concern. Such techniques 

typically involve manually mining reams of data to find particular plant operations 

and/or events, filtering through those operations/events to find ones that are relevant, 

extracting a few signals from the data, and then plotting them against one another. 

All of these lengthy and complex steps are normally done on an ad hoc basis, and 

typically have to be repeated for each issue as it arises. As such, a need remains to 
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automate and streamline data analysis associated with the events occurring within a 

plant enviroimient. 

The ability to analyze historical data can also be difficult because of 

the sheer volume of information captured in conventional monitoring systems and 

limited ways to sort and access such data. Without ways to identify and store data 

associated with past operational events, an analyst may be forced to manually sort 

through extensive amounts of prior data to identify desired information. A need thus 

also remains for providing an ability to sort through and analyze historical power 

plant data and/or to provide meaningful comparisons of current data to historical data. 

Still further, specific plant operations can be quite complex and 

variable, such that it is difficult to make useful comparisons among different instances 

of an operation. Analysis of plant operations by a human operator interacting with a 

data monitoring system can become increasingly difficuU as the operator is required 

to mentally conceptualize and compare numerous abstract parameters associated with 

the plant environment. Also, visualizing plant operations, particularly visualizing 

more than one at a time, requires significant levels of arduous data manipulation. All 

of these realities are significant obstacles to characterizing and visualizing plant 

operations as part of any monitoring or improvement program. As such, a need also 

remains for electronic features designed to characterize and visualize data 

comparisons among power plants and operations thereof 

Yet another consideration in developing useful data analysis for power 

plant operations concerns how data associated with particular instances of an 

operation are compared with other similar data. It may often be useful to compare a 

given data set for a power plant operation with data associated with similar operations 

or with an ideal or preferred data set for that type of operation, sometimes referred to 

as an "entitlement curve." As such, a need remains to be able to quantify and 

characterize various operational parameters associated with a power plant to ideal 

performance levels, thus providing a benchmark for comparison. This need may also 

selectively apply to comparisons among different components within a particular 

power plant (e.g., different turbines in a particular power plant unit) or to comparisons 

among different units (e.g., different power plant units in a collective fleet, geographic 

area, or other collection of units.) 
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