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PROCESS PLUGINS™ GAS TURBINE COMBUSTION ANALYSIS

The Gas Turbine Combustion Analysis module monitors and presents a real time polar-plot display of the combustion turbine exhaust gas
temperatures. As shown below, each exhaust thermocouple’s reading is displayed on a polar plot. Also displayed are the turbine can fixed
positions and the real time corrected positions which are calculated as function of the exhaust gas swirl angle. The thin black circle represents
the maximum thermocouple reading displayed around the circumference of the plot. This aids in viewing any appreciable inconsistencies
around the exhaust plane. Real time displayed calculated results include:

> Swirl Angle
Minimum Temperature
Maximum Temperature
Temperature Spread
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Corrected Can Positions

The Process Plugins™ solution provides a unique method of rendering polar (6, R) plots onto Cartesian (X, Y) coordinates. As such, the black
(maximum) and red (actual) circular plots (see illustration below) are continually rendered in real time and you can step back in time to review
historical information.

By plotting the real time temperatures against the corrected can positions, irregularities in the temperature profile become easy to identify.

The Process Plugins™ solution has the capability of monitoring an unlimited number of turbines, which could be added by the end user at any
time in the future.

Using the ‘Element Relative Display’ feature, one master Process Book display file may be used to consistently display the key performance
indicators of each turbine by simply selecting the turbine in the Element Relative pane (left side of display). With the ‘Element Relative Display’
feature, one master display file may be used for an unlimited number of similar assets. Corporate level summary “drill down” screens make
navigation easy via Pl Process Book, or Internet Explorer using PI Web Parts.

Flexibility of the OSlsoft AF structure allows for value substitution whenever certain instrumentation may be unavailable. This substitution can
take a number of forms including real-time calculation of the expected value based upon surrounding instrumentation, manual input via AF,
manual input to a Pl tag based on operator rounds, or any combination of manual and calculated inputs.
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CALCULATED RESULTS:

CT Generation: 218.57 MW
Swirl Angle: 35d-
Minimum Temperature: 11634 °F
Maximum Temperature: 1195.2 °F
Temperature Spread: 3.8 °F
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The diagram illustrates exhaust gas moving toward the viewer while swirling counter-clockwise.
Inner numbers identify fixed combustor positions where the hot gas originates.
Outer numbers are dynamic and map hot gas back to the originating fixed position.



MORE ABOUT PROCESS PLUGINS™

OSlsoft’s PI System continues to be the industry standard in data historians, which has been the core of its 21* century real-time infrastructure
platform. And now this platform comes fully loaded with every feature necessary to support all of your needs for monitoring, modeling,
diagnostics, or forecasting without the need for any 3" party software. That’s where the Process Plugins'™ package comes in.

Process Plugins™ is not 3" party software. The Process Plugins™ package customizes your OSlsoft platform for your plant. This is the only

existing solution if you want:

No unnecessarily redundant Pl tags

No 3™ party software

One Microsoft certified package with seamless integration of calculations and models
Web browser interface capability

Ability to drill down into calculations to see (or edit) exactly what they’re doing

vk wNE



PI Analysis Framework (PI-AF)
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The Process Plugins™ package resides primarily within OSIsoft’s Pl Analysis Framework (PI-AF). Your plant customization exists in the form of

elements which handle most of your basic performance calculations. Using Pl System Explorer, system administrators can view, modify, or

enhance elements as desired.



Element Formulas
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Fundamental performance calculations exist as formulas within elements. Some routines utilize OSlIsoft’s PI Advanced Computing Engine (PI
ACE), which delivers results back to an element.



Element Templates
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The Process Plugins'™ package comes with a complete set of “Drag & Drop” Element Templates for use in PI-AF.



Lookup Tables
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The Process Plugins™ package comes with both industry standard and site specific tables which are used by elements for lookup functions as

well as interpolation.



Data Storage
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Key resultant data generated by Process Plugins™ modules are stored in the OSlIsoft Pl historian. Process Plugins'™ modules do NOT store
redundant or unnecessary data, but only a handful of Pl tags for key results.



Units of Measure
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The Process Plugins™ package includes a complete set of engineering units utilized by the utility industry for use with the Pl AF Unit of Measure
(UOM) system. PI-AF automatically performs unit conversions on demand and delivers results in either the U.S. English or S.I. engineering unit

systems.
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