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PROCESS PLUGINS™ HEAT RECOVERY STEAM GENERATOR (HRSG) PERFORMANCE & CONDITION MONITOR

The HRSG Condition Monitor provides real-time HRSG efficiency and effectiveness. This information can be useful in determining loss of HRSG efficiency or
other problems. This tool makes it easy to identify problems with your HRSG performance early.
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Using the ‘Element Relative Display’ feature, one master Process Book display file may be used to consistently display the key performance indicators of each
HRSG by simply selecting the HRSG 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 Pl 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.

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

MORE ABOUT PROCESS PLUGINS™

OSlsoft’s Pl 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:
1. No unnecessarily redundant Pl tags
2. No 3" party software
3. One Microsoft certified package with seamless integration of calculations and models
4. Web browser interface capability
5. Ability to drill down into calculations to see (or edit) exactly what they’re doing
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The Process Plugins™ package resides primarily within OSIsoft’s Pl Asset 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

Parameters Equations

A=\FlueGasEnthalpyIn|ResultEnthalpy;UOM=Btuflt| | = 100%(A-B)f(A-C)
B=.\FlueGasEnthalpyQut|ResultEnthalpy;UOM=Btu}
C=.\FlueGasEnthalpyRef|ResultEnthalpy;UOM=Btu/

[ Default Values Allowed

Result

Unit of Measure: [ S Minimum: Maximurmn:

72.607313165307 %

Fundamental performance calculations exist as formulas within elements.



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. Some routines utilize the Process Plugins™
Windows service, which delivers results back to an element.



Lookup Tables

Table | Define Table | Version |
GasProperties
Mame Molecule MalWeight  HHVdry LHWVdry SpecHeatRati SpecHeatCp +
Acetylene C2HZ 2603728 1428 0 1.232 169
Air AIR 28.963 0 0 14 1.0
Ammenia MNH4 1803846 (D 0 1.3 215
Argon Ar 35.548 0 0 1.667 0.52
v [ sz [ (313 1094 167
ibutane C4H10 58.123 3352 A 1.084 167
Carbon Dicdde coz2 44 0 0 1.289 0.844
Carbon Monodde  [CO 28Mm N A 14 1.02
Chlorine 2 70.506 0 0 1.4 048
Ethane C2HE 30,07 1789 1636 1.187 1.75
Ethylene C2H4 2805316 | 1614 1485 124 153
Helium He 4002602 |D 0 1.667 519 g
Heptanes C7TH16 100.204 55025 5100 1.05 0
Hexanes CeH14 86177 47559 4403.8 1.06 0
Hydrogen H2 2016 325 27318 1.405 14.32
Hydrochloric Acid  [HCI 3646054 D 0 141 0.3
Hydrogen Sufide  [H2S 34.08 647 596 132 1.017
Hydroo OH 1700734 |0 0 1.384 1.76
Methane Ch4 16.043 1014 913 1.304 222
Methyl Chloride CHa2a 4547958 |0 0 12 1.005
Nitric: Creide NGO 30,0061 0 0 1.386 0.995
Nitrogen M2 28013 0 0 14 1.04
Nitrous Crxide N20 440128 0 0 1.27 088 R
Crygen 02 31555 0 0 1.395 0915
n-Pentane ChH12 7215 4200 3584 1.07 0
i-pentans ChH12 7215 4200 3584 1.07 0
Propane C3HE 44,097 2573 2367 1127 167
Propylene C3He 4207974 2383 2152 1.15 15
| Sulphur Dioxide 502 640638 0 0 1.29 064 | S
] ] r

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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[ Moles == Btu/th Btush Power  029307107017222 W 0.
[ Partition o Calde Caliz Fower  4.1868 ' 4.
(5 Provger 3 HP HP Pawer 745 833371582 W 7.
[ Pressure s WP Jiz FPower 1% 1.
= Specific Yolume = | Bitush kBtush Power 293.07107017222%F 1.
= Temperature I A, ki Power 1000 W 1.
= Temperature [Delka] = AR kMAR Power  1000% 1.
[ Time I b ki Power 1000 W 1.
[ elacity == i) /h b /b Power 277 F7FFFFTaeiaam 2.
[ iscosity =3 kBtusd  MBMBAD Power  12217.2945906052 w4
[ alume == MMBtush MMBuh Power  293071.07007222%F 1.
[ alume Flow Rate =0 MBu/min MMBlu/min Power 17534264, 2103332W 6.
[ Valumetric Heating ' alue — || == Mk calh bAbdcallh Power 1163 %W 1.
bl | g [ bty Poweer 1000000 ' 1.
) Elements == W AR k'8 R Power 1000000 1.
= b bedas Poweer 1000000 W 1.
Eanetets ey Vi Power 1w 1.
i° | Library AR VAR Power 1% 1.
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™ LInit of Measure

IInit-of-Measure Database on PROCESSPLUGING (33 Classes, 218 UOMs) Modified: 7/2/2008 10:40:56 AM.

The Process Plugins™ package includes a complete set of engineering units utilized by the utility industry for use with the PI 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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